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Mo ienpHasiCHHXpOHU3UPOBaHHASIIPOTpaMMada30BOronyriay0IEHHOrOM3YYeHUSTIPEAMETA
«buonorus»s10-
11knaccecocTaBieHaHAOCHOBEPAOOUYECHITPOTPaMMBICPEAHET000IIEr000pa30BaHus M0 OWOJIOTHH
(6a30BBII ypOBEHB), cOcCTaBiIeHHOW Ha ocHoBe denepanpbHOoro 3axkoHa0T29.12.2012Ne273-
D3«006006pazoBanunBPoccuiickoii®enepanuny», T pedoBaHUHKPE3YIBTATAMOCBOSHUSIOCHOBHONH 00
pa30BaTEILHORTIPOTPAMMBICPETHETO00IIET000pa30BaHNUS, TPEICTABICHHBIXBDEIepaTbHOMIOCY
JapCTBEHHOMOOPA30BaTeIbHOMCTaH AP TECPETHEr000IIET0 oOpa3oBaHuUsl, c yuéToM
«Konuenuuu MpernoaaBaHus yueOHOro npeaMera «buonorus»
BOoOpazoBaTesbHbIXOpranuzanusaxPoccuiickoi @enepaliim,peanus3yoiuxoCHOBHbIE001Ie00pa3zo

BaTEJIbHBICIIPOrPAMMBIMOCHOBHBIXIIOJI0KEHUMU] [pUMEpHONIIPOrpaMMBIBOCTIUTAHUS.

HOACHUTEJBHASA3BAIINCKA

OcHOBY MOJXOZOB K pa3padOTKe MOJENIbHOW CHHXPOHU3UPOBAHHOM paboyeil Mmporpammbl
COO mno Owuomormu, K ONpeneleHuto oOmeld crparerud OOy4YeHHs, BOCIHTAHHS
upa3BuTHAOOyJaronmxcscpeacTBamuydeonoronpeamera«buonorus» sl 0-
11kmaccanaba30BoM/yriry0IEHHOMYpPOBHECOCTABIIMKOHIIENTYIbHBIETION0KeHHIDPT OCCOO0B
3auMOOOYCIIOBIICHHOCTH LIEJIeH, CONepKaHus, Pe3yabTaToB 00ydeHus: U TpeOOBaHUH K ypPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

BCOOTBeTCTBI/II/ICI[aHHI)IMI/IHOJ'IO)KCHI/IﬂMI/IMOI[GJIBH&?ICI/IHXPOHI/BI/IPOBaHHaﬂpa60'-Ia$IHp0FpaMMa
COOQycranapirBaeTo0s3aTeIbHOE(MHBAPUAHTHOE)IPEIMETHOECOIEPKAHUE,ONIPEAETISAET
KOJIMYECTBEHHBbIE M KAa4yeCTBEHHBbIE  €r0  XapakTepUCTHMKM  Ha  KaXJIOM  dTare
U3y4YECHUANIPEIMETA, IPEYCMATPUBACTIIPUHIUIIBICTPYKTYPUPOBAHUACOIEPIKAHUSA; JAETIIPUMEPHO
epacnpeeIeHIey4eOHbIXYacOBIOTEMAaTHYECKUMpPa3aeIaM,pPeKOMEH 1yeTIIPUMEPHYIOIIOCIIEI0BA
TEJIbHOCTBbU3YYEHUAOTACIBHBIXTEMKYPCACYYETOMMEKIIPEIMETHBIXUBHYTPUIIPEIMETHBIX CBSI3EH,
JIOTMKMY4e0HOTr 0IpoIiecca,BO3pacTHbIXOCOOEHHOCTEydalx cst
10-
11knacca;1aéTMeToIMYeCKYIOMHTEpIpeTalMoLenein3ydeHusnpeAMeTaHa0a30BoM/ yriIyOIEHHO
MYpPOBHE:COBPEMEHHBIXIIPHOPHTETOBBCHCTEMECPEIHEr0001IeT000pa30BaHts,COAEPKATEIbHONX
apaKkTepPUCTUKUIUIAHUPYEMBIXPE3YIbTaTOBOCBOEHUIOCHOBHOHOOPa30BaTEIbHONIIPOT paMMbICpE T
HEerooOu1erooopa3oBaHusI(JINYHOCTHBIX ,METAIIPEIMETHBIX,[IPEIMETHBIX ),0CHOBHBIXBH1I0BYUYE€OHO
-[103HaBaTEIbHONIEATEIbHOCTUYYEHHKA I10 OCBOEHHUIO cojJiepxkaHusd mnpeaMera. [lo Bcem
Ha3BaHHbBIM IIO3UIIUAM B
IpOrpaMMeco0III0IeHapeeMCTBEHHOCThCpaboueHIporpaMMOi0CHOBHOT000111er000pa30BaHUSAI
obunonoru(a5—9xknaccoBoOpa3zoBaTENbHBIX OpraHU3alii, 0a30BbIIlypOBEHb).

JlanHast mnporpamma SIBJISIETCS OPHEHTHUPOM JUISl COCTaBJIEHHS pPaboyux Mporpamw,
ABTOPBIKOTOPBIXMOTYTIIPEIOKUTECBOUIIOIXOAKCTPYKTYPHUPOBAHHIOUIIOCIIEI0BATEIbHOCTUH3YY
eHHs y4eOHOro MarepHana, a TakkKe CBOE BHACHHE OTHOCHTEIBHO BO3MOXKHOCTH
BbIOOpaBapuaTHUBHONCOCTABISAIONICHCOIEPKAHUATIPEIMETAIOTIOIHUTEIbHOKOOSI3aTeIbHOM(MHBA
PHAHTHOMN )4aCTHETOCO IEPKAHHUSL.

KypcuBoM B TekcTe mporpamMMsbl BblieIeHbI 31eMeHThI Llenu u 3agaun,

[TpenmeTHbIXpe3ynbTaToB U CopepkaHus yueOHOTo MaTepHala, KOTOpbIe MPEeACTaBIEHbI JIs
U3YYEHHUS Hayr1yOJIEHHOM YPOBHE



OBLIASA
XAPAKTEPUCTUKAYYEBHOI' OITIPE/]
META«BHUOJOI'S»

YueOublii penmer «buonorus» B cpepHeM 001eM 00pa30BaHUU 3aHUMACT BAKHOE MECTO.
OnobecrneunBaeThOopMUPOBAHNEYOOYIAIOLITUX CATPEACTABICHUHOHAYYHOUKAPTHHEMHUPA; PACIITHP
S€THO000IIACT3HAHUI0KUBOUIIPHPO/IE,eE0TITMUN TEIbHBIXIIPU3HAKAX —
YPOBHEBOHOPraHU3AIMUHUIBOIIOINH;CO3aETyCIOBUSAIA: HOZHAHUAZAKOHOBXUBONIIPUPOIBL, hop
MuposanuaGyHKIIMOHATEHOUTPaMOTHOCTH,HABbIKOG3IOPOBOT0M0E301aCHOT000pa3aKM3HH,IKOIT
OTUYECKOTOMBITIICHUS, IICHHOCTHOT OO THOIICHUSK)KUBOMTIPHUPOICUICTIOBEKY.

BosbmoesnavueHneydeOHbIAIpeIMe T« BHOTOTHI»IMEeTTAKKEUIPEILICHUSIBOCITUTATEIbHBIX U
a3BMBAIOLINX3aauCpeAHEr000111er000pa30BaHus, COUATU3AIMHO0YIAIO X CSI. Nzyuenue
Ouosorn Ha 0a30BOM/YTIIYOJIEHHOM YPOBHSX OOECICUMBACT YCIOBUSIA (HOPMHUPOBAHUS
MHTEIJICKTyaIbHBIX, KOMMYHHKAITMOHHBIX u UH(OPMAIMOHHBIX
HaBBIKOB,3CTETHYECKOUKYIIBTYPBI,CIIOCOOCTBYETHHTETPAITUONOJIOTHUECKUX3HAHUHCIIPE/ICTaBIIe
HUSMHU U3 JPYTUX YUIEOHBIX MPEJAMETOB, B UaCTHOCTH, (pu3uKku, XuMuu u reorpaduu.HazBanHbie
NOJIOXKEHUsT O  TpeqHasHaueHuH  ydeOHoro  mpeamera  «buonorus» — cocraBwim
OCHOBYJISIOTIPEICTICHUSATIONXOJ0BKOTOOPYUCTPYKTYPHPOBAHUIOCT OCOICPKAHNUS, IPEACTABICHHO
TOBJJAHHOM MporpamMmme.

OTtb6opcoaepxkanusydeOHOTOMpeMeTa«bHOIOruI»0CyIECTBIEHCIIO3UIIUUKYITBTYPOCOOOpa3H
oro MOJIX0/1a, B COOTBETCTBUU c KOTOPBIM oOyuaroruecs JIOJKHBI
OCBOMTH3HAHUSANYMEHUS,3HAUNMBIEIIS1(OPMUPOBAHUSIOOIICHKYITBTYPBL, OTIPEICISFOIINEaIEKBAT
HOCIIOBEICHHEUYEIIOBEKABOKP Y KAIOIIECHIIPUPOAHOICpE e, BOCTPEOOBAHHBICBIIOBCETHEBHOMKH3H
UUIIpaKTHUECKOHAesTenTpHOCTH. Oc000eMECTOBITONCHCTEME3HAaH3aHUMAIOTAIEMEHTBICOIEpKa
HUS,KOTOPBICCITYKaTOCHOBOMIIsI( OPMUPOBAHUSATIPEICTABIICHUHOCOBPEMEHHONECTECTBEHHO -
HAyYHOWKAPTUHEMHUPAUIICHHOCTHBIX OPHUCHTAIUIXIMIHOCTH,CIIOCOOCTBYIOIIMXTyMaHU3AIUN
OHOJOrNYeCKOro00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpX)aHUA Y4YeOHOrO MaTepualia B IPOrpaMMe OCYIIECTBICHO C
y4ETOMIIPUOPUTETHOTO 3HAYCHHS 3HAHUH 00 OTIIMYUTEIIBHBIX OCOOCHHOCTSIX JKUBOW MTPHPO/IBI, O
e€ypOBHEBOWOPTaHN3aAMUMABOIONNN. BCOOTBETCTBUMCITUMBCTPYKTYpEydeOHOTOTIpeIMETa
«buonorus» BBUICICHBI CICHYIOIIUE COJACPIKATeNIbHbIC JIMHUU: «buosorus kak Hayka.
MetoapiHaydHOTO TIO3HaHUs», «KieTka kak Owosjormueckas cuctemayn, «OpraHu3Mm Kak
OunonoruueckascrucreMay,«CrucTeMauMHOT000pa3neopraHnYeCKOTOMHPa, K IBOTIOIUSKIUBOUIIP
UPOIIBI»,

«IKOCUCTEMBINTIPUCYIIIEUM3aKOHOMEPHOCTH.

Yuebnviiinpeomem«buonocusayuayanyboieHHOMYPOBHEHACMYNEHUCPEOHe20001e2000pa308aHuUs
3a6epulaemouoIocutecKkoe0opa308anUesUIKoNIed  OpUeHMUPOBAHHApAcuUuperueu  yenyonenue
SHAHUIL obyuarowuxcs 0 AHCUBOLL npupooe, OCHOBAX MONEKYNAPHOU u
K1eMmOoYHOUOUOI02UU, IMOPUOTIOSUUY
OUOIOCUUPA3BUMLUSL, 2EHEMUKU, CELeKYUU, OUOMEXHOTI02UU, IBOTTIOYUOHHO20YHEHUAUIKONOSUL.

H3yuenueyuebnoconpeomema« buonocuaynayenyoi1eHHOMYPOBHEOPUESHMUPOBAHOHANOO20MOBK
Y obyuyarowuxcia K nocieoyioujemy — NOJIYHEHUIOOUOIOSUHECKO20 — 00pA308aHUAE  8Y3aXU
Op2aHU3ayUAXCpeOHe2onpodeccuonanrbHo2000pazosanus. OCHO8Ye20C00epHCaHUACOCMABIAemMCU
CcMemMaduoN02ULeCKUX3HAHUL, NOJLYYeHHBIXNPUUZYUEHUUODOYUAIOWUMUCICOOMBEMCINEYOUWUXCUCT
eMamuyeckuxpazoenosouonocuu8ocHosnolukoe. B10-
11xknaccesmusnanuanonyuarompaszeumue. Tax,pacuiupenviuyeny61eHbiOU0I02UYECKUESHAHUAO
PACMEHUSAX, HCUBOMHBLX, 2PUOAX, DAKMEPUSIX, OP2AHUIMEUEN08EKA, 00UUX3AKOHOMEPHOCMAXHCUZHU
;OONONIHUMENbHO — GKIIOYEHbl  OUolo2UYecKue  C8e0eHuUss  NPUKIAOH020 U NOUCKOBO2O
xapakmepa,KomopvleMOICHOUCNOIb308AMbKAKOPUESHMUPBIOIANOCe0YIoue208bl00panpogheccuu
.BosmooarcnamaxrorceunmezpayusabuonocuyecKux3Hanutic
COOMBEMCMBYIOUUMUZHAHUAMU, NOTYYEHHBIMUOOYUAIOWUMUCANPUUZYYEHUUDUSUKU, XUMUL, 2e02D
aguuumamemamuxu.

CrpykTypanporpammbrydeOHOTOonpeamera«bromorus»
0a30BOro/yrnyonEéHHOTOYPOBHSAOTPAXKAET CUCTEMHO-YPOBHEBBIM U IBOJIIONMOHHBIA MOIXOBI K
u3ydeHuro onosornu. CorracHOWM, U3y4JaroTCsi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS
KHUBBIX CUCTEM pasHoro



YPOBHSIOpraHU3aH,3BOTIOIUHOPTaHTYECKOTOMUpaHa3emiie,COXPaHEHUIONOIOTUYECKOTO



pa3HooOpa3zusmianersl. Tak,B 10-11knaccen3y4yaroTCsIOCHOBBIMOJIEKYIISIPHONM
KJIETOYHOWOMOIOTUH,3MOPHOJIOTHHI nOHOJIOTHH pa3BUTHSA, TeHETUKH HCEJIEKIINH,
OMOTEXHOJIOTMMM CHHTETHUYECKOW OMOJIOTUH; aKTyaJU3UPYIOTCS 3HAHUSA OOydYaromuxcs IO
00TaHUKE, 300JI0TUN,aHATOMUH,PU3UOTOTUNYETIOBEKA.
Vuebnuiiinpeomem«buonocusa»npuzsanobecneuumsboc0eHueoOyHanuuUMUcIOUOI0SULECKUX
meopuii U 3aKOHO8, uoell, NPUHYUNOS8 U NPABUI, NeHCAUUX 8 OCHOBE COBPEMEHHOLeCNeCm8eHHO-
HAYYHOU KapmuHvl mupa; 3HaHUlL 0 cmpoeHnuu, MHO2000pazuu u
0CODEHHOCMAXKIEMKU, OP2AHUIMA, NONYIAYUU, OUOYEHO3A, IKOCUCTNEMDBL, O
8bI0AIOUUXCAHAYYHBIXOOCTMUNCEHUSX, COBPEMEHHBIXUCCIEO08AHUAXBOUOLOUU, NPUKTIAOHBIXACNEK
maxouonocuyecKux3Hanuul., /napazeumusu N000EPACAHUAUHMEPECAOOYUAIOUUXCAK
OUOIOCUUHAPAOY COZHAUUMENLHLIMOObEMOMMEOPEMULECKO2OMAMEPUATLAB8
COO0ePIHCAHUUYHEOHO2ONPEOMEMA
«buonozusy npedycmompeno 3HAKOMCMEO C UCMOpUel CMAHOBIEHUs U pA3GUMUS MO UlU
uHotiobnacmu 6uono2UlU, BKIAOOM OMEYECMBEHHLIX U 3apPYOENCHbIX VUEHLIX 6 peuleHue
BANCHEUUUXOUOLOULECKUXYU IKOJIOSUYECKUX NPODTIEM.

HEJIN U 3AJAUYAN
N3YUEHUAYUEBHOI'OIIPEIMETA«b
noJIorusi»
Hear wu3ydenus: yuyeOHoro mpeamera «buosorusi»— oBnaneHue 00yJaAOIIUMUCS

3HAHUSIMHO CTPYKTYPHO-(YHKIIMOHALHOW OpPTaHMW3AIlMHM >KMBBIX CHCTEM pa3HOTO paHra M
NpUOOPETEHUEYMEHUN HCIIONb30BaTh 3T 3HAHMSA: JUIS TPAMOTHBIX JEHCTBHI B OTHOIICHUU
00BEKTOB JKUBOWIIPHPOJBIM PEHICHUS] PA3IMYHBIX JKU3HEHHBIX TpolieM; egopmuposanuu
UHmMepecakonpeoereHHoU00.1acmunpogeccuoHaIbHOUOeAMeNIbHOCMU, C8A3AHHOUCOUOI02UeT, UTU
K8bLOOPYYuebH020 3a6e0eHUAONANDO0O0IHCEHUAOUOIOSUYECKO2000PA308AHUSL.

Hoctuxkenne 1uenu u3ydeHus ydeOHoro mpenmera «buonorus» — obecreunBaeTcs
PpelIeHUEMCIIEIYIOIINX3a/1a4HA0A30MYPOBHE .
0CBOEHHEO0YUaIOIIMMHUCACUCTEMBI3HAHUHOOM OO MUECKUXTEOPHSIX, YUCHHUX,3aKOHAX,3aKOHOME

PHOCTSIX,THIIOTE3aX, IPaBHIIAX,CITYKAIIMX OCHOBOM 1151 OPMUPOBAHUATIPEICTABIICHUOECTECTB

E€HHO-HAayYHOMKApTHUHEMHUPA;0METOIaXHAYYHOTOITIO3HAHUS;,CTPOEHUH,  MHOTOOOpasuu U

0COOEHHOCTSIX KHUBBIX CHCTEM pa3HoTO YPOBHS

OpTraHU3aI1H;BBIIAIOIIUX CIOTKPBITUSIXUICOBPEMEHHBIXCCIIEAOBAHUIXBOMOIOTUH;
(dopMHIpOBaHNEYOOyIaIOIIHX CATIO3HABATENbHBIX , MHTEIICKTYIbHBIXUTBOPYECKMX CITOCOOHOCTEH

BIIpOILIeCCEaHANIN3a/IaHHBIXOMY TAXPa3BUTHSIBOMOIOT MMHAYYHBIX B3I IS I0B, U ICHUTIOIXO/IOB

KH3y4YCHHUIOKHBBIXCUCTEMPA3HOTOyPOBHIOPT aHU3AIIHH;

CTaHOBJICHUEY
00yJaronuxcs100menKyabTyphl, YHKIIMOHATEHOUTPAaMOTHOCTH,Pa3BUTUEYMEHUHOOBSCHITHH
OIICHHBAThSBICHUSIOKPYKAIOIIETOMUPAKUBOUTIPUPOILIHAOCHOBAHUH3HAHU U
OTIBITA,TOTYICHHBIXITPH U3ydECHUUONOIIOTHH,

dbopMupoBaHre y OOydYaIOIIUXCS YMEHHH WIUTIOCTPUPOBATH 3HAUEHHE OMOJOTHMYECKUX 3HAHHIMA
BIIPAKTUICCKOUIEATSIIbHOCTHYCIIOBEKA, PA3BUTHHCOBPEMEHHBIXMETUITTHCKUX TEXHOJIOTHHHAT
POOMOTEXHOIIOTHI;

BOCIIUTaHHEYOE K IEHHOCTHBBO3MOKHOCTUITO3HAHUTIETIOBEKOM)KUBOHTIPUPOIBI, HEOOX O IMMOCTH
0epeKHOTrOOTHOIICHUSKHEH, OO0 ACHUAITUYECKMXHOPMITPUIIPOBEICHUMON OO MUECKUXUCC
JIEOBAHHIA;

OCO3HAHUEIEHHOCTUONOIOTHYECKIUX3HAHU U TSITIOBBIICHUTYPOBHAIKOIOT HUECKOUKYIBTYPBI, T
s (GOPMHUPOBAHKS HAYIHOTOMHUPOBO33PEHUS;

MPUMEHEHUETIPHOOPETEHHBIX3HAHU N YMEHUUBIIOBCEAHEBHOKU3HUTSIOLIEHKUTIOCIISICTBUI
cBOCH JESTEeITbHOCTH o OTHOIIICHHIO K OKpYy>Karolen cpene,
COOCTBEHHOMY3I0POBBIO;000CHOBAaHHEN COOIIIOIEHHEMED MPOPUIAKTUKN3a00IeBaHNH.

Hayenybnennomyposne:

O3HaKOMEHUe obyyarlowuxcs c mMemooamu NO3HAHUSA JHCUBOU npupoobi:
UCCc1e008amenbCKUMUMEMOOAMUOUONIOSUYECKUX — HAYK  (MOJNEKYIAPHOU U KIAeMOYHOU
ouonocuu,  IMOpuOTOCUUU OUONOSUU PAZBUMUS, 2eHEMUKU U celeKyul, OUOMEXHON02UU U
CUHMEemMUYecKou
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uccie008anuiie nabopamopuuu 8
npupooe(Habaroderue, usmepeHue, JKCnePUMeHm, MooeIuposarue);

061a0eHUe  00YYAIOWUMUCS — YMEHUAMU: — CAMOCMOAMENIbHO — HAX00UMb,  AHATUZUPOBAMbU
UCNOIb308AMbOUOIOCULECKYIOUHDOPMAYUIO, NOIL308AMbCAOUOLOSULECKOUMEPMUHOIOSUCIIUCU
MBONUKOU,  YCMAHABIUBAMb  C6A3b  MedcOy  pazeumuem  OUOIO2UUU  COYUATbHO-
IKOHOMUYECKUMU u 9KOJI02UYECKUMU npobaemamu yenoseyecmaa,
OYEHUBAMBNOCICOCNBUACBOEOeAMENbHOCTNUNOOMHOUEHUIOK
OKPYAHCAOUEUnpuUpoOHoUCpede, COOCMBEHHOMY 300P0BbIO U 300POBLI0 OKPYICAIOUUX TTHOOel,
000CcHO8bI6AMYb U COONIOOAMbMEPLL  NPOPUIAKIMUKU UHDEKYUOHHBIX 3ab01e6aHull,
npasuia nogeoeHus 8 npupooeu
obecneueHus0e30nacHOCMUcObCMEEHHOUNCUSHEDEAMENbHOCTNUE
Upe38bIYAUHBIXCUMY AYUAXNPUPOOHO2OU
MEeXHO2EHHO20XAPAKMEPA, XapaKmepu308amsco8peMeHHbleHAYYHbLeOMKPLIMUAB0OIACMUOUOT
o2uu;

pazeumuey 00VUAIOWUXCAUHMENTIEKMY ATbHBIXU MBOPUECKUXCNOCOOHOCMEN8
NPOYECCe3HaKOMCmMEd ¢ BblOAWUMUCT OMKPIMUAMU U COBPEMEHHbIMU UCCTIe008AHUAMU 6
ouono2uu,pewiaemMvuiMy e npobaemMamu, Memooonocueli OUOI02UYecK020 UCCIe008AHUSL,
NPO6edeHUAIKCNEPUMEHMATIHBIXUCCAEO0BAHU, PeUeHUSOUOI0SUYECKUX3A0AY, MOOCTUPOBAHU
AOUONIO2UHECKUXODOBEKMOBUNPOYECCO8,

socnumanuey 00Y4aAOWUXCAYEHHOCHO200MHOUEHUSAK ACUBOLUINPUPOOEB yenomu
KOMOenbHbIMeEODbeKmamu
SABNEHUSM, (POPMUPOBAHUEIKONOSUHECKOU, 2EHEMUUECKOUSPAMOMHOCIY, — 00Wel  Ky1bmypbl
nosedeHus  npupooe; UHmMezpayuu ecmecmeenHo-HayYHbIX3HAHULL,

npuodpemerueo 0y YA uUMUCIKOMNEMEHMHOCUB
PAYUOHATLHOMNPUPOOONOIbI0BAHUU(COOII0EHUENDABUINOBEOCHUE
npupooe,0Xpanvl8Uud 08, 3K0CUCHEM, DUOChepbl), COXPAHEHUUCOOCMBEHHO20300P08bIU
300P0BbIOKPYIAHCAIOWUXTIOOEU(COONIOOEHUAMEPNPODUNAKIMUKY 3a601esanui,
obecneuenue bezonacnocmu JHCUZHEOESIMEbHOCNUG
Ype36bIYAUHBIXCUMY AYUAXNPUPOOHO2OU
MEXHO2EHHO20XAPAKMEPA)HAOCHOBEUCNONIb30BAHUAOUONOUYECKUXIHAHULUY MEHUTIBNOBCEOHEE
HOUMICUZHU,

C030aHUEYCLOBULOTIIOCO3HAHHO208b100PA00YUAIOUWUMUCAUHOUBUOYATbHOUOOPA308AMENbHOUMD
aekmopuu,
CnocobCmeywelnociedyouwemynpopeccuoHaIbHOMY CaMOONPedeieHU0,8COOMBENMCMEUNUCU
HOUBUOYATbHLIMUUHINEDECAMUUNOMPEOHOCMAMUD E2UOHA.

MECTO YYEBHOTI'O IIPE/IMETA
«bBHOJIOTUSA»BYYEBHOMIIJIAHE

BcucremecpennerooodieroodpazoBanusi«bronorusy»,uzydaemasiHada30BoMypoBHE, IpU3HaHA00
3aTebHBIMY4E€0HBIMITPEAMETOM, BXOISIIIMMBCOCTaBIPEAMETHOHOOIACTH
«EctecTBeHHBIE HayKW». YUeOHBIM IJIAHOM Ha e€ u3ydyeHue oTBeneHo 70 yd4eOHBIX 4acoB, MO
luacy B Hemento B 10 kimacce. B TemMaTWyeckoM IUTAaHMPOBAHMM YKa3aH PE3epPB yueOHOTO
BPEMEHU,KOTOPOEPEKOMEHAYETCAUIAPEATN3aMMaBTOPCKUXITOAX 0/JOBIIONCIIONB30BAaHUIOPA3HOO
Opa3HbBIX(hopM OpraHU3ANMHYIEOHOTO MpoIlecca.
VYuebublitnpeamer«buonorus»yriay0iEHHOroOypOBHIN3yIEHUBXOTUTB
cocraBnpeaMeTHoiioOnacTu«EcrecTBeHHBIEHaYKN». ErOn3ydeHrenpe1ycCMOTpEHOB
KJIACCaXEeCTECTBEHHO-HAYYHOIO  TPOQHIIs, HanpuMmep XUMHUYECKHX, XUMHUKO-
OMOJIOTHYECKUXH MEIUIIMHCKUX.B  3THXKIIaccaxu3ydeHHeJaHHOT OTIPEIMETANIPETyCMOTPEHOB
o0bEMeyuebHoHarpy3ku HemeHee3 uB HeaenoB10-11knacce(nol105 4 B rox).
OT60poprann3amoHHBIX HOPM,METOIOBUCPEACTBOOYICHUIOMOIOTHHOCYIIIECTBITSIETCSIC
yuy€ToM  crneuu(puKd  ero  COAEpKaHUs M HANpPaBICHHOCTH  HA  NPOJODKEHHUE
OHMOJIOrH4eCKOro00pa30BaHUIBOPTaHU3ALINAX cpenHeronpodeccnoHalIbHOTON
BBICIIET000pa30BaHUS.
O06s13aTEIbHBIMYCIIOBUEMITPHOOYUEHUN OO0 MMHAYTTYOJIEHHOMYPOBHESBIISIETCAIIPOBECHHE
1a00paTOPHBIX UIPAKTUYECKUX pabor. Taxoxe y4yactue 00yJaroImuxcsB



BBIMOJTHEHUUITPOCKTHBIXH yueOHo-
HCCJIEIOBATEILCKUX PA0OT, TEMATHKAKOTOPBIXOMIPEACTISCTCAYUYUTEIEM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOBU MECTHBIXIIPUPOIHBIXYCIOBHIA.



BremarnyeckoMIuIaHupOBaHUHUIAKAKI0T OKJIacCapeIoIaraeTcsape3epByyeOHOrOBpeMEHH .
Ha6a30BoMypOBHEETOPEKOMEH, Ty eTCANCIIONB30BaThIITIOBTOPEHUSIM3aKpETIICHUsIMAaTepraa,aT
axoxepeduiekcuu. Hayrimy6ieHHOMypOBHEUIATIPOBEACHN 10000 a0 IIUX YPOKOB,3aLIUTHIO0y4at0
IUMHCATIPOCKTHBIXHY4eOHO-HCCIIEeJ0BATEIbCKUXPAOOT.

IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUMAYYEBHOI'OITPEIMETA«BHUO

JIOT' US»

Cornacno®I'OCCOO,ycTanaBiIMBaOTCATPEOOBAHUAKPE3YTHTaATAMOCBOCHU 00 yJAIOIIMUCS
IpOrpaMM CpeHero o0IIero oopa3oBaHMs: JINYHOCTHBIE, METAIPEIMETHBIC HITPEMETHBIC.

JIMYHOCTHBIEPE3YJIbTATBI

BceTpyKTypeInuHOCTHBIXPE3YIbTATOBOCBOCHUAIPEIMETA«BbHOIOTUSI»BBIIEICHBICIEAYIOIIMEC
OCTaBJISIOIUE: 0CO3HAHUEOOYIAIOITUMUCAPOCCUICKONT pask JTaHCKOMUIEHTHYHOCTH—
FOTOBHOCTUKCAMOPA3BUTHUIO,CAMOCTOSITEIbHOCTUMCAMOOIIPEIETICHUIO; HATUYUEMOMUBAYUUKOOYY
E€HUIOONOJIOTU Y YeleHanpasieHHoepa3eumueBHyTPEHHUX YO XKIEHU  JINUHOCTH Ha  OCHOBE
KJIFOUEBBIX LIEHHOCTEN 51 HCTOPUYECKUX TpaauLui Pa3BUTHAOMOIOTUYECKOTO
3HAHUS;20MOBHOCTb u €nocobHoCmb0o0yUYaIOIIUXCS PYKOBOJICTBOBATHCS
BCBOEHIEATEIbHOCTULIEHHOCTHO-
CMBICJIOBBIMUYCTaHOBKAMHU, TPUCYLTUMHUCUCTEMEON 00T MYECKOTr000pa30BaHUS ; HATUUUENPABOCO
3HAHUAIKOIOTUYECKONKYIBTYPbI,CHOCOOHOCMUCTABUTHLIETUUCTPOUTD HKU3HEHHBICIUIAHBDI.

JInuHOCTHBIEPE3YABTATHIOCBOCHUANIPEAMETA«BHOIOT AN I0CTUT A0 TCABEINHCTBEYYEOHONNBOC
IIUTATEIbHONIEATEIbHOCTUBCOOTBETCTBUUCTPAIULIMOHHBIMUPOCCUHCKMMHUCOLIMOKYIIbTYPHBIMH,
HUCTOPUYECKUMU u JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IIPUHATBIMU
BOOIIECTBENPAaBUIAMUMHOPMAMUIIOBEICHUSIUCIIOCOOCTBYIOTIIPOLIECCAMCAMOIIO3HAH U1, CaMOBOCTI
WUTaHUs U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIUN JIUYHOCTH, TATPUOTU3MA HYBAKEHHUS K
3aKOHY u IIPABOIIOPSIKY, YEJI0BEKY Tpyaa u cTapuiemy IIOKOJICHUIO,
B3aMMHOTOYBa)KEHHUSI,0€pEKHOTOOTHOIICHUSKKYJIbTYPHOMYHACJIEUIOUTPAIUIUSIMMHOT OHAITOH
anpHOroHapoaaPoccurickon®@enepauuu, IpupoAECHOKPYKaOIIEUCPEE.

JInuHOCTHBIEPE3YABTATHIOCBOCHUAYUEOHOTONIPEAMETa«BbHOIOTUSINAOKHBIOTPAKATHIOTOBHOC
Tb u CIOCOOHOCTH o0yyaromuxcs PYKOBOJCTBOBATHCS c(OpMHUPOBAHHOI
BHYTPEHHENNO3UIMENTNYHOCTH,CUCTEMONIIEHHOCTHBIXOPUEHTALN N, TO3UTUBHBIXBHYTPEHHUX YO
©XKJICHUI,COOTBETCTBYIOIUXTPATULIMOHHBIMIICHHOCTAMPOCCUHCKOT000111eCTBA, paCIIPEHHE
JKU3HEHHOTO OIIbITA 51 OIbITa NEeSATEIbHOCTH B rporecce peanu3anuu
OCHOBHBIXHAIIPABICHUNBOCIIUTATEIbHONAEATEIIBHOCTH, BTOMYUCIIEBYACTH

1. I'pa:k1aHCKOrOBOCIMTAHMSA:

c(hOpMUPOBAHHOCTHI PAKTAHCKONTIOZUITUNO0YIAIOIIETOCIKAKAKTUBHOTOMOTBETCTBEHHOT OWIICHAP
OCCHICKOTO O0IIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHUE 3aKOHA U
MIPABOIIOPSIIKA;TOTOBHOCTHKCOBMECTHONTBOPUYECKOMIEATETHHOCTUIIPUCO3TAHUYI€OHBIXTTPOCKT
OB,pEIIICHNN YI€OHBIX W MMO3HABATEIHHBIX 33144, BBIMOJTHEHUN OMOJIOTUUECKHIX
AKCIIEPUMEHTOB;CITIOCOOHOCTHOMPEENIATHCOOCTBEHH YIOTIO3UITMIOMIOOTHOIIEHUIOKSIBIICHUSIMCOB]
eMEeHHOH

JKU3HUNOOBICHITEHEE;
YMEHUEYUYUTHIBATHBCBOUX ICHCTBUIXHEOOX0TMMOCTEKOHCTPYKTUBHOTOB3aMMO,IEHCTBHSUTIOCH C
pa3HbIMH YOKACHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COIUAIBHBIM MOJI0XKEHHUEM;TOTOBHOCTh K
COTPYJIHUYECTBY B TIPOILIECCE COBMECTHOTO  BBINOJTHEHUS  YYEOHBIX,
[M03HABATEJIbHBIXUHUCCIIE0BATENBCKIX3a/1a4, YBAXKUTEIbHOIOOTHOLIEHUSIKMHEH U0



OIITOHEHTOB MPU 00CYKJIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO
COJIEPKAHUS;TOTOBHOCTh KT'YMaHUTAPHON UBOJIOHTEPCKOM AESTEIBHOCTH.

2. HanHOTI/I‘lECKOFOBOCHHTaHI/Iﬂ:

c(hOpPMUPOBAHHOCTHPOCCHUICKOUTPAKIAHCKOMH ICHTHIHOCTH, TATPHUOTU3MA, yBAXKCHUSIKCBOCMY
HapO/y,4yBCTBAOTBETCTBEHHOCTUIIEPEAPOTMHOM,TOPIOCTH 3aCBOMKpail,cCBOIOPOIMHY, CBOH S3BIK
U KYJIbTYpPY, MPOILIOE U HACTOAIIEE MHOTOHALIMOHATILHOTO Hapo1a
Poccun;ieHHOCTHOCOTHOIEHUEKITPUPOTHOMYHACIIE IUFOMTTAMA THUKAMITPUPOIbL; TIOCTUKEHUSAM
PoccuunBHayke,ICKyCCTBE,CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOC06H0CTI)OI_ICHI/IBaTBBKJ'Ia,I[pOCCI/II\/'ICKI/IXyLIéHI)IXBCTaHOBJ'IeHI/Ie n Pa3sBUTHE
6I/IOJIOI‘I/II/I,HOHI/IMaHI/I513H3,‘-I€HPI$I6I/IOJIOI‘I/II/IBHO3HaHI/II/ISaKOHOBHpI/IpOI[bI,B)KI/I3HI/I‘ICJIOBGKaI/ICOB
peMeHHOFOO6H_[eCTBa;

UIeiiHasyOe)K IEHHOCTD,[OTOBHOCThKCIY)KeHHIOM3aUTeOTeueCcTBa,0 TBETCTBEHHOCTH3aCTOCY b
0y.

3. lyXOBHO-HPABCTBEHHOTOBOCIIMTAHMS

OCO3HAHUEYXOBHBIXLIEHHOCTEHPOCCUCKOTOHAPOA;

c(OpMHPOBAHHOCTEHPABCTBEHHOI' OCO3HAHNU S, 3 THYECKOT OTIOBEICHHUS;

CIIOCOOHOCTHOLIEHUBATHCUTYALIMIOMIIPUHUMAaThOCO3HAHHBIEPEIIEHUSI,0PUEHTHPYACbHAMOPaIbHO
-HPaBCTBEHHBICHOPMBI U LICHHOCTH;

OCO3HAHUEITMYHOT OBKJIAJABIIOCTPOSCHUEYCTONINBOTOOY TYIIIETO;

OTBETCTBEHHOECOTHOILIEHUEKCBOMMPOJUTEIISM,CO34aHUIOCEMbHAOCHOBEOCO3HAHHOTOIIPUHATHUALE
HHOCTEHCEMENHONKN3HUBCOOTBETCTBUMCTpaInusIMuHapotoBPoccnn.

4. JCTeTHYECKOrOBOCIIUTAHMA:

ACTETUYECKOCOTHOIIEHUEKMHPY,BKIIIOUASIICTETUKYObITa, HAyYHOTOUTEXHUYECKOTOTBOPYECTBA,CTIO
pTa, Tpyaa, 001EeCTBEHHBIXOTHOIICHUI;

MMOHUMaHUE3MOLIMOHATBHOT OBO3 A€ CTBUSKUBOUIIPUPOIBINEELIECHHOCTH;

FOTOBHOCTHKCAaMOBBIPaKEHUIOBPA3HBIX BUAXUCKYCCTBA,CTPEMIICHUEIPOSBIATHKAYECTBATBOPUECK
OMJIIMYHOCTH.

5. ®U31M4eCcKOrOBOCINTAHMS:

MOHUMaHHUEHPeATH3aMA310POBOTONOE301aCHOT000pa3aKU3HU(3I0POBOCITUTAHNE,COOITIOICHHE
TUTUEHWYECKUX  TpaBUJI W HOpPM,  COQJaHCHPOBAHHBIM  PEXHUM  3aHATUH |
OTJII)IX&,peFYHSIpHaf[(l)I/ISI/I‘-ICCKaﬂaKTI/IBHOCTB),6€pe)KHOF0,0TBeTCTBCHHOFOHKOMHCTCHTHOFOOTH
OILIIEHUSK COOCTBEHHOMY(DHU3MUECKOMYH MICUXNYECKOMY3I0POBbIO;

MOHMMAaHHE IIEHHOCTH TPaBUJ WHIUBUAYATbHOTO M KOJUIEKTHBHOTO O€30MAacHOTO MOBEICHUS
BCHUTYaIUAX,yT POKAIOIIMX30POBBION KU3HU JIFOJIEH;

OCO3HAHUETIOCIIECTBUHHHETIPUSATUSBPE IHBIXTPUBBIYEK(YIIOTPEOICHUSATKOT OIS, HAPKOTHUKOB,KY
peHMUS).

6. Tpya1oBoroBocnuTaHus:

TOTOBHOCTBKTPY/IY,0CO3HAHUEIIEHHOCTUMACTEPCTBA, TPYA0IIO0HE;
TOTOBHOCTbKAKTUBHOMIEATEIbHOCTUTEXHOIOTUUECKONNCOITMATLHOMHATIPABICHHOCTH,CITOCOOHO
CTBMHULIMMPOBATH,IIJIAHUPOBATHHCAMOCTOSATEIbHOBBIIOIHATHTAKYIOAEATETbHOCTD;
WHTEpECKpazInIHbIMCchepamMnpodecCHOHATEHOR IS TETFHOCTH, YMEHUECOBEPIIATHOCO3HAHHBINB
pI0OpOy TyIIeHTTpOdhecCHupeanTn30BbIBATHCOOCTBEHHBICKI3HEHHBICTIIIAHBI;
FOTOBHOCTHUCIIOCOOHOCTHKOOPAa30BaHUIONCAMOO0Pa30BaHUIOHAT POTKEHUUBCEMIKU3HHU.



7. DKOJOrN4eCcKOroBOCIIMTAHNA:

HKOJIOTHYECKHU 11€JecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOUYHUKY KM3HH Ha 3emie,
OCHOBEEECYILIECTBOBAHUS;

HOBBIIIEHUEYPOBHAIKOJIOI MUECKOUKYIIBTYPBL: IPHOOPETEHUEOBITAIIIIAHUPOBAHUATIOCTYITIKOBHOL]
€HKH MXBO3MOXKHBIXITOCIIEICTBUIIS OKpYKatolLIeicpe ibl;

OCO3HaHME  IJ00aJBHOIO  XapakTepa  SKOJOIMYecKMX  mpobieM M OyTed  uX

PEIIEHHS;CTIOCOOHOCTHHUCIIONB30BATHIIPHOOPETAEMBICTIPUU3YIEHUHONOTOTUM3HAHUSUYMEHUSTIP

u
peLeHUHUIIPOOIIEM, CBI3aHHBIX CPALIMOHATIBHBIMIIPHUPO/I0TI0Ib30BaHUEM(COOITIO IEHUeTIPaBIIT
NOBEJCHUsT B IPUPOJE,  HANpaBIEHHBIX  HAa  COXpAaHEHME  paBHOBECHS B
HKOCHUCTEMAX,0XPaHyBUI0B, KOCUCTEM,0HOCHEPHI);

aKTUBHOE HEMNpUATHE JEHCTBUM, NPUHOCAIIMX BpEI OKpYXarolled NpUpoAHOil cpene,
YMEHHUEIPOTHO3UPOBATHHEOIAr ONPUATHBIEIKOIOT UIECKUETIOCTICICTBUAPEATPHHUMAEMBIX /1€
WCTBUUUNPENOTBPAIIATHUX;

HAJIMYUEPa3BUTOr 0IKOJIOT MYECKOTOMBIIIUIEHUS, KOOI HYECKONKYIBTYPBI,ONBITA eI TETbHOCTHIK
OJIOTMYECKOWHAIPABIEHHOCTH,yMEHHUSPYKOBOICTBOBATHCAMMHUBIIO3HABATEIIbHOM, KOMMYHHKAT
MBHOWHCOLNATBHONIIPAKTHKE,FTOTOBHOCTUKYYaCTHIOBIIPAKTUYECKONACATEIIEHOCTUIKOIOTHIEC
KOIHanpaBJIEHHOCTH.

8. IleHHOCTMHAYYHOI'0 TO3HAHUS:

c(OpMHPOBAHHOCTEMUPOBO33PEHNUS,COOTBETCTBYIOLIETOCOBPEMEHHOMYYPOBHIOPA3BUTU I HAYKH
u 0011eCTBEHHON IIPaKTUKH, OCHOBAHHOT'O Ha auasnore KYJIbTYD,
CIIOCOOCTBYIOIIET00CO3HAHUIOCBOETOMECTA BIOJIUKYIbTYPHOMMUPE;

COBEPLICHCTBOBAHUESI3bIKOBONNYUTATEIbCKONKYIBTYPBIKAKCPEICTBAB3aUMOIEHCTBUAMEKTYIIIO
IbMUY [1I03HAHUS MUDA;

NOHMMaHHeCHe(PUKIONOIOTHUKAKHAYKH,0CO3HAHUAEEPOTUB(OPMUPOBAHUN PALIMOHATIHBHOT OH
ay4HOTOMBIIIJICHHS,CO3/1aHUULIETIOCTHOT O PEICTABICHUA000KPYKAIOLLIEMMUPEKAKOESTUHCTBE
IIPUPO/IbI,UETI0BEKa00IIECTBA, BIIO3HAHUUIIPUPOIHBIX3aKOHOMEPHOCTEMHPEILIEHUUITPOOIIEMC
OXpaHEHHUs IPUPOJIHOTOPABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIs COBPEMEHHOM LMBWJIM3ALMU: OOecreueHus
HOBOT'OYPOBHSI Pa3BUTHSI MEIULMHBI; CO3JaHNE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTbpecypCHbIENPOOIEMbIPa3BUTHIUEIOBEYECTBA; TOUCKATYTEHBBIX0/1au3TI100aTbHBIX KO
OTHMUYECKUXITPOOIeMUOOECTIEYeHUATIEPEX0JaKyCTONYMBOMYPa3BUTHIO, PAlIHOHAIEBHOMYHUCIIONb
30BaHUIONIPUPOIHBIXPECYPCOBUPOPMUPOBAHNIOHOBBIX CTAHAAPTOBKU3HH;

3aMHTEPECOBAHHOCTHBIIOIYYEHUNONOIOT NYECKMX3HAaHUMBLIEIISIX TOBBIIEHUS00IEHKYIBTYPbI,EC
TECTBEHHO-
HayYHONTPaMOTHOCTH,KaKCOCTaBHONUACTU () YHKIIMOHAIbHOUTPaMOTHOCTHOO yUarouxcs,pop
MUPYEMOUNPUN3YIEHUNONOIIOTUY;

MOHMMAHHECYIIIHOCTUMETOI0BII0O3HAH U, UCII0Ib3yEMbIXBECTECTBEHHBIXHAYKaX,CIOCOOHOCTUHC
M10JIb30BaThII0Jy4YaeMble3HAaHUSUISIaHAN3an00bICHEHUASABICHUHOKPY)KAIOIIIETO  MUpa U
MIPOUCXOASAIINX B HEM U3MEHEHU; yMEHHE JienaTh
000CHOBAHHBIE3AKIIIOUYCHUSHA0CHOBEHAYUHBIX PaKTOBUUMEIOIINX CSTAHHBIX CLIENIBIOTIONTyYEHH
SIIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJIBb30BaTh OMOJOTMYECKHE 3HAHUS Ui PELIeHUs MpobiieM
BpEaJIbHBIX KU3HECHHBIXCUTYAIUAX;

OCO3HAHUELIEHHOCTUHAYYHONEATEIbHOCTH,TOTOBHOCTHOCYILECTBIIATHIIPOCKTH YFOUUCCIIEI0BATE
JIbCKYIOIETENIbHOCTBUHINBUIYaIbHOY BIPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENpPEephIBHOMY 00pa3OBaHHIO M CaMOOOpa30BaHMIO, K
AKTHBHOMYIIOJIY4€HUIOHOBBIX3HAHUMITIOOHOJIOTHMBCOOTBETCTBUUCKU3HEHHBIMUTIOTPEOHOCTS
MU.

Brporiecce1oc TR EHUSITMYHOCTHRIX PE3yIbTATOBOCBOCHHSIO0 yUAIOITUTMUCSITIPOTpaMMBICPETHE
ro obOmero oOpa3oBaHus y OOYYaOIIMXCS COBEPIICHCTBYETCS IMOYUOHAILHBIU



uHmenekm,npeInoaaralouichoOpMUPOBaHHOCTS:
CamMoCO3HaHUA,BKIIIOYAIOIIETOCIIOCOOHOCTIIOHUMATHCBOEIMOIIOHATIBHOECOCTOSIHNAE, BUJIEThHAT
PaBIICHUSPA3BUTUACOOCTBEHHOMAIMOLIMOHATIBHONC(EPHI,ObIThYBEpEHHBIMBCEOE;
camope2yiuposanusi, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3acBOE TMOBENEHHE, CHOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM HW3MEHEHHUAM U
HPOSIBISTEIUOKOCTB,OBITHOTKPHITHIMHOBOMY
GHYympenHel MOmuéayuy, BKIOYAOUIEH CTPEMICHHE K JOCTHXKEHUIO IeIHM M  YCIexy,
ONTHMU3M,HHUIIMaTHBHOCTh, YMEHUEICHCTBOBATH, NCXO/ISIN3 CBOMXBO3MOXKHOCTEH;
SMNAmMu,BKIFOYAIOIEHCIIOCOOHOCTEIIOHUMATE3MOLIMOHAIEHOECOCTOSIHUEAPYT UX, YU THIBATHETO
IPY OCYILECTBICHUN KOMMYHHKALIUH, CTIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO; COYUATLHBIXHABIKOG,BKIIIOYAIOIINX CIOCOOHOCTBBICTPAaNBATbOTHOLICHUSICAPY
THMITIObMH,
3a00TUTHCS, TPOSABIATHUHTEPECHPA3PEIIATHKOH (DITHKTHI.

METAINIPEIMETHBIEPE3YJIbTATbBI

MeTanpeameTHblepe3yabTaTblOCBOCHU I yueOHOTronpeAMeTa«bruonorusi»exiouarom:3Ha4uMble
VTSI OPMUPOBAHUSIMUPOBO33PECHUSIO0 YIAFOIIUX CIMEK TU CITUTUTHHAPHBIS(MEKITPEIMETHEIC )
oOlIeHayYHbIE TOHATHS, OTPAKAIOUIUE IEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpau Chenupuky
METOJIOB MMO3HAHU4, HCIIOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (BermiecTBo,
SHEPrus,ABJICHHE,IPOLIECC,CHCTeMa, HayYHbIH (DK T, IPUHIIUI, TUIIOTE3a,3aKOHOMEPHOCTh,3aKOH, TE
opHusi,uCClleJOBaHNE,HA0III0IeHNE,U3MEPEHNE,IKCIIEPUMEHTH/IP. ); YHUBEPCAIbHbICyUEeOHbICAEHCT
BUsA(IIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIE),00ecTieynBaonueOpMUpOBaHLE
(G YHKIIMOHATBEHOMN rPpaMOTHOCTH u COLUAIIBHOM KOMIIETEHLINU
00y4aroIuXxcsi;C0COOHOCTHO0yUAIOIINX CAUCIIONB30BAThOCBOCHHBIEMEK TUCITUTUIMHAPHBIC, MU
OBO33PEHUYECKHE3HAHUSNYHUBEPCATbHBICyUeOHbICICHCTBUSBIIO3HABATEILHOMMCOIMATILHONTIPAK
THUKE.

MeTtanpeamMeTHbIepe3yIbTaTblOCBOCHUSAIIPOTrPAMMBICPETHET000IIET000Pa30BAHUSIOKHBIOTP
aXaTh:

OBJ'Ia,[[eHI/IeVHI/IBeDcaJ'IBHBIMI/IV‘Ie6HHMI/IHO3HaBaTCHBHBIMHHeﬁCTBHHMHI

1) 6azosvienocuueckuedeiicmeus.
CaMOCTOSTENIbHOPOPMYINPOBATHUAKTYAIU3UPOBATHIIPOOIIEMY,pacCMaTpUBATHEEBCECTOPOHHE;
UCII0JIb30BaThIIPUOCBOCHUM3HAHUHIIPUEMBLIOT NYECKOT OMBIIITICHHSI(aHAIN3a,CHHTE3a,CPaBHEHH

s, KJ1accuuKanm,000011eHNS ),paCKPBIBATHCMBICIONOJIOTUYECKUXTOHATHH (BBLAETATEUX X apaK

TEPHBICIIPU3HAKY, YCTAaHABJIMBATh CBSI3UCAPYTUMUIIOHATHIMM );

ONpeAeNsaTh IeNM JeATeNbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHM MX JOCTHXKECHUS,

COOTHOCUTBHPE3YJIbTAThIAECATENIbHOCTUCIIOCTABIEHHBIMY LIETISIMUY;

UCIIOJIb30BaTh OHOJIOTMYECKHE TOHATHUA JUIsi OOBsCHEHUS (HAKTOB U SIBICHUH >KUBOM
HPUPOIBI;CTPOUTHIOIHYECKHEPACCYKICHUA(MHIYKTUBHBIE, 1€ YK TUBHBIE,10aHATIOT MU ), BBISBIIST
b

3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYIHPOBATH BHIBOJIbI

U3AKJIIOYEHUS;
IPUMEHSTbCXEMHO-MO/IETbHBIECPEICTBAIANPEACTABICHUACYIIIECTBEHHBIXCBA3EHHOTHOICHU M

B U3y4aeMbIX OMOJIOTMYECKHX O00BEKTax, a TaKKe MPOTUBOPEUUH Pa3HOTO POJia,BBIIBIEHHBIX

Bpa3JIMYHbIX HH(OPMALMOHHBIXUCTOYHHUKAX;
pa3zpabarbiBaTh IUIaH pELICHUS MNPoOJeMbl € y4ETOM aHaiM3a HMEIOIIMXCS MaTepUabHBIX

MHEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbI B JESITEIbHOCTb, OLEHUBAaTh COOTBETCTBUE pE3YJIbTATOB LIEJSM,

OLICHUBATbPUCKUIIOCIEACTBUM IE€ATENBHOCTH;
KOOPJAMHHUPOBATHUBBINOIHATHPAOOTYBYCIOBUIXPEATILHOT0,BUPTYaTbHOTOMKOMOUHUPOBAHHOT OB

3alMMO/JICHCTBHS,
pa3BUBATbKPEATHBHOEMBIIIUICHUETTPUPEIICHUMKU3HEHHBIXITPOOIIEM;



2) bazosvieuccied08amebCKueoeticmeus.

BJIa/IeThHABBIKAMUY4EOHO-

HCCIIeIOBATENLCKOMUTIPOEKTHOM IeATEThHOCTH, HABBIKAMHUPA3PEIICHUS npo0ewm;
CIIOCOOHOCTBIO u TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY TIOMCKY
METOIOBPEIICHUATIPAKTHUECKUX 3319, TPUMEHCHUIOPA3TUIHBIXMETOI0OBIIO3HAHUS;

UCII0JIb30BaThPA3TMYHBICBH/IbIICATEIIBHOCTUIIONOTYICHUFOHOBOT O3HAHH S, T OMHTEPIIPETALIHH,
npeoOpa3oBaHUI0 W NPUMEHEHHIO B Y4eOHBIX  CHTyalusiX, B TOM  YHCIE
MPHUCO3IaHUNyYCOHBIXH COIIMATbHBIXITPOCKTOB;

(hopMUPOBATEHAYYHBIMTHUIIMBIIILICHUS, BIIaIEThHAYYTHOU TEPMHHOIOTHEH, KITFOUEBEIMUTIOHS TUSIMU
1 METOJIaMH;

CTaBUTHU(POPMYIUPOBATHCOOCTBEHHBIE3a1auNBOOPA30BATEIIBHONUACITEIbHOCTUMKU3HEHHBIXCUT
yarusx;

BBISIBJISITh [TPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyalIM3UPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y
epeleHNS, HaX 0TI Thapr'yMEHThIIJIAI0KAa3aTeIbCTBACBOMX YTBEPIKICHH I, 3a/1aBaThITapaMETPhI
UKPUTEPUUPEIICHUS;

AHAIM3MPOBATh TIOJNYYEHHBIC B XOJ€ PEIICHHS 3aJaud Pe3yJabTaThl, KPUTHYECKH OIEHUBATH
HXJIOCTOBEPHOCTD,TPOTHO3HPOBATHI3MEHECHUEBHOBBIX YCIIOBHSIX ;

JIaBaThOIICHKYHOBBIMCHTYAIIUSM,OlEHUBATHIIPHOOPETEHHBIMOTIBIT,

OCYIIECTBIISATHICIICHAIPABICHHBINTIONCKIIEPEHOCACPEICTBUCITIOCOOOBICHCTBUSBIIPOPECCHOHAD
HYIOCpeay;

YMETh  IEPEHOCHUTh  3HAaHWUS B  TIO3HABATCIIGHYID W TMPAKTHYECKYI0  00JacTH

KHU3HEICATESIILHOCTH; YMETh HHTETPUPOBATH3HAHUSIN3 PA3HBIXIIPEAMETHBIX00JIACTEH;

BBIJIBUTATh HOBBIC WJICH, NIPEJIaraTh OPUTHHAIBHBIC TTOJXO0JbI H PEIICHUS; CTAaBUTh TIPOOJIEMBI
M3aJ1a4u,I0IyCKaIOIINeaIbTEPHATUBHBICPEIIICHUS;

3) oeticmeusnopabomecunpopmayuei.

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(poOpMaImu (Tekcte yueOHOro mocoOus, Hay4HoO-
HOMYJSIPHON JMTeparype, OMOJIOTMYECKUX CIIOBapsAX U CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0a3axaaHHBIX,BMHTEpHETE),aHATN3UPOBATHHH()OPMAITHIOPA3THYHBIXBUIOBH(POPMITPEICTABIIE
HUS,KPUTHYECKUOLIEHUBAThEeE0CTOBEPHOCTh HHEPOTUBOPEUUBOCTb;

(GOopMyITHUPOBATH3AMPOCHIUTIPUMEHSIThPA3TMUHBIEMETOIBITTPUTIONCKENOTOOPEONOTOTUUECKOUUH]
OpMaluu,He0OX 0 TUMOM AIIBBITOTHEHUSTYdeOHbIX 3a/1ay;

IPUOOPETATHONBITUCIIONB30BAHUSIMHPOPMAIIIOHHO-
KOMMYHHMKaTHUBHBIXTEXHOJIOTUI,COBEPLIEHCTBOBATHKYIIBTYPYAaKTUBHOI OMCIIOJIb30BAHUAP 3N
YHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMaJbHYI0  (OpMy  MpejacTaBieHUs  OHOJIOrMYecKon
nH(popmanuu(cxembl,rpaQuKy, 11arpaMMbl, TaOJIULbI, PUCYHKHUHU Jp.);

UCIOJIb30BaThHAYYHBIH3bIKBKaUECTBECPEICTBANIPUpaOOTECONOIOrnUecKOMHpOopMaIe: npum
EHATbXUMHUYECKUE,pU3NUeCKuenMaTeMaTHYeCKUEe3HAKUMCUMBOJIBL, (hopMyIIbl,ab0peBHaTypy,
HOMEHKJIATYpYy, HCII0JIB30BATh " peoOpa3oBHIBAThH 3HAKOBO-
CUMBOJINYECKUECPEACTBAHATISIHOCTH;

BJIQ/JeTh  HAaBbIKAMM  DPACIIO3HABAaHWA M 3alIUTBl  MHPOpMALUH, HHPOPMAIMOHHOMN
0€30MaCHOCTUIIMYHOCTH.

OBiacHUECYHUBEPCATbHBIMUKOMMYHUKATUBHBIMUACHCTBHSIMM:;

1) obwenue:

OCYIIECTBIIATE KOMMYHHMKAIIMM BO BCEX cdepax >KU3HH, aKTHBHO ydYacTBOBATh B JIHAIIOTE
WIHARCKYCCHHITOCYIIIECTBY0OCY X TaeMOMTEMBI( yMEHHE3a,1aBaThBOIIPOCHI, BBICKA3bIBATHCYK/1E
HUSIOTHOCHTEILHOBBIOIHEHUSIIPEIaraeMOoi3a,1auu, yINThIBATbHHTEPECHINCOTIIACOBAHHOCTh
MO3HITUHIPYTHX y4aCTHUKOBINATOTAMIHIUCKYCCHN )

pacro3HaBaTbHEBEPOATbHBIECPEICTBAOOIIICHHUS, TOHUMATh3HAYEHHECOITUATbHBIX3HAKOB, IPEITOC
BIJIOK BO3HMKHOBEHHS KOH(IMKTHBIX CHTYalldif; yMeThb CMAr4aTh KOH(DJIMKTBHI H
BECTUIIEPETOBOPBI;



BIQJICTh Pa3UYHBIMU CIIOCOOAMU OOIIEHUS H B3aUMOJACWCTBHSI, IMOHMUMATh HaMEpPEHUs
IPYTUXITIOACH, TPOSBISATHYBAKUTEILHOCOTHOIIIEHUEKCOOECe THUKYUBKOPPEKTHOH hopMehopm
YJIMPOBATh CBOU BO3PAKEHUS,

Pa3BEPHYTOMIIOTMYHOM3/IaraTbCBOIOTOUKY3PEHHUACHUCIIONIb30BAHUEMSA3BIKOBBIXCPE/ICTB;

2) coBMeCmHas0esiImenbHOCb:

OHUMAThUHUCIIONB30BAThIIPEUMYIIIECTBAKOMAH THOWUMHIUBUAYaIbHOUPAOOTHINPUPEIIEHUUONO
JIOTMYECKOW  mpoOsieMbl, OOOCHOBBIBaTb  HEOOXOJUMOCTh NPUMEHEHHUS  IPYIIOBBIX
(opMB3aUMOICHCTBUATIPY PELICHUNYYEOHOM 3a1a9u;

BbIOMPATHTEMATUKYHMETOIbICOBMECTHBIX IEHCTBUIACYUETOMOOINXMHTEPECOBUBO3MOKHOCTENKA
KJIOTOWICHAKOJIJICKTHBA;

IPUHUMATh LI€JM COBMECTHOH AEATeNbHOCTH, OPraHU30BBIBaTh U KOOPAMHHUPOBATh JIEHCTBUSA
ITOEENOCTUKEHUIO: COCTABIIATHIUIAH ACUCTBU I, PACTIPEAEIIATPOIUCYIETOMMHEHU Y YJaCTHUKOB,
00CyX1aThpe3yJIbTaTICOBMECTHONPAOOTHI;

OLIEHUBAaTh KauyeCTBO CBOEr0 BKJA/Ja M KaXIOr0 y4YyaCTHHKAa KOMaH/Abl B OOHIMH pe3ysbTar
10pa3pabOTaHHBIMKPUTEPUSIM;

IpeIaraTbHOBBICTIPOCKTHI,OIICHUBATH U IEUCTIO3UITUMTHOBU3HBL, OPUTUHAIBHOCTH, IIPAKTHIECKOM3
HA4YUMOCTH;

OCYIIECTBIISITh  TIO3UTUBHOE  CTPATETHUECKOE IOBEIEHHE B  PAa3IMYHBIX  CUTYaIHsX,
IPOSBISITBTBOPYECTBOM BOOOpAKEHUE, OBIThUHULIMATUBHBIM.

OBH&[LGHH@VHI/IBCDC&J'II)HI)IMI/IDGFVJISITI/IBHI)IMI/IIIGﬁCTBHSIMI/IZ

1) camoopeanuzayus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBIABJICHUS NPOOJIEM U UX PELIECHUS B )KM3HEHHBIX
Ny4eOHBIX CUTYyalLUsX;

BbIOMPATbHAOCHOBEOHOIOIMUECKUX3HAHUHIIEJIEBBICICMBICIIOBBICYCTAHOBKUBCBOUX IEUCTBUSAX U
IIOCTYIKAX 110 OTHOILEHUIO K JKUBOH IIPUPOJE, CBOEMY 3I0POBBIO U 310POBBIOOKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh  [103HABATEIbHYIO JIESITEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTbU (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTElIbHON JEATEIBHOCTH U
KU3HECHHBIXCUTYALMSIX;

CaMOCTOSITENIbHOCOCTABIIAThIIAHPEIICHUAPOOIEMBICYUETOMUMEIOIUX CAPECYPCOB,COOCTBEHHBI
X BO3MOXHOCTEN U MPEANIOYTECHNN;

JlaBaTbOLIEHKYHOBBIM CUTYALIUsIM;

pacuMpATHPaMKHy4eOHOTONPeAMETAaHAOCHOBEIMYHBIX MTPEOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a

pellIeHNe;0lIeHUBAThIIPUOOPETEHHBIHN OIBIT;

c1oco6cTBOBaTH()OPMHUPOBAHUIOUTIPOSBICHUIOIIMPOKONIPYTUIIMMBPA3HBIX00IaCTAX3HAHUH,TIOC
TOSIHHOIOBBIIIIAThCBOI0Opa30BaTeIbHBIINM KyJIbTYPHBIHYPOBEHb;

2) CaMOKOHMPOID:
JIaBaThOIEHKYHOBBIMCHTYAIHSIM,BHOCHTEKOPPEKTUBBIBICSATEILHOCTD,0I[EHHBATHCOOTBETCTBHEPE
3yJBTATOB LEIISIM;
BJIa/ICThHABBIKAMHUIIO3HABATEILHOMPE(DIEKCHMKaKOCO3HAHUICOBEPIIAEMBIX IEHCTBUIUMBICTHTEN
BHBIX  MIPOILECCOB, WX  PE3yJAbTaTOB ¥  OCHOBAHHIA;  HCIOIb30BaTh  MPUEMBI
pedIIeKCHUIISIONIEHKH CUTYAIInH, BEIOOPaBEPHOTOPEIIICHUS;

yMETh OIEHHWBATh PHCKH ¥ CBOEBPEMEHHO TIPHHUMATh pEIICHUs [0 WX
CHIKEHHIO; IPHHAMATHMOTHBBIHAPTYMEHTHIIPYTHXTPUAHATN3EPE3YIIbTATOBICATENb

HOCTH;

3) npunsmueceb6suUOpyeux.
PUHUMATHCEOS, TOHUMAsICBONHEI0CTATKUHUOCTONHCTBA;



NpUHUMATh MOTHUBBI UM apryMEHThl JIPyTUX TpU aHaIU3€ PE3yJbTaTOB
JeSTeIbHOCTH;IPU3HABATH CBOEMPABO U MPABOAPYTUXHAOIIHOKH;
Pa3BUBATHCIIOCOOHOCTHIIOHUMATHMUPCIIO3UIIUUAPYTOTOUETIOBEKA.

INPEIMETHBIEPE3YJ/IbTATBIHABA3OBOMYPOBHE

[IpenmeTHbIepe3yIbTaTEIOCBOCHUSTPOrpaMMbICOOI00M0I0rnMHA0a30BOMYPOBHEBKIIOYAIOT
cneuuduyeckne i yyeOHoro rmpenmera «buonorus» HaydHble 3HAHUS, YMEHHA
UCII0COOBIACHCTBUMIIOOCBOCHU IO, HHTEPIIPETALIMUUTIPEOOPA30BAHUIO3HAHU I, BUABLACSTETLHOCTH
[0  IIOJIyYEHUIO  HOBOI'O  3HAaHMA M  IPUMEHEHHUIO  3HAHUH B pa3iIM4YHBIX
y4eOHBIXCUTYAIUSX,aTaKKEBPEAIbHBIX)KU3HEHHBIX CUTYaIUSX,CBSI3aHHBIX cOMOIorHeil. Buporpa
MMeTIpeIMETHBIEPE3YJIbTAaThIIPEACTABICHBI TOT0/1aM 00y4YeHUsI.

10xaacc

[IpenMeTHBIEPE3YNbTATHIOCBOCHHS YueOHOTOnpeaMeTa«broIorus» 10 KHBIOTPAXKATh:

1) chopMHPOBaHHOCTE3HAHUHOMECTEUPOTHONOTIOTHUBCUCTEMEHAYYHOTO3HAHUACCTECTBEHHBI
X Hayk, B (OpMHpOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MHUpPAa WHAYYHOTO
MHUPOBO33pEHHUS; O  BKIaJ€  POCCHUCKUX U  3apyOeKHBIX  y4EHBIX-OMOJIOTOB B
pa3BUTHEOMOJIOTHH; ) YHKIIMOHATLHOUTPAMOTHOCTHYEIIOBEKA I PEIICHUS AKU3HCHHBIX 33]1a4; 6103
HAHUU3AKOHOBNPUPOObIUDEULEHUUNDOONEeMPAYUOHATbHOONPUPOOONOIb308AHUSL; 08KIADEPOCCULL
CKUXU 3apYOeNHCHBIXYYEHBIXBPA3BUMUEOUOI02UU,

2) yMEHHE pacKpbIBaTh COJCPKAHHE OHOJIOTHYECKUX TEPMHUHOB W IOHSATHIA: JKH3Hb,
KJIETKa,0praHu3M;MeTab0113M(0OMEHBEILIECTBUIIPEBPALLICHUEIHEPT UH ),TOME0CTa3(CaMOPET YIS
s1),ypOBHEBAsIOPTaHU3ALMSKUBBIX CHCTEM,CAMOBOCITPOU3BEICHUE(PENPOTYKITNS ), HACIEICTBEHH
OCTh,I3MEHUNBOCTb,POCTHPA3BUTHUE; 81A0CHUCCUCMEMOUOUON0ULECKUXIHANHUL, KOMOPASBKIIOUAE
m.ouonocuyeckuemeopuu(xremoynasmeopusnl. llleanna, M. Inetioena, P. Bupxosa,
xpomocomnas meopus_nHacreocmeennocmu 1. Mopeana); vuenus (H. M.Basunosa — o yenmpax
MH02000pA3USA_U_NPOUCXONHCOCHUS KYALMYPHLIX DACMEHUIL), 3AKOHbL(e0UH000pa3Us_NOmMoMKO8
nepeoco NOKOJEHUS, pacuenienus, YUCMOmbl 2amemn,
Hezasucumozonaciedosanusl . Menoensi; 2oMon02udecKUxXpsa0066HACACOCMEEHHOUUSMEHYUBOCIU
H. U Basunosa), npunyunsi(KOMNIEMeHmapHocmiL),

ONpPeEAATEIPAHULIBINXTPUMEHUMOCTUKKABBIMCUCTEMAM;

3) yMeHHEBIIaeThMETOAAMHUHAYYHOT OTIO3HAHUABONOJIOT MK : HAOJTF0 ICHUEHOTTCAHH €K MBBIX CUCT
eM, MIPOLIECCOB A SBJICHHI; OpraHu3alMsi U  IPOBEJCHHE OHOJIOTUYECKOr0
SKCTIEPUMEHTA, BBIJIBHSKCHUET UTTOTE3bI; BBISIBIICHUE3aBUCUMOCTUMEK YU CCIIETyeMbIMUBETMUUHA
MU,00BACHEHUETIONYYEHHBIXPE3YIbTATOB, MCIIOJIb30BAHHBIXHAYYHBIXTOHSA TUH, TEOPUITU3aKOHOB;

ymenue 0e11ambebl800bl Ha OCHOBAHUU NOAVYEHHbIX
PE3VILbMAMOE, /1A0EHUEOCHOSHBIMUMEMOOAMUHAYVYHOSONO3HAHUS, UCTIONb3YVEMbIX8OUON0SUYECKU
XUCCNEO0BAHUAXIHCUBLIXODLEKMOE (Onucanue, usmeperue, HabadeHue,3KCHepuUMenn);

4) yMmMeHWe BBIACTATH CYINICCTBEHHbIE TPH3HAKA BHPYCOB, KJIETOK TMPOKApHOT |
JYKapPHUOT;0THOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOECHHOCTH TPOIIECCOB: 0OMEHa
BEIIECTB UIPEBPAIICHUS YHEPTHH B KJIEeTKe, (OTOCHHTE3a, TIACTUYECKOT0 U YHEPreTHIEeCKOTro
00MeHa,XeMOCHUHTEe3a, MHUTO03a, MeH03a, OIUIOJJOTBOPEHHUS, PAa3MHOXKEHHMS, HHIAUBUIYaTLHOTO
pa3BUTHsOpTraHN3Ma (OHTOTEHE3); ABMOMPOPDHO20 U 2emepompodHo20 Mmunos numauus,
domocunmesa,eamemocenesa, smopuocenesa, noCmIMOPUOHAIbHO20PA3EUMUSL, 63AUMOOCUCTNEUSAS
CH08,2emepPo3UCa; UCKYCCMBEHHO20 0mbopa,

5) ymenue YCMAHABIUBAMbBE3AUMOCBA3U MeHcoy OP2AHOUOAMUKTIECIKU u ux
dyuKyUAMU,CMPOCHUEM KIEeMOK _DA3HbIX _MKAHeU U UX (QVHKYUIMU, MeHCOY OpP2aHaMUu U
cucmemami
0P2aAHOBYPACIEHULL HCUBOMHBIXUYETIOBEKAUUX D YVHKUUIMU; MEHCOVCUCIEMAMUOPSAHOSUUXDVHKY
UAMU,  MeXCOY  dmanamu____oOMeHa  8eulecms,  3manami__ KIemoyH020  YUkid U
HCUBHEHHBIXYUKIIOBOP2AHUIMOB, IMANAMUIMOPUOHAILHO20PA3BUMUSL, 2EHOMUNOMUPD EHOMUNOM,




Genomunomugaxmopamucpedvt obumanus;

6) yMeHuesbIABIAMbOMAUYUMENbHbIENPUSHAKUNICUBBIXCUCTIEM, BMOMYUCTEPACHICHULL, HCUBOMH
bIXU YeN08eKd,;

7) YMEeHueucnoib308amscoomeemcmsyiouueapeyMenmol, OUoI02U4ecKyIOmMePMUHOL0UIOUCH
MBOUKYONIAOOKA3AMENbCIMBAPOOCNBAOPAHUIMOBPASHBIXCUCEMAMUYECKUXSDYNN,

8)yMeHHE NPUMEHSTh MOJIYYCHHbIE 3HaHUS U1 OOBACHEHUS OMOJIOTHMYECKHUX IPOIECCOB
USABIICHUM, JUI1 TIPUHATUSA IPAKTHYECKUX PEIICHUM B IIOBCEAHEBHOM JKU3HM C LEIBIO
o0ecrneueHns10e30acHOCTUCBOET03/J0POBBIU3I0POBBIOKPYKAIOIIUXITIOACH,COOTIOICHUSTHOPMIP
aMOTHOTOIMOBEICHUSBOKP Y KAIOMIEHTPUPOTHOMCPEIC; TOHUMAHUEHEO0X O IMMOCTHUCTIONH30BAHU
s JOCTHKEHUI COBPEMEHHOI1 ouonoruu u OMOTEXHOJIOT Ui TUIS
PaIMOHATLHOTOTIPUPOIOIIOJIb30BAHNS,

9) yMeHHepenaThdIeMEHTAPHBICTCHETHYCCKHIE3a1aYMHAMOHO-UIUTHOPH THOSCKPEIIUBAHNE,
CIETUICHHOE  HACJICIOBAaHHME, COCTABISATh CXEMbl MOHOTHOPHIHOTO  CKpPEUIMBAHUSIIIS
npesicKa3aHus HaCJIeTOBaHU MIPU3HAKOB y  OpraHu3MOB; VMeHUue  peuiams
buonocuyeckue3ada U, 8bIABIAMbNPUYUHHO-
Ce0CMBEHHBLECBAZUMEHCOVUCCNCOYEMBIMUOUOIOSUYECKUMUNDOUECCAMUL
ABNEHUAMU, 0eNIAMbEbIE0ObIU NPOLHO3bIHA OCHOBAHUUNOLYYEHHbIXPE3VIbIMAMO8;

10) yMmeHue BBINOJHATH JaOOpaTOPHBIE M MNPAKTHYECKHE PabOThI, COOJIOIATh IpaBHIA
npupadboTecydyeOHBIMU JIA00PATOPHBIMOOOPYIOBAHHEM;

11) yMEHHEKPUTHUYCCKHOIICHUBATLHHHTEPIPETHPOBATHUH(POPMAITHIOONOTIOTHIECKOT0COICPIK
AHWS, BKITFOYAOIYIOTICEBI0HAYYHBIC3HAHUSIN3PATHIHBIX UCTOUYHIKOB(CMU  Hay1HO -
MOMYJISIPHBIEMATEPHAIIbI ) ;3 THYECKUEACTIEKTHICOBPEMEHHBIXUCCIIEI0OBAaHUITBOMOIOT M, METUITIHE,
OMOTEXHOJIOTHI;YMEHUEBLLOBULATNbUNOMESbL, NPOBEPAMbUXIKCHEPUMEHMATILHBIMUCDEOCIBAMU,
dopmynupyayenbuccied08anus, AHAIUUPOBAMbNOLYYEeHHblEPE3VIbMAmbl U 0ellanb 8b1800bl;

12) ymeHHec031aBaThCOOCTBEHHBICTTUCHMEHHBICHYCTHBIECOOOIICHHUS,0000111a1010I0rHYECK
yIOUH(GOPMaIUIOU3HECKOIbKUXUCTOYHIUKOB,TPAMOTHOHCIIONb30BATHIIOHATUIHBIAAIITIAPAT
OMOJIOTHH.

13) ymenueyuacmeosamveyuedHo-ucciedo8amenbckoupabomenoouoLo2uu, 3K0102UnY
Meouyune,  npoeoouMoll _Ha _ Oaze  WKOAbHLIX _ HAVYHGLIX __oOwecms, U nyOIuyHo
npeoCmasIimbnONYYEHHbLEPE3)IbMAmbl HA VYeHUYECKUXKOHPEPeHYUSX,

14) ymenueoyenusamvdmuyueckueacnekmolcoO8PeMeHHbIXUCCAEO08AHUNBOONACMUOUOIO2ULU
MeOUYUHBL(KIOHUPOBAHUE, UCKYCCMBEHHOEONI000MBOPEHUC, HANDABNCHHOCUSMEHEHUC2EHOMAUCO
30AHUEMPAHCSEHHBIXOPSAHUSMOE),

15)  ymenueocywecmensimboco3HanHbLUEbLO0POYOVUEUNPODECCUOHATbHOUICAMEbHOCINUE
0b1acmMuUOUON02ULU, MEOUUUHBL, OUOMEXHON02UU, BeMEPUHADUL, CEJIbCKO20XO03AUCNEA, NULLEEOUNDO
MbLULIEHHOCIU, V2IIYONIAMbRO3HABAMEIbHLIUUHMEDEC, HANPAGICHHBLUHA0CO3ZHARHLIUELLOOPCOOME
emcmeyroueunpo@eccuuu NPOOONANCCHUCOUONO2UYECKO2000DAZ08AHUAS
VUPEHCOCHUAXCPEOHe20NPOPECCUOHANbHO20U bLCULE200DPA30B8AHIUS.

11 xaacce

[IpeameTHBIe pe3yabTaThl OCBOEHUS Y4eOHOTO TpeaMeTa «bHomorusy JOMKHBI OTpaXkaTh:

1)chopMUpPOBAaHHOCTh 3HAHUN O MeCTe M pOJIU OHOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOM KAapTHUHBI MHpa H
HAyYHOTO MHPOBO33PEHHsI; O BKIAJEC POCCUUCKUX W 3apyOeKHBIX YUEHBIX-OMOIOTOB B pPa3BUTHE
Oounosorun; PyHKIIMOHATHHOU IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX 3a/1a4;

2) yMeHHE pacKpbhIBaTh COJIEpKaHHWE OMOJIOTHYECKMX TEPMUHOB U TIOHSATHMN: BUJ, MOMYJISAINS,
reHO(OHI, IBOIOIHUSA, JBMKYIINE CUIBI ((DaKTOPBI) SBOJIOIHH, MPUCITOCOOJIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, YKOJIOTUYECKHE (DAKTOPBI, IKOCHCTEMA, TPOYIIEHThI, KOHCYMEHTHI, PeyLICHTHI,
LTI TATAHUSI, SKOJIOTUYECKast MIpaMuia, OMoreorieHo3, onocdepa;

3) BIIaJcHUE CUCTEMOW OMOJIOTMYCCKHMX 3HAHHWM, KOTOpas BKJIIOYACT: OCHOBOIIOQJIATAOIIUE
OMOJIOTUYECKHE TEPMUHLI M MOHATHSA (CKU3HBL, KJIETKA, OpPraHm3M, MeTaboJIM3M, IOMEOCTas,
CaMOPEryIsIus, CAMOBOCIPOU3BEACHNE, HACICACTBEHHOCTh, N3MECHUYMBOCTh, POCT M Pa3BHUTHUE);
omonoruyeckne teopuM (knerouHas Teopus T. Illsamma, M. Illnekigena, P. Bwupxosa;




XPOMOCOMHas TeopHs HaciaeacTBeHHocTH T. Moprana); yuenus (H. 1. BaBunoBa — o IeHTpax
MHOTroo0pa3usi M IPOUCXOKIECHUS KYIbTYPHBIX PACTEHHI1); 3aKOHBI (€IMHOO0Opa3usl MOTOMKOB
IIEPBOI0 MOKOJICHHUS, PACIIECIJICHNS, YUCTOTHI raMeT, HE3aBUCHUMOT0 HacienoBanus I'. Mennens;
TOMOJIOTUYECKHUX PSAAOB B HaclaeACTBEHHON wm3MmeHnumBoctd H.JM. BaBuiosa); HOPHUHIIMIIE
(KOMILJIEMEHTAPHOCTH );

4) ymeHue wu3Naratb Ouosiorudyeckue Teopuu (dBotouuMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKash TEOPHsI SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxonactsa K. M.
bapa, yepenoBaHus ryaBHbIX HampasieHuil u myred somtonuu A. H. Ceseprosa, yueHus o
ouocdepe B. U. Bepranckoro), onpeaensTb rpaHUIbI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

5)yMeHue BIaeTh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U OMMCAHUE JKUBBIX
CHUCTEM, TIPOIICCCOB M SIBJICHUH; OpraHu3alys M IPOBEICHUE OMOJOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUETHITOTE3bl; BBISIBIICHHE 3aBUCHMOCTH MEX]y UCCIEAYEMbIMU BETMYUHAMHE, OOBSICHEHUE
MTOJIYYEHHBIX Pe3YyJIbTaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX TIOHATHN, TEOPUN M 3aKOHOB; YMEHHUE JIeaTh
BBIBOJIbI HA OCHOBAHUH TOJIYYE€HHBIX PE3yJIbTaTOB;

6) YMEHHEBBIICIATh CYIIECTBEHHBIC MPHU3HAKU CTPOCHHUS OHMOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIAH, TPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOT€OIIEHO30B M SKOCUCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACJICICTBEHHOM HM3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCUCTBHS IKOJOTUYCCKUX (PaKTOPOB HA OpPraHU3MEI, IIEpeHOCa
BEILIECTB M TIOTOKA DHEPTUU B 3KOCHCTEMaX, aHTPOIOTCHHBIX M3MEHCHHMH B DKOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTCOXMMHUYECCKUX IMKIOB B OMocdepe; YMEHUE BBUICIATh
CYIIIECTBEHHBIE  MPU3HAKH: BHUPYCOB, KIETOK IPOKAPHOT M DYKAPHMOT, OJHOKIECTOYHBIX
M MHOTOKJICTOYHBLIX OpraHM3MOB, B TOM 4YHCIE OaKkTepui, TrpubOOB, PpPACTEHMH, KMBOTHBIX
M Y€JIOBEKA, CTPOEHMS OPIraHOB M CUCTEM OPraHOB PACTEHHM, >KMBOTHBIX, YEIOBEKA, IIPOIIECCOB
JKU3HCACATCILHOCTH,  IPOTCKAIONIMX B OPraHM3Max  PACTCHUM, JKMBOTHBIX M YEJIOBEKA;
OMOJOIrMYECKUX IMPOLIECCOB: OOMeHa BelllecTB (META00IM3M), IIPEBPAICHHUST SHEPIUH, OPOKEHHUS,
aBTOTPO(MHOr0 U IreTepOTPpO(HOro TUIIOB HUTAaHMs, (DOTOCHHTE3a U XEMOCHHTE3a, MUT03a, MEi03a,
raMeToreHesa, SMOpHoOreHesa, NOCTIMOPUOHAIBLHOIO PAa3BUTHUA, PA3MHOKEHHUS, MHINBUIYAILHOIO
pa3BUTHS opranu3Ma (OHTOreHe3a), B3aUMOACHCTBYS T€HOB, T'eTePO3nca; HCKYCCTBEHHOI0 0TOOpA;

7) yMeHHE TPHUMEHSTHIIONYYCHHbIE 3HAHUS sl OOBSCHEHUS OHOJOTMYECKHX IPOIECCOB U
SIBJICHUH, JJIA TPUHITHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM KM3HH C LIETIbI0O 00eCreueHus
0€30MacHOCTH CBOETO 370POBbs U 3/I0POBbs OKPYKAIOIIUX JIIO/IeH, COOTIOCHHSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH MPUPOTHON cpene; MOHMMaHUE HEOOXOJIMMOCTHU HCIOIh30BaHUS
JOCTUKEHHUH COBPEMEHHOM OMOJIOTUH IS PAIllHOHATBHOTO TPUPOIOTIOIB30BAHUS;

8) yMeHME YCTaHaBIMBATh B3aWMOCBSI3H MEXKJY OPraHOWJAMHM KIETKH M UX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HBIX TKaHEH M MX (YHKIMAMH, MEXKAY OpraHaMH M CUCTEMaMM OpPraHoB
Y pACTEHUM, JKMBOTHBIX M YEJIOBEKA W MX (DYHKIMAMHU, MEXIY CHCTEMaMHM OpPraHoB U HX
(OYHKIMAMHU, MEXIY dTallaMid 0OMeEHA BEIIECTB; dTalaMM KJIETOYHOI'O IHMKJIA M )KM3HEHHBIX ITUKIOB
OpPraHM3MOB; JTallaMH _SMOPHUOHAJIBLHOIO Pa3BUTHUS, TE€HOTUIOM MU (DEHOTHUIIOM, (HhEHOTHIIOM
H (aKToOpaMH cpeabl OOUTAHUA;

9) YMEHHE BBIABIATH OTIHMYUTEILHEIC IPHU3HAKHM JKUBBIX CHCTEM, B TOM YHCIIE PACTCHMIH,
JKHBOTHBIX M YEIOBEKA;

10) yMeHHE HMCIIOJb30BATh COOTBETCTBYIOIIME apPryMEHTLI, OMOIOTMYECKYIO TEPMHHOJIOTHIO
M CHUMBOJIMKY JUIS JIOKA3aTeJILCTBA POJICTBA OPTaHM3MOB PAa3HBLIX CUCTEMAaTHUSCKUX TPV,

11) ymMeHne pemars OMOJOTHYECKHE 33a4M; BBLIABISTh OPUYNHHO-CIEACTBEHHBIE CBI3U MEXKIY
HCCIENYEMBIMU _OMOJIOTMUECKMMHU _IIPOIIECCAMU U SIBJICHUAMM; J€JaTh BBIBOJBI M IPOTHO3EI
Ha OCHOBAHUHM IOJYYECHHEIX PE3VIbTATOB;

12)ymenue pemiath JJIEMEHTapHbIE OHOJOTHYECKHE 3aJaud, COCTaBIATH CXEMBI IEepeHoca
BELIECTB U SHEPTUU B dKOcHcTeMax (L[eMH MUTaHUs);

13) yMeHue BBIMONHATH JIA0OpaTOpHBIE W TpaKTHUeCKue paboThl, COOMIOAATHIIpABMIA TPHU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

14)yMeHue KpPUTHUYECKH OIEHUBATh M HMHTEPIPETUPOBATh HHGMOPMAIMIO OHOJOTHYECKOTO
coJiepKaHusl, BKIIFOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS M3 pa3auvHbIX ucTtouHukoB (CMU, nayuno-
MOMYJSIPHBIE ~ MaTepHalibl);  paccMaTpuBaTh  TJI0OaTbHBIE  DKOJOTMYECKHE  MPOOJIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

15)ymenue co3nmaBaTh COOCTBEHHBIE MHUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATUHHBIN




amnmapat OWOJIOTHH;

16) YMCHHUC BbIJIBUT'dATh THUIIOTC3bI, IIPOBECPATH HX JSBKCICPUMCHTAJBHBIMHU CpPCACTBAMM,
hopMyIHPYS HENh UCCASI0BAHNS, aHATU3HPOBATE ITOJYYEHHBIE PE3YILTATEI U AEIaTh BHIBOJIBI;

17) yMeHHE y4acTBOBAaTb B YUEOHO-HCCIEAOBATEALCKON paboTe 1O OHOJIOTMH, JKOJOTHH
M MEIMIMHE, IPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M YOIHMYHO IPEICTABIATH
ITOJYUYCHHBIC PE3VJIBTAThI HA YUCHHUYCCKHUX KOHd)eDeHL[I/ISIX;

18) yMeHHE OLIEHMBATh dTUYECKHE aCIEKThI COBPEMEHHBIX MCCIIENOBAHUNA B 007aCTH OMOJOIHU
Y MEIMIUHEI (KJIOHMPOBAHUE, HCKYCCTBEHHOE OILIOJOTBOPEHKE, HAIIPABJICHHOE U3MEHEHHE TeHOMA
M CO3JIaHHE TPAHCIE€HHBIX OPraHU3MOB);

19) YMCHHUC OCYIIICCTBIIATH OCOSHaHHBII;'I BLI6OD 6VI[VH_[CI>'I HDO(i)eCCHOHaHbHOfI JCATCIBbHOCTHU
B 00acTH _OMOJOIHMM, MEIULMHBI, OHOTEXHOJIOIHMU, BETEPUHAPHMHU, CEJIHCKOI'0 XO3SMCTBA,
HHIHCBOﬁ IITPOMBIIIIJICHHOCTH ; VFJIVGJ'ISITB HO3HaBaTeJ’IbHLII71 HHTCPEC, HaHDaBHeHHLIfI Ha
OCO3HAaHHBIA  BBIOOD COOTBETCTBYIOWIEH 1IpodecCHM UM IMPOJOHKEHHE  OMOJIOTMYECKOrO
00pa30BaHUs B YUPEKIEHUAX CPEAHETO IIPOhECCHOHAIBLHOI0 M BEICIIEr0 00pa3oBaHus.




COJAEP) KAHUEYYEBHOI' OIIPEIMETA «BHOJIOT US1»

10KJIACC

ba3oBblilypoBeHb

Yriy01eHHbITypOBeHb

10 xiaacc. 1 4 B Hexenro, Bcero 34 4, u3 HUX 1 4 —
pe3epBHOEBpeMA

10xaacce.102 vy,u3nux 14 —pe3epBHOEBpeMst

Temal.buosiorusikakHayka

buonoruskakaayka.CBsi35010I0THUCOOIICCTBEHHBIMH, TEX HIY
€CKUMHMUIPYTUMHECTECTBEHHBIMUHAYKaMH, pusocopuei,
ATUKOM, 3cTeTuKON U npaBoM. Ponbs Guonoruu BpopmMupoBaHUU
COBPEMEHHOU Hay4YHOU KapTHHBI MUpa.
CucreMabHOI0rMYECKUXHAYK.

MeTo1bIN03HAHUSKUBOUTPUPOIbI(HAOII0IEHIE, OKCTIEPUMEHT,
OIHCaHNE,N3MEPEHNE, KITACCU(PUKALINS,MOIETUPOBAHUE,CTATUCTH
yeckas 00paboTKaJaHHbIX).

JdemoncTpanum:

Ilopmpemwr: Y. [lapsun, I'. Mennens, H.K.

Konbuos,/[x.Yorcon n ®@.Kpuk.

Tabnuyviucxemwl: «MeTOABITO3HAHUSKUBOUIIPUPOIBIY.

JlabopaTopHblennpakTuyeckuepadoThbl:

IpakmuuecxasapabomalNe . «crionb30BaHUEPA3TAYHBIXMETO/]
OBIPUHU3YYEHUNOHOIOTHIECKUXOOBEKTOBY.

Temal.buosiorusikakHayka
CoBpeMeHHasI0n0IoTHs
KOMIUIEKCHasiHayKa. Kpamkasaucmopuspazeumusaouono2uu. buonornueckueHayx

U U3y4aeMbIeMMUIIPOOTIeMbl. DyHOAMEHMANbHbIe, NPUKIAOHbIE  UNOUCKOBbLLE
HAayuuble Ucciedo8anus80Uon02UU.
3HaueHNeOnOIOTNUB (bopMUPOBaHUMCOBPEMEHHOM €CTECTBEHHO-

HayYHOWKapTUHBIMUDPA.l[pogeccuu, cesazanHblecOuorocuell. SHaYeHuUeOUONI02UUE
NPAKMU4eCcKolu0esmelbHOCMU4e108eKaA . MeOUUUHE,CeTIbCKOM
Xo351icmee, NPOMbLULLEHHOCIU, OXPAHENPUPOObL.

JdemMoHcTpanuu

Hoptpeter: Apuctorens, Teodppact, K. Jluaneit, K. b.Jlamapk, Y. [lapsun, Y .I'aps
e, I'. Mennens, B. 1. Bepunanckuii, 1. II. IlaBnos, 1. . Meunukos, H.
N.Basunos,H.B.Tumodees-Pecosckuit, [Ix. Y orcon,®.Kpuk, [[.K.benses.

Tabauneu cxeMBbI: «CBSI350HO0JIOTMUC
JIpyruMuHayKaMmu», «<CucTeMaOuoI0THIECKUXHAYK).

Tema2./KuBblecHCTEeMbINMXOPTAHU3 AU
Kupbie cuctembl (OMOCHCTEMBI) Kak MPEIMET
M3Y4EHUSONOJIOTHH. Otnuune
CUCTEM  OT HEOPraHU4eCKOU

KHNBBIX

Tema2./KuBblecucTeMbIUNXHU3Y4YEHH €

JKuBbiecucTeMpIKakpe AMETH3YICHUIOM0TOTHHI. CBOHCTBaKUBBIXCUCTEM:
€IMHCTBOXMMHYECKOT0COCTaBa, AMCKPETHOCTHUIIEIOCTHOCTb,CIIOKHOCTHH
YHOopsAAOUCHHOCTDb CTPYKTYPHI, OTKPBITOCTD, caMOOpraHu3anus,




MIPUPOJIBI.
CaoiicTBabnocucTeMUNXpazHooopasue. Y poBHUOPraHU3auuuo
HOCHUCTEM:MOJIEKYJIIPHBINA, KJIETOYHBIN, TKAHEBBIN,0praHU3MEHHBI
W, IOMYJISIIIUOHHO-
BUJIOBO,9KOCUCTEMHBI(OMOTre0eHOTHIECKHIA ),0M0C e PHBIN.
JeMoHcTpanum:
Tabauyviucxemsi: «OCHOBHBICTTPUIHAKMKUZHN», « Y POBHUOPTaH
M3aLUUKUBON IIPUPOIBD».
Obopyodosarnue:monenpmonexkynslJJHK.

CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, I3MEHUYNBOCTh,POCTUPA3BHUTHE.

YPpOBHUOPraHU3aAUUKUBBIXCUCTEM: MOJICK YIS PHBIN, KJIETOYHBIN, TKAHEBBIHN, 0P
TraHU3MEHHBIN, IO YJISIIIMOHHO-
BHJIOBOM,9KOCUCTEMHBII(OMOTreoneHOTHYeCKUi ),0nocdepubii. [ Iporeccol,mpouc
XOZSIINEB KUBbIXcUCTeMaX. OCHOBHBIE NMPHU3HAKHU XUBOTO. JKM3Hb Kak dopma
cylecTBoBaHusIMaTepuu. Hayku, u3y4aronne;KuBbIeCHCTEMbIHAPA3HBIX YPOBHSIX
OpraHu3aIug.

Uszyuenuexcusvixcucmem. Memoowiouonozuueckotinayku. Habnwoodenue, uzmepe
HUe,dKCnepumMenm, cucmemamuzayus, memaananius.llonamueozasucumouune3as
ucumouinepementou.llnanuposanuesxcnepumenma.llocmanoska _u  nposepka
eunomes. Hynesas eunomesa. Ilonamue ebibopku u eédocmoseprnocme. Pazopoc
8 buonocuueckux OAaHHbIX. Quenka
00CMOBEPHOCMUNONYYEHHBIXPE3YIbMAmMO8. I IPUYUHBIUCKANCEHUAPE3YTbMAN 08D
kcnepumenma.llonsamuecmamucmuiecko2o mecma.

Tabauieiu
cxeMbl: «OCHOBHBICIPU3HAKIKU3HIY, «bronornueckuecucreMo», «CBONCTBAXKU
BOMIMaTepun»,«Y pOBHUOPTaHU3ALU>KUBOHIIPUPOIBI»,«CTPOEHHE  KUBOTHOM
KIETKN»,«TKaH! >KUBOTHBIX»,«CHCTEMBIOPIAaHOB YEJIOBEUYECKOT0 OpraHu3May,
«buoreonenos3y, «buocdepa», «MeToaBIN3YICHUKUBOUTTPUPOIBD.

OGopynoBanue:  jgabopaTopHoe  oOopynOBaHHME IS
HaOJIr0IeHN 1, I3MEePEHNUI, DKCTIEPIMEHTOB.

JlabopaTopHbIeMIIPAKTHYECKHEPa0OThI

[Ipaktudeckaspadora«licronbp30BaHHEePA3TNIHBIXMETOIOBIIPHA3YICHU KB
BIXCHCTEM.

IIPOBCACHUA

Tema3. XuMn4ecKniCOCTABUCTPOCHUECKJICTKH

XUMHUYECKUN COCTAB KJIETKU. XHUMUYECKHE AJIEMEHTHI: MaKpO-
3JI€MEHTBL, MUKPO3JIEMEHThI. BotanMuHepanbHbIeBEIECTBA.

OYHKIIUUBOJBI U MUHEPATHHBIX BEIIECTB B KIIETKE.
[MoxnepxanneocMoTHYECKOrO0ATaH .

benku.CoctaBuctpoeHne6enkoB. AMUHOKHACIOTHI—MOHOMEPHI
OEIKOB. Heszamenumeie u 3aMEHUMBIE
AMUHOKHCIIOTBI. AMHHOKHCJIOTHBICOCTAB. Y pPOBHUCTPYKTYPHIOEI
KOBOM

buojgorusikjaerku

KneTtka — cTpykTypHO-(DyHKIIMOHAIbHAS €AMHUIIA KHBOTO.
HUcmopusomxpwimus xknemku. Pabomur P. I'yka, A. Jleseneyka. Knemounas
meopus (T.Illeann, M. Llnenden, P. Bupxos).OCHOBHEIE TTOJOKEHUS
COBPEMEHHONKIIETOYHONTEOPHH.

MemodbimoneKyAAPHOUUKIEMOYHOUOUOLO UL MUKDOCKONUSL,XPOMAMO2PAPUs
LONIEKMPOPOpe3, MemoOMeyeHbIXamomos,ouddepenyuaivroeyenmpu@dysuposan
ue,Kyibmusuposanuexiemok. UzyuenuepukcuposanHblXKiemok. JeKmpOHHAsIM
uxkpockonus. Kongokanvnas




MOJIEKYJIbI (nepBuuHas, BTOpHYHAs, TpEeTU4Has U
YEeTBEPTUUHAACTPYKTYpa). XUMHUYECKHEeCBOICTBaOeNKOB. buonoru
YeCKUEe(PYHKITUUOETKOB.

DepMEHTBI—

Ouosiornyeckuekarannzaropsl. CtpoeHrepepMeHTa: ak THBHBINLICH
Tp,cyocTpaTHascnenuduaHocts. Kodpepmenter. Butamunbl. Oty
usi(hepMEHTOBOTHEOPTaHNYECKUXKATAIN3aTOPOB.

VYrneBop: MOHOCAXapH/Ibl (rimroko3a, pubo3a U
Ae30KcHpr003a),Trcaxapuibl(caxapo3a,iakTo3a)uIorncaxapu s (
KpaxXMaJI, IITUKOT €H, IeJTI0103a). bronornueckne p yHKIunyriieBo
OB.

Jlunuasl: Tpuraunepuasl,pocoaunuasl,crepouasl.l uapoduis
HO-THIpOodoOHBIeCBOKCTBA. bBronornyecknepyHKIIMM ~ JIMITU/IOB.
CpaBHeHHEe YIaeBOJOB, OEIKOB M JIMIHIOBKAKHCTOUYHUKOB

SHEPTHH.
Hyxneunossiexucnorsl: JJHKuPHK. Hykineotnibl—MoHOMEpBI
HYKJIEMHOBBIX KHCJIOT. CrpoeHnue u byHKIIUN

JHK.CrpoenunenpynkuunPHK.BuasiPHK. AT®:crpoennendynk
U,

Huronorns — Hayka o kinerke. KilerouHas Tteopuss —
MIPUMEPB3aNMOICHCTBUS Hlel U (PaKTOB B HAYYHOM TO3HAHHH.
MeToIbIn3y4eHUSKIETKH.

KrnerkakaknenoctHaspkuBascucreMa. O0muenpu3HaKuKIETOK:
3aMKHYTast HapyKHast MeMOpaHa, MOJIEKYJIbI JHK
KaKreHeTH4YecKuianmapar,cuicTeMacuHTe3a0enka.

Tumbl KIETOK: JYKapUOTHYECKass U
npokapuoTuyeckas.Oco0eHHOCTUCTPOCHUSTTPOKAPUOT
nueckorkieTku. Knerounascrenka OakTepuid. Crpoenne
3YKApPUOTUYECKON

KJIETKU.OCHOBHBICOTINYUSA PACTUTEIIBHON, dKUBOTHOMUT
puOHOMKIETKH. [I0BEpXHOCTHBIECTPYKTYPBIKIETOK—

KJIETOYHAsICTeHKA, IITMKOKaNUKC, ux G ynkuu.I Inazmarnyeckasme

MOpaHa,e€CBONCTBA u ¢ynkuuu. Iluromnmaszma
n eé

MuKDOCKOI’luﬂ.BMI’I’ZCUZbHO@(I’lDMOfCM&’HeHHOQ)U3V'{€HM€KJZ€mOK.

JdemoHcTpauuu
Loptperer: P. Tyk, A. JleBenryk, T. IlIBann, M.

[nennen,P.Bupxos, K. M.bap.

Tabauipincxembpr: «CBETOBOMMUKPOCKOID, «DJIEKTPOHHBIHMUKPOCKOID,
«HcTopusipa3zBUTHUIMETOT0BMUKPOCKOTTUN Y.

O00pYI0BaHKE: CBETOBOMMUKPOCKOIT; MUKPOIPENapaThIpacTUTENbHBIX, dKUBOTH
BIXUOAKTEPUATTbHBIXKJIETOK.

JlaGopaTopHbIeNNPAKTHYECKUEPAOOTHI

[IpakTuueckaspabdora«l3yueHneMeTo10BKICTOYHOROHOIOTHI(XpoMaTorpad
us,aiekrpodopes, audpepennnanpaoeneHTpudyrupoanue, [1L[P)».

XHMHYeCKAIOPTraHU3aAUUAKIIETKH
XUMUYECKUNCOCTABKIIETKU. MaKpO-,MUKPO-H1 YIbTPAMUKPO3JIEMEHThL. Bonan eé
POJIb KaK paCTBOPUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHUH
KJIETKU, TETIOPETryIsui. MuHepalibHbIe BEIECTBA KIETKH, UX OHnoJIornyecKas
poIb.Posib KAMUOHOB8U AHUOHOBBKIEHIKE.
Opranuyeckue BellecTBa KJIETKU. buosornyeckue noiarumepsl.
benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpbI O€TKOBOMA
Mosiekynbl.llepBuunas cTpykTypa Oenka, nentuHas cBsizb. Bropuunas,
TpeTUYHAas,9eTBePTHYUHAs CTPYKTYypHI. JleHarypanus. CBolicTBa 6EIKOB.
Knaccugurayuabenrxos. buonornuecknepyHKIunoenkoB./Ipuonbsi.
YrneBoasl. MoHOCaxapHibl, TUCAXaPHUIbI, OJTUTOCAXAPUIBI U
nosincaxapuabl. O0IUHIIIaHCTPOSHUS U (PUZUKO-
XMMHUYECKHECBONCTBAYTJIEBOJIOB.
buonoruueckneyHKIUNYTIEBOIOB.
Jlunuasl. I'uapopunsHo-ruapodoOHbIe cBolicTBa. Knaccudukanus
munuaoB. Tpurnuuepuas,pochonunu b, BOCKU,cTeporabl. buonornyeckue yHKIy
unuioB. Obwue ceolicmsea buor02UYecKux Memopan —
meKy4ecmy, CHOCOOHOCMbKCAMO3AMbIKAHUIO, NOJIYNPDOHUYAEMOCHb.
Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenue HykienHOBBIX
kucioT.Hykneorunasr. [ IpuamunkommnementapHoctu. [ IpaBmnoYapradda.Ctpyk
typa/IHK — nBoiinas cnmpans. MecToHaxox1eHle U OUOJIOTHYECKHe
¢byaxkunn/IHK. Buner PHK. @ yaknumnPHKBrIeTKE.




opranouabl. OTHOMEMOpaHHBICOPTraHOUABIKICTKH: DI 1C
,armaparl oybKu,




J130COoMBI. I 10J1yaBTOHOMHBICOPTaHOUIBIKJIETKH : MUTOXOHIPU U, IT
sactuabl I Iponcx oK AeHUEMUTOX OHIPUMHILIACTUA. BUibIacTu
.HememOpaHHBICOpTaHOMIBIKIICTKH : PHOOCOMBI, KJIICTOYHBIN

LIEHTD, LICHTPHUOIH, pecHUYKY, JKT'YTHUKH.
O YHKIMUOPTraHOUAOBKIIETKU. BritoueHusl.
SAnpo—

peryasTopHbliineHTprieTku. CTpoeHuesapa: iAepHaso00I0uKa,Ka
pHoILIa3Ma, XpOMAaTHUH, PBIIIKO. X POMOCOMBI.

TpaHcnOpTBEIIECTBBKIIETKE.

JeMoHCcTpanum:

Ilopmpemuwr: A. Jlesenryk, P. I'yk, T. llIBann, M. llneiinen,
P.Bupxos, k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankiuH,
K.M.bap.

Juazpammuor:«PactipeieneHuEXUMUYECKUXIIEMEHTOBBHEKUBO
i npupone», «PacmpeneneHue  XMMHUYECKHUX  JJIEMEHTOB
BJKABOUIIPUPOIEY.

Tabruyviucxemwr: «[lepuoanueckasTabInaXUMHUYECKUXIIIEME
HTOB,«CTpOEHHEMOJIEKYIBIBOBI», «brocuHTe30eKa,
«Ctpoenue Monekynsl Oenka», «CtpoeHue (epmeHTay,
«Hyxnennossiekucnotsl. JHK», «Ctpoennemonekyas AT Oy,
«CTpoeHNEIYKapHOTUIECKOUKIIETKI, «CTPOCHUEKUBOTHOMKIIET
Kn», «CTpOCHUEPACTUTEIBHONKIETKNY, KCTPOCHUENIPOKAPUOTHYE
CKONl KieTKn», «CTpoeHHE sapa KIETKNH»,

«YTIEeBOIBIY, «JIUTIHIEI».

Ob6opyoosaHue:CBETOBOUMUKPOCKOI,000py10BaHUEIATIPOBE
EHUSHAOII0IEHU I, U3MEPEHNH,IKCIIEPUMEHTOB; MUKPOIIpENapaThl
PacTUTENBHBIX, KHUBOTHBIX U OaKTEPUATbHBIXKIIETOK.

JlabopaTopHbleHnpakTHYeCKHEPadOThI:

Jlabopamopnaspabomalel. «3ydeHneKaTaIuTHIECKONAKTUBH
ocTU(EepMEHTOB(HATPUMEPEAMUIIA3BIMIINKATAIIA3bI ).

Jlabopamopnas pabomalNe 2.«3ydenne
KJIETOKPAaCTEHUMN,)KUBOTHBIX
NOAKTEPUIITOIMUKPOCKOIIOMHATOTOBBIX

CTPOCHUS

CrpoenneMonekynblAT®. MaxkpospeuueckuecsasuemonexyieATd.
BuonocuueckuepyrnkuuudTD. BoccmarnosiennblenepeHoc UKy, Uxcyukyuue
knemke. [pyeue nykneozuompugocgamol (HT®@). Cexsenuposanue

J[HK. MemoovieeHOMUKU, MPAHCKDUNIOMUKU, RDOMEOMUKU.

Cmpykmyphnas dbuono2us. buoxumuyeckue u buopusuueckue
UCCNIE008AHUACOCMABA U NPOCMPAHCIMEEHHOU CMPYKMYPbl OUOMONEKVIL.
Mooenuposanuecmpykmypvt u QyHKUULL OUOMONEKYIL U UX KOMNIEKCOS.
Komnvromepnoui ouzatinuopeanuyeckuil CUHme30uoMoaeKya U
UXHENDPUPOOHBIXAHANI0208.

JdeMoHcTpanumn

ILoptpetst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®.Comurep,C. IIpy3unep.

uarpammer: «PacnpeeicHHeXUMUIECKIX AJIEMEHTOBBHEKHMBOUIIPUPOICH,
«PacnpeneneHueXUMHUECKUXIIIEMEHTOBBKUBOUIIPUPOIELY.
Tabmunemcxemsl: «I leproanueckasTabIMIIaX IMHYECKUXIIIEMEHTOB,
«CTpoeHNEeMONEKYIBIBOIbI», «BelecTBaBcOCTaBEOPraHU3MOBY,
«Crpoenunemonekypioenkay, «CTpyKTypblOETKOBONMOIEKYIIbI,
«CTpoeHNEeMONIEKYIyTIeBOA0BY», «CTPOCHUEMONIEKYILTUTTUIOBY,
«HyxnennoBbiekucaoTe», «CtpoennemMonekyaslATd». O6opy

TOBaHHE: XUMUYECKASTIOCY1an000pyIOBAHHE.
Jlabdopamopusleunpakmuueckuepadomal:

1. Jlabopamopnaspaboma« Qbrapyorcenuebenkos
CNOMOUBIOKAYECINBEHHbIXDEeAKUUULY.

2. Jlabopamopnaspaboma«Ucciedo8anHueHyKi1euHo8bIXKUCION, 8blOCICHH
bIXU3 KIEMOKDAZIUYHBIXODSAHUSMOBY.

CrpoeHnenpyHKIMUKICTKH

TUNBIKIETOK: D yKapHOTUYECKAsU
(GyHKIIMOHAIbHBIEOOpA30BaHUS KIIETKH.

CrpoeHuenpokapruoTHIeCKOUKIETKH. Knemounasacmenkabaxmepusiuapxeu. Oc
0beHHoCmuUCcmpoeHus2emepompo@dHoOUUaAsMOmpoPHOUNPOKAPUOMUYECKUXKLEM
ox.Mecmouponvnpoxapuome 6uoyeHo3ax.

Crtpoenne u (PyHKIIMOHUPOBAHUE FYKAPHOTUYECKOW KiIeTKH. [lma3marnueckas
MeMmOpaHna(mnazmanemma). CTpyKTyparuiasmMaTinaeckoiitmemopansl. Tpancnopt

npokapuotnueckas. CTpyKTypHO-




MUKpOIpENnapaTaxuuxonucaHue».

BEIIECTBYCPE3ILIA3MAaTHIECKYIOMEMOpaHy: macCUBHBIN (T dy3ust,001eraéHHAS 1
b dy3us),ak THBHBIH(TIEpBUYHBIHNBTOPHYHBIHAKTUBHBIATpAHCTIOPT). [loynporuy
aemocmvmembpanvl. Pabomanampuiixaiueso2onacoca. IJH0OYUmo3 . nuHOYUmo3,
Gazoyumos. Ixkzoyumos. Knemounascmenxa. CmpykmypauyHKUUUKIEmMOYHOUC
MeHKupacmenun,2pubos.

Huronnasma.l{umoszons. [{umockenem./lsuscenueyumonnazmvl. OpraHOUIBIKIT
eTku.OTHOMEeMOpPaHHBICOPTaHOUIBIKICTKY : 3H 101u1a3MaTryeckasceTh( I 1C),
amnmapar INonbmxu, JIN30COMBI, Hux CTPOCHHE u GbyHKIUY.
Bzaumocesazboonomembpannvix _opearnoudos kiemku. Cmpoenue 2panyisipio2o
pemuxyiyma.MexanusMmHanpasiaeHus0eakoBBIIIC. Cunmespacmeopumovlx6eiko
6. Cunmesxiemounvixmemopan. I naoxuil(a2panyiapuolil) 3H00NIA3MAMUYECKUUD
emuxyiym. Cexpemopnaagynkyusannapamal o160cu. MoaudukanusgOeIKoBB
armaparel 011k, COpTHPOBKA0EIKOBB
annaparel onbku. TpancnopTBeniecTBBKIETKe. BakyoImpacTUTENbHBIXKIIETOK.
Knemounwuiicox. Typeop.

[TonyaBTOHOMHBIEOPTaHOUIBIKJIETKHI : MUTOX OHIPUH, TTACTUIBL.
Ipoucxoocoenuemumoxonopuiiuniacmud. Cumbuocenes
(K. C. Mepeowckosckuii, JI. Mapeynuc).CTpoeHre U GyHKIUU MUTOXOHIPUI
umiactTu. llepsuunvie, 6MoOpUYHbICUCTIONCHBIENIACIUOD]
domocunmesupyrouuxsykapuon. Xa0poraacTbl, XpOMOIUIACTHI,JIEHKOTIACTHIBBIC
HIUXPACTCHUN.

HememOpanubieopranon1bikeTKUCTpoeHnen ) yHKIIMTHEMEMOPaHHBIXOPTaHO
n0BKIeTKH. Pubocomel. [IpoMexyTouHbIeDHIAMEHTEI.

Mukpodunramenmol. AKTUHOBbIE MUKPODHMIAMEHTEI. Mbluieunble

KlemKy. AKTUHOBBIE KOMITOHEHTHI HEMBIIIEYHBIX KIETOK. Mukpompybouku.
Knemounwviiiyenmp. Cmpoenue u 08udicerue 1#c2ymuKkos u pecHuU4eK.
Muxpompybouxkuyumonaazmul. L{enmpuos. BeIKu,accOlMUPOBaHHBIECMUKPODHU
JIaMEHTaMHU

HMHUKPOTPYOOUKaMu.MOTOPHBICOCIIKH.

Anpo.O6omoukasgpa, X pOMaTHH,KaPUOILIIa3Ma, sIPBIIIKH, UXCTPOSHUEH
G yHKITHH. Hoepuulii OenKosblll MAmMpUuKc. Ilpocmpancmeennoe
PACHOTIOHCEHUECXPOMOCOME urnmepgaznomsaope. DyXpoMaTUHU
CeTePOXPOMATHUH. beiKkuxpomamuna — 2ucmonsl. JIJMHaMHUKA SIACPHON 000I0UYKH
B MHTO3€. S IepHBIATPaHCIOPT.




KnerounsieBkintouenus. CpaBHUTENbHAS
XapaKTePUCTUKAKIIETOKIYKapUOT(PAaCTUTEIbHOM,JKUBOTHOM, TPHOHOM).

JdemMoHcTpanuu

Hoptpeter:K.C.MepesxkoBckuii,JI. Maprynuc.

Tabnuipiu
cXxeMbI: «CTpOEHUEIYKAPUOTHIECKONKIECTKIY, «CTPOCHUEKUBOTHONKIETKI, «C
TPOEHUEPACTUTETHHONKIETKI», «CTPOSHUEMUTOXOHIPUI»,« S 1poy»,«CTpoeHHen
POKAPUOTHYECKOMUKIIETKI.

O00pYI0BaHKE: CBETOBOMMUKPOCKOIT; MUKPOIIPENIapaThIpaCTUTENIbHBIX, JKUBOT
HBIXKJIETOK; MUKPOTIPEapaThi0aKTepUaTbHBIXKIIETOK.

JlabopaTopHbIeHNIPAKTHYECKHEPAOOTHI

1. JlaGopatopHaspabora«3ydeHrnecTpOCHUIKIETOKPA3INYHBIXOPTaHU3MOB.

2. [lpaxmuueckaapaboma«H3yuenueceoicmsekiemoyHoumMemMopansly.

3. Jlabopamopnas paboma «Hccnedosanue
RIA3MONU3AUOENAAZMONU3A 8PACTUMENILHBIXKIEMKAX ).
4. [Ipakmuueckasapadboma«M3yuenuedsurceHUAYUmonIasmol8pacmum
E/IbHBIXKNEMKAXY.

Temad4. KuzHeaeaTeJIbHOCTbKJICTKHA

OOMeH BEIIECTB, HIIH META0OJIM3M.
AccuMusus(MIacTHYeCKMIOOMEH ) U TUCCUMUITATU S (D HE
preTudecKkuiiooMeH )—

JIB€ CTOPOHBI €IUHOTO Tpoliecca MeTabonuszma. Pomb
3aKOHOBCOXPaHCHHSBEICCTBUIHEPTHUBIIOHUMAHUUMETA0OJTH
3Ma.

TuneioOMeHaBeecTB:

aBToTpOodHBIUTEeTEpOTPOPHBIH. PosibhepMeHTOB B 0OMEHE
BEIICCTB ¥ MTPEBPAICHUH YHEPTHH BKIIETKE.

®dortocunTe3. CBeToBas U TeMHOBas (pa3bl GOTOCUHTE3A.
Peaknundorocunresa. 2P PekTHBHOCTH (HOTOCHHTE3a.3HAUCHUE
¢dorocunTe3aIsHKU3HNHA3eMIIe. BinsHueycinoBuiicpepiHa

OO0MeHBemeCTBHNIPEBPAIICHUEIHEPTHUB KJIETKe

Accumuisiuuau JTUCCUMMITALIUS —
JBecTOpoHbIMeTab0M3Ma. TUITbIOOMEHABEIIECTB: aBTOTPO(HBIN "
reTepoTpodHbIN. YyacTue KUcIopoaa B OOMEHHBIXIIPOIECCaX. DHEPreTuYecKoe
obecrnieueHue KJIETKU: IIpeBpallleHue AT®sB
oOMeHHbIXITporeccax. DepMeHTaTHBHBIXapaKTepPeaKInHKIETOUHOTOMeTaboIn
3Ma.DEepPMEHTBL, UXCTPOEHUE,CBONCTBAN
mexanusmzaerictus. Kodpepmentrl. OTnnunsepMeHTOBOTHEOpraHMYeCKMXKaTall
n3aTopoB.benKu-akTUBaTOPEl W OENKU-MHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(bepMEeHTaTUBHBIXPEAKIUHOT pa3IMuHBIX(PAKTOPOB.

[TepBUYHBINCHHTE30PTAHNYECKUXBEIIECTBB
KieTke.DOTOCUHTE3. AHOKCUCEHHDI U OKCUCeHHblU homocunmes y baxmepui.
CsemocobduparowuenueMeHmvlunueMeHmvlpeaKxyuoHHo2oyenmpa.PonbXnopon
acroBBiporeccedorocunresa. CeeroBasuteMHoBasihasbl. Pomoodvixanue,C3.,Ca-
u CAM-
munvighomocunmesa. JIpoyKTUBHOCTb()OTOCHHTE3A. BIHsIHUEepa3InYHBIX




(oTocHHTE3 M CITOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH
YKYJIBTYPHBIX paCTEHUN

XeMocuHTe3. XeMOCUHTE3UPYIONTNEOaKTepru. 3HAYCHHEX
€MOCHHTE3a/U1sl )KU3HUHA3eMJIE.

DHepreTudeckuii oOMeH B kiieTke. Paciernienue
BEIICCTB,BBIJICIICHUE U AaKKYMYJIUPOBAHUE SHEPTHH B KIICTKE.
OraneHepreruyeckorooomena.l nukonus.bpoxxenuenerosu
11 KUCITOpOTHOCOKUCIICHHE, MITH KIIETOUHOCIBIXaHHUE.
OxucnutensHoe hochopuapoBaHue.

D PexkTUBHOCTEIHEPreTHIECKOT00OMEHA.

Peakuun matpuuHoro cuntesa. I'enernueckas nHpopmanus
n/IHK.PeanmzanusireneTnaeckoinHpOpMaiuBKIETKE.
I'eneTnueckuiikonuerocsoucTsa. TpaHCKpunys—
matpuunbliicuaTe3 PHK. Tpancnsanus — Onocunres Oenka.
OransiTpancisiunu. KoaupoBanue amuHokucnot. Poss pubocom
BOMOCHHTE3€0€eIIKA.

Hexknerounsie ¢popMmbl sxu3HM — BUpYChl. McTtopus
otkpoITusBupycoB(/.M.MiBanoBckmit). OcoOeHHOCTUCTPOCHUS

u
KU3HEHHBIMIUKIBUpYCcOB.bakTeprodaru.bonesnupactennii, kus
OTHBIX M YEJIOBEKA, BBI3BIBAEMBIE BUPYCAMHU.
BupycummyHo-zaedunura yenoseka (BUY) — Bo3Oyaurensb
CIINa.O06paTHasTpaHCKPHIILIUS, pEBEPTa3auNHTErPa3a.
[IpodunakrTukapacnpocTpaHeHUIBUPYCHBIX3a001eBaHUH. /]

E€MOHCTpAIIHH:

[Hoptpetsr: H. K. Konsnos, J. . UBanoBckuii, K.
A.Tumupsizes.

(hakTOpOBHACKOPOCTH(OTOCUHTE3a. 3HAYCHHEPOTOCHHTE3A.
XeMOCHHTES. Paznoobpasue OpraHu3MOB-
XEMOCHHTETUKOB: HUTpU(PpULIpYyIOIIHe OakTepum,
cepobakTepru, BOJOPOAHBICOAKTepHH. SHAYCHIEXEMOCHHTE3A.
AmnaspoOHbIeopraHu3Mbl. Bunbiopoxenus./Ipodykmuloposrcenusu
UXUCTIONb306AHUCHEN0EEKOM.AHAIPOOHBIEMUKDOODSAHUSMBIKAKOObEKMbIOUOMEX
Hono2UUY 8030y0Umenyu 6oaesHell.
AspoOHBICOPTaHU3MBL. DTanbIdHEPTeTHUEeCKOroooMeHa. [ loAroTOBUTEIBbHBIAAT
an. I mKom3—O0eCKHCIOpOTHOCPACIICTICHUETITIOKO3HI.
bronorndeckoeoKucIeHne, WIIHKJICTOYHOE IbIXaHNe. POIIEMUTOX OHAPUTB
IpoIIeccax0noIOrMYeCKOr0oKucaeHus. L{ukiuueckuepeaxyuu. Okucaumenvhoed
ochopunuposanue. JHSPrUIMEMOPAHHOTOrpaAMEHTAIPOTOHOB.  Cunmes ATD:
pabora MPOTOHHOM AT®-cuHTa3EbL.
Ipeumywiecmeaaspobnoconymuodbmenaseuiecmenepeoanasdpobrvim. I pexmues
HOCMbIHED2EMUYECKO2000MENA.
JdemMoHcTpanuu
Hoptpetsr:Jx.IIpucton, K. A. Tumupszes,C.H.Bunorpaackuii, B.A.Ourensrapa
1,I1. MuTtuenn,I'. A.3aBap3uH.
Tabaumpiucxemsl: «@oTocuHTE3», «DHEPreTUIeCKUiioOMen», «bruocunTe3oenka
»,«CTpoeHnepepMeHTa», « XeMOCUHTE3Y.
O060pyYI0BaHKE: CBETOBOMMUKPOCKOIT;000pYA0BAHUEISITIPUTOTOBICHUSATIOCTOS
HHBIXUBPEMECHHBIXMHKPOTIPEIIApaToB.
Jlabopamopusleu npakmuyecKkuepadonivt
1. Jlabopamopnas paboma «H3zyuenue
Kamaaumu4eckouakxmusHocmupepmenmos(nanpumepeamuiasol
UTUKAMAIA3bL) Y.
2. Jlabopamopnuas paboma «H3yyenue
(epmenmamusHo2opacuenieHusInepoKcudd 6000pood
B8DACTUM ENIbHLIXUNCUBOMHBIXKIICMKAXY.
3. Jlabopamopnuas paboma
«CpasHnenuenpouecco8pomocunmesauxemoCunmesay.
4. Jlabopamopnas paboma «Cpasnenue _npoueccos
OPOAHCCHUAUOBIXAHUSLY.
HacnencreenHasnHpOpMaLUAN peaTn3anusaeéBKIETKe
PeaknuumarpuanorocuaTe3a. [ [pUHIMIIKOMIIEMEHTAPHOCTUBPEAKITHSIX

&Kelle300aKTepuu,




TabnuibiucxeMbl: « TUMIBITHTaHUSY, « M ETa00IU3M»,
«MHUTOXOHAPUS», « IHEPTETHUECKUITOOMEH», « XIJTOPOILIACT»,
«DotocunTe3»,«Ctpoenne JHK», «CtpoeHnenp yHKIImoHupOBaH
ue reHay, «Cunre3 6enkay,
«["enernueckuiikon», «Bupycem, «baktepuodarn», «CTpoeHuen
KU3HEHHBIMLIUKIIBUPYCA

CIIN da,0akrepuodarar, «Permkarus THK».

Obopyoosanue: Moaenu-anmuakann «Y npoenue JJHK
UTPAHCKPUIIIU», «brnocuHTe30e1Ka, «CTPOCHUEKIICTKI; MOJIEI

bpcTpykTyphl JTHK.

MaTpu4HOrocuHresa.PeanusanusHacnencrsenHoinHpopmanuu. I 'eneTnueckuii
KOJ, €ero CBOMCTBA. Tpanckpunuus — MaTpPUYHBIN CUHTE3
PHK.IIpuHIMOBITpaHCKPUIILAN: KOMIIJIEMEHTAPHOCTh,aHTUIIAPAJLIEIbHOCTD,aCH
mMmeTpuyHOcTh.  Co3peBanue  martpuunblx  PHK B sykapuoruueckoit
kuerke.HexkonupyromuePHK.

Tpancnsmuss u e€ osranbsl. Yuactue TpaHcnoptHeix PHK B OmocuuTe3e

oenka. Yenosusbuocunmesa benxa. KonupoBaHHEaMUHOKHUCIIOT. Pois
prubocoMBOHOCHHTE3EOETKA.

CoBpeMeHHBIENPEACTABICHUIOCTPOECHUN T€HOB. Opeanuzayusacenomay
NpOKapuomu oyKapuom.Pe2yniayusaakmueHocmu2enogy

npokapuom.l unomesaonepona(®@.2Kaxoo,7K. Marno). MonexkynsipHbleMeXaHU3Mbl
DKCOPECCHM TEHOB y H5yKapuoT. Pojb XpoMaTHHa B peryjsnuu paboTsl
LeHOB. Pezynsayusobmennvixnpoyeccoss kiemke. Knemounviticomeocmas.

Bupycsl — HewseTouHble (QOPMBI JKM3HM M OOJMraTHBIE Iapa3HThI.
CTpoeHHenpocThIXu
CJIO’KHBIXBUPYCOB,pETPOBUPYCOB,0aKkTeprodaroB. /Kusnennvitiyuxn/[HK-
codeporcawuxsupycos, PHK-
codeparcawuxsupycos, bakmepuogazos. Oopamuasmpanckpunyus, pegepmasd, ut
mezpasa.

BupychslezaboneBanusyenoBeka, KMBoTHbIX,pactenuil. CITN/[,COVID-
19,counanbHbleNMEUIIMHCKUETTPOOIIEMBI.

Buoungopmamuxa:unmezpayusu

ananuzborvuuxmaccusos(«bigdata»)cmpykmyproix ouonocuyeckux

OGQHHbIX. Hanomexnonocuu 6  buonocuuu

meouyune.llpoepammupyemviedpynkyuubenkos. CnocobbloocmasKuiekapcms.
JdemoncTpanuu

IHoptpeter:H.K.Konbuos,/[.11.1M1BaHOBCKHIA.

Tabnunemmcxemer: «bnocunTezoenkay, «I eHeTnaeckuiKkom», «Bupycs»,
«baxtepuodaru».

JlabopaTopHbIeMIIPAKTHYECKHEPa0OThI

[TpakTrueckaspadbora«Co3anue MOJACITUBHPYCAY.

TemaS.PazMHokKeHHEMMHINBUIYAJIbHOEPA3BUTHEOP
TaHU3MOB

Kite TouHBIAIUKIT, KITHKU3HEHHBIM U KITKIIETKU . IHTe pdhazan

KU3HeHHLIHIUKIIKICTKH
Knerounsnii nwkn, ero mnepuonasl wuperymsanus. HWuTtepdaza u
MuT03.OCOOEHHOCTUTIPOIIECCOB, TpoTeKamuxBuHTepdhaze.[loaroToBKakiIe Tk




muto3. [Iponeccsl, mporekaromue B uHTepdase. Permmukanus —
peakuusmatpuunorocunre3alHK.Ctpoenuexpomocom. XpoMoco
MHBIHHA00p—

KapHOTUIL JIUIUION THBIMUT aITIOM AHBILX POMOCOMHBIE HaOOpBI.
XpoMaTupl. [uTonornyeckue
OCHOBBIPA3MHOXEHUSAUHHIUBUAYATbHOTOPA3BUTHSIOPTaHU3MOB.

JleneHueKIeTKu—

Muto3.CraaunmuTosa.lIporecchl, mponcxoasmrueHapa3HbIXCTaau
SXMHUTO3a. BUOJIOrMUeCKUIICMBICIIMUTO3A.

[IporpammupyemasruoebKIeTKU—aAroITOo3.

DopMBIPa3MHOKEHUSIOPTaHU3MOB: 0€CTI0TI0EUII0N0BOE. BiibI
0ecronoro pa3MHOXKEHHUS: JeJICHHE HaABOE, MOYKOBAHHEOIHO-
HMMHOT'OKJIETOYHBIX,CITIOPO0Opa30BaAHNE,BET€TATUBHOCPA3MHOXKEH
ne. MckycCcTBEHHOE KIIOHMPOBAaHUE OPTraHU3MOB, €rO3HAYEHUEIIS
CEJIEKIIUH.

[TomoBoepa3MHOKEHUE,ETOOTIUIHSIOTOECTIONOTO.

Meiioz.Cragunmeiiosa.[Ipoiiecchl, TpoUCX oAsIIIIMEHACTAIUIXME
no3a.IloBenennexpomocomBMmeriose. Kpoccunrosep. buonornueck
HICMBICIIM 3HAYCHUEMEN03a.

I'amerorene3s—
MpoIIeccOOPa30BaAHUSATIONOBBIXKIIETOKYKUBOTHBIX [ loT0BBICKETE
3bl:CEMEHHUKUUANIHUKU. OOpa30BaHUEHPA3BUTHETIOTOBBIXKIIETO
K—TaMeT(CIepMaTo30u /I, THIIeKIIeTKa)—
cnepMaTtoreHe3nooreHe3.0Oco0eHHOCTUCTPOCHUSAUIIEKIIETOKICTIE
pmarozonaoB.OmtogorBopenue. I laprenorenes.

NunuBuayanbHOEpa3BUTHE(OHTOTEHE3). IMOPHOHAIBLHOEPA3BU
THe (dMOpHoreHe3). JOTambl AMOPHOHATBLHOTO  Pa3BHUTH
YIIO3BOHOYHBIX>KUBOTHBIX : IPOOJICHHE, racTP Yy ISIUs,0pTaHOT €HE3.
[ToctambpuonanbHOepa3BuTHe. TUMTBITOCTIMOPHOHATILHOTOPA3BH
TUS:TIPSIMOE, HeTpAMOe(TMUMHOYHOE ). BiiustHuecpeibinapa3BuTue
OpraHu3MoB;(aKTOPHI,CTIOCOOHBICBHI3HIBATH
BpPOKIEHHBICYPOCTBA.

Poct wu pasButue pacrenuii. OHTOreHe3
pACTEHUs:CTPOCHUECEMEHHU, CTANUN PA3BUTHUS.

LIBETKOBOT'O

K neneHuto. IlpecuHreTnueckuii  (MOCTMHTOTHYECKUM),  CUHTCTHYECKHIH

MOCTCUHTETHYCCKHU(ITPEMUTOTHICCKHIA ) TEPHOABINHTEP(A3BI.
Mampuunwvitiucunmes/[HK

penauxayus. I Ipunyunvipenaukayuu/THK: komniemenmapHocmo, NOAYKOHCEP8am

UBHbLLUCUHMES, aHmunapaiieaviocms. Mexanuusm penauKayuy JHK.

Xpomocomvl. Cmpoenue xpomocom. Tenomepvl umenomepasa.Xpomocommbiil

Habop KJIeMKU— Kapuomun. Jlunnouonwiiiu

ZCll’lJlOuaHbllea60Dblxp0MOCOM.FOMO]ZOZM‘{Hble)CDOMOCOMbl.HO]ZOGbléXDOMOCOMbl

HenenuexneTkn —MuT03.CTaIUMMUTO3aN TIPOUCXOISAIINCB HUXIIPOIECCHI.
Tunst Mmumo3sa. Kapuoxunes u yumoxunes. buonornueckoe 3Ha4YeHHEMHUTO3A.

Perynsmusmutornyeckoronukiakietku. [ IporpaMmupyemaskiierouHasruoens
— aromnTo3.

Knemounoe sa0po, xpomocomel, hyHkyuonanvbuas cenomuxa.
Mexanusmbiniponudepannn,uddepeHIpoBKU,cTapeHUIUTUOeaTnkIeTOK. « [ {rd
poBasiKieTkan—OnonHpopMaTuiecKueMoiean (YHKIIMOHUPOBAHUIKICTKH.

JdemMoHcTpanuu

Tabauipircxembl: « KHU3HEHHBIAIUKIKIETKI», K MUTO3»,«CTPOCHHEXPOMOCOM»
,«Pemmkarus JTHK».

O060pyI0BaHKE: CBETOBOMMUKPOCKOIT;MUKpOTpenapaThl: «MHUTO3BKIETKAXKOPE
ITKATYKa».

JlabopaTopHbleHIIPAKTHYECKUEPAOOTHI

1. JlaGoparopHas pabora «M3ydyeHne XpoMocoM Ha

TOTOBBIXMHUKpPOIIpENapaTax».

2. JlabopartopHaspadora«Ha0m01eHHeMITO3aBKIIETKAX KOHIMKAKOPETITKATYK
a(HaroTOBBIXMHUKPOIPETapaTax).

Cmpoenueudynkuuuopzanumos

buonoeuueckoepasznoobpazueopeanuzmos. O0Hoxnemounvie, KOIOHUANbHbLE, MH
020KIeMOYHbIEOPSAHUIMBL.

OcobenHocmucmpoeHUAUNCUSHEOesIMeNbHOCIUOOHOKIEMOYHbIXOP2AHUIMO8. b

aKkmepuu, _apxeu, OOHOKIemoyHble 2pubbl, OOHOKICMOYHbIE B8000DOCIU,
opyauenpomucmul. Koronuanbuvleop2auusmol.
Bzaumocesaze  uacmeil  mHO20KIEemMouHo20 op2aHuzma. Tkauu, opz2anbi




JdemoncTpanum:

Tabauyviucxemvl: « DopMbIPAZMHONCEHUIOPSAHUIMOB Y,
«/[sotinoe  onnooomeopenue 'y YBEMKOBbIX PACMEHULY,
«Becemamuenoepazmmooicenuepacmenutiy, «/lenenuexiemxubax
mepuiiy, « Cmpoenuenonosuvixkiemoxy, « CmpoeHuexpomocomoly,
«Knemounwviit yuxny, «Penauxayus JIHK»,

«Mumosz», «Meiiozy, «llpsimoe u wnenpsamoe pazsumuey,
«'amemocenezymnexonumarowuxuuenosexkay, « OcHogHvlecmaouu
OHMO2eHe3ay.

Obopyoosanue: MUKPOCKON, MUKponpenapamul
«Cnepmamo3souodvimiexonumarouie2oy, « Atiyexnemxamiekonuma
rowezo», « Kapuokunesskiemkaxkopewkanykay, MazHumHaamooe
b-annauxayusi«/lenenuexiemxuy ;mooenv/[HK, mooens
MemaghasHol XpomMoCcoMbl.

JlabopaTopHbleMNIPAKTHYECKHEPAOOTHI:

JlabopamopnasapabomaNe3.«Habmo1eHHeMUTO3aBKIIETKaXKOH
YUKAKOPEIIKATYKa HarOTOBBIXMUKPOIIPETapaTax.

Jlabopamopnas paboma Ne 4. «3yuyeHue
MTOJIOBBIXKJIETOK HAarOTOBBIXMHUKPOIIPErIapaTax.

CTPOCHUS

ucucmemvlopeanos. Opeanuzmkaxeounoeyenoe.l omeocmas.

Txanupacmenuil. TunvipacmumenbHblXmKanel: 00pazoeameibHas, NOKPOsHas,
npoeoosawas, OCHOsHAs, mexanuyeckas. Qcobennocmu cmpoenus, QyHKyuliu
DACHONIONCEHUSIMKANEU 80P2ARAXPACMEHU.

Tkanu  oICUBOMHBIX U 4el08eKd. Tunvl __ JCUBOMHBIX _ MKAHEIL.
SNUMENUANLHASL, COCOUHUmMENbHAI, MblueyHas, Heperas. Ocobennocmucmpoenus,
DYHKYUTIUPACNONIOHCEHUAMKAHEUE OP2AHAXHCUBOMHBIX UYEN06EKA.

ODZClel. Becemamusnvie u_ cenepamuesHbsle op2caHsvl pacmeHuﬁ.
ODZClelu CUCMEMBIOP2AHOBIHCUBOMHBIXU HenoeeKkd. CDVHKUUUODZCZHOGM
CUCmemopeaHos.

Onopamenaopzanusmos. Kapxacpacmenuti. CkenemvioOHOKIEMOYHbIXU
MHO2OKIAEMOYHbIX __ dicusomublx.  Hapyoxcnvii  u  eHympennuil  cxenem.
CmpoenueumunblCoeQUHeHUAKOCMEL.

Jlsuorcenueop2anuzmos. euicenueoOHoKIemoyYHbIX0p2aHUMo8.: AmMEOOUOHoe,
AHCCYMUKO080E, PeCHUYHOE. J]BUNCCHUCMHO20KNCMOYHBIXPACMSHULL. MPONUZMbLU
Hacmuu. J[6UdICeHUEMHO20KAEINOYUHBIXIHCUBON HbIXU
yenosexa. movlueunascucmema. Peaexc. Ckenemuvlembliuybl uuxpaboma.

Tlumanue OpcAHUIMOE. Toznowenue GOabZ, Y2aeKucio2o 2a3a u
MUHEpPAJIbHblX6EUIeCme pacmeHuAMU. Tumanue

HCUBOMHBIX. BHympunoiocmmuoe u GHYMPpUKiIenio1vnHoe

nuwiesaperue. Humanue

NO360HOYHBIXIHCUBOMHDBILX. Omdefzblnumeeapumeﬂbuozompakma.Humeeapumeﬂb
Hobleorcenesvl. luwesapumenvrascucmemaieno-6eKd.

Mvixanue  opeanuzmos.  Hvixauue pacmenuti.  Jvixanue  JiCUBOMHDbIX.
ﬂud)d)y3uﬂea306qepe3noeepr0cmbmemku.KoofcuoedblxaHue.ﬂbzxameﬂbﬁaﬂnoe
QDXHOCmb.}I{a6€DHO€U JZéZOllHOBOblxaHMe.ﬂblxaHlxlel’l0380H0llelx.?fCMSOn’IHlel/l
4e1068€KA. IBOIIOYUOHHOCY CNONCHEHUECIPOCHUSIESKUXNO0360HOUHBIXHCUBONHBLX.
LvixamenvHagacucmemaienoseka. MexanuzmeeHMuIAYUULESKUXY nmuuu
Mﬂekonumaromux.Peewzﬂuuﬂ()bzxauuﬂ.ﬂblxameﬂb%ze06béMbl.

Tpaucnopmeeuiecmasy
opaaruzmos. Tpancnopmuslecucmemvipacmeruil. 1 pancnopmeeuecmay
arcusomuwvix. Kposenocnascucmemau
eéopeanvi. Kposenocnascucmemano360H0UHbIXHCUBOMHBIXU
yenosexa.Cepoye, KDO@@HOCHbl€COCVObluKD06b.KDVZI/IKDO@OO6DCIU4€HM}Z. Dsonoyu
OHHblE




VCAOACHEHUACIPOCHUSIKDOBEHOCHOUCUCTEMBINO380HOYHBIXHCUBOMHDbIX. Pabomac

epoyaueépeyiayusl.

Buioenenue v opeanusmos. Buidenenue vy pacmenuu. Bwvidenenue y
arcusomuvix. CokpamumeibHble 6AKYOIU. Opeanwi 6bLOCICHUSL.
Durbmpayus,  cekpeyusu _odpamHoe _6cacbléanue KaK MexaHusmvl_pabdomobl
0p2aHo8 6bLOEICHUSL.

Ces36n010CMUmMeEnacKkpo6eHOCHoUsblOeIUmenbHoucucmemMamuy.  Bvidenenuey
no360H0YHbIXHCUBOMHbIXUYe06eka. llouku. Cmpoenueudyukyuonuposanuenedp
oHa.Qbpa3z08anuemMoyl y 4eui06exd.

Sawumay Op2aHuU3MO8. 3auumay
00HOKIemoynbixop2anusmos. Cnopolbakmepuiiy.__ uucmolnpocmeuux. 3auumay
Mmuocoknemounvixpacmenuil. Kymuxyna. CpedcmeanaccusHOUUXUMUYecKou3auiu
mwl. Pumonyuos.

Sawumay MHO20KIemounbixcusomuvix.JIokposwviu
uxnpoussoouvle. 3auumaopzaruzmaomoonesuei. Uumynnascucmemayvenosexa. K
AEMOYHbIUY _2YMOPAAbHLIU _UMMYHUMeEm. Bpooicoéunviil  u  npuobpeménuviil
cneyuuyeckuriummyrnumem. Teopusi KIOHANbHO-CENEKMUBHO20 UMMYHUMema
(1. Ipaux, D.
M. Bepruem,C.Touecasa). Bocnanumenvrbieomeemuolopeanuzmos.Poabepocoénno
COUMMYHUMEMABPA3ZEUMUUCUCIEMHbIX3A001e6aAHUI.

Paszopasxcumocmu u pezynayus Y Op2aHu3Mos.
Paszopasxcumocmvy __ 00Hokn1emounblx OP2aHU3ZMOS. Taxcucbi.
Pasopasicumocmo u pecynayusypacmenuii. Pocmoguvlesewecmsa uuxsuayuenue.

Hepsnasacucmemau pegiekmopHaspe2yiAYuUsLy
orcusommuvwix. Hepenascucmemau
eéomoebl. I801I0YUOHHOECY CIOHCHEHUECTNPOCHUAHEPBHOUCUCTIEMbL y
HCUBOMHBIX. Omoenvl 2071081020 Mo32a NO360HOYHbIX
arcusomuuix. Pegprexcuperekmoprnasndyea. bezycnosnvieuycnoguviepeghiexcoi.

I'ymopanvuaspecynayusau 9HOOKPUHHASACUCEMAHCUBOMHBIXY

yenosexa. Kene3vidonooKpuHHOUCUCIeMblU
uxeopmonsl. eticmseue2opmonos. Bzaumocseszvrepsuotiu
onookpunHotcucmem.l unomanramo-2unoguzaprasicucmema.
Uemoncmpauuu

Llopmpem:U.11.11asnos.

Tabnuyvl _ucxemvl.  « QOHOKIEMOYHbIE _B8000POCIUY,




«Muozoxnemoynviesooopociuy, « baxkmepuuy, «[Ipocmevwuer, «Op
2AHBIUBEMKOBLIXDACMEHUILY,
«Cucmembl _op2ano6 NO360HOUHBIX HCUBOMHLIXY, «BHympennee cmpoenue




Hacekomwlxy, « Tkanupacmenuily, «Kopnesviecucmemuoly, « Cmpoenuecmeoisny,
«Cmpoenuenucmosouniacmunkuy, « Tkanuscusomuvixy, « Ckenemuenosexay,
«Tuwesapumenvrascucmemay, «Kposenocuascucmemay, «Avixamenvrascucme
may, «Hepsnas  cucmemay,  «Koowcay, «Mbviwmeunas  cucmemay,
«Buioenumenvrascucmemay, « duookpunuascucmemar,« Cmpoenuemviiuybly,
«Ummynumemy, «Kuweunononocmuviey, «Cxema numanus _pacmeHuily,
«Kposenocuvlecucmemvinozsonounvixyicusomuvixy, « Cmpoenue2uopoly,
«Cmpoenuennanapuuy, « Bnympenneecmpoenuedoorcoeso2ouepssny, « Hepsnascuc
memapwuloy, «Hepenascucmemanseywxuy, «HepsuascucmemanpecmovlKarouuxcs
». «Hepenascucmemanmuyy, «Hepsnascucmemamaexonumarowuxy, «Hepenascu
cmemayenosexay, «Peguexcy.

Obopyodosanue. c6emosoUMUKPOCKON, MUKPONDENApamvloOHOKIEMOYHbIX0P2A
HU3ZMOB; MUKDONPENAPAMBIMKAHEU,; DAKOSUHIMOLNIOCKOE, KOJICKYUUHACEKOMbIX,
UTIOKOHCUX, HCUBLLEIK3EMNIIADLIKOMHAMHLIXPACMEHULL, 2ePOAPUUPACTNECHUUDA3H
bIXOMOEI06, BIIANCHLIENPENAP AMBINHCUBOMHBIX, CKEeMbINO360H0YHbLX,; KOINEKUU
ubeCcno0360HOYHBIXHCUBOMHBLX, CKENEMYEeN06eKd; 000PY008aAHUCONI0EMOHCINDAUU
UNOYBEHHO20U 6030VUIHO2ONUMAHUADACMEHULL, DACULENICHUSKDAXMALAU
benxosnoodoelicmeuempepmenmos; 000py008aHUeONs10EeMOHCINPAUUUONLIIIOENO
UBMEPEHUIONCUSHEHHOUEMKOCMULEKUX, MEXAHUIMAObIXAMENbHBIXOGUNCCHULL, MO
0eNUS0N08HO2OMO32APAZIUYHBIXHCUBOMHBLX.

Jlabopamopusieu npakmuyeckuepadon ot

1. Jlabopamopuaspaboma«H3vuenuemxaneupacmenuily.

2. Jlabopamopuasipaboma« M3yueHuemxanetiicusommbixy.

3. Jlabopamopnaspaboma«H3yuenueopeanosusemko6020pacmenusLy.

Pa3mHoOKeHNen pa3BUTHEOPTAHN3MOB

@dopMbIpa3MHOKEHHSI OpPraHU3MOB: Oecrioyioe (BKJIHOYas BEreTaTHBHOC)H
noJioBoe. BHIbI0eCcionoropa3MHOKEHHS . TIOYKOBAHUE, CIIOPYIISIIIHS, PparMeHTAIH
SI,KJIOHUPOBAHHUE.

[Tonosoepazmuoskenue.l lonobiekiieTku, uuramersl. Meio3.Ctaqunmeiiosa. I los
eneHuexpomocomBmeiiosze. Kpoccunrosep. broioruueckuiicMbICIMEN03auIIONOBOT
onporecca.Melo3ueroMecTOBKNU3HEHHOMITUKIICOPTraHU3MOB.

IIpedzapoodviuesoe  paszsumue. Lamemocenes  yocusomuwix.  Ilonosvie




arcenezvl. OOpa3oBaHUEUPA3BUTUEIIONOBBIXKIETOK.CliepMaTOreHe3u
ooreHe3.CTpOeHUETIOT0BBIXKIIETOK.

OmnooTBOpeHNEN

IMOPHOHATTEHOCPA3BUTHEKUBOTHBIX. CTIOCOOBIOIIIOIOTBOPEHUS :HAPYKHOE, BHY T
penHee. Ilaprenorenes.
WNuauBuayanbHOEpa3BUTUEOPTAHU3MOB(OHTOT€HES ). OMOPHOIOTUI—HAYKA0
pa3BUTHHOPTaHU3MOB.Mopdhozcenes —
00Hau321asHbIXnPodIeMIMOpUoocuy. Konyenyuamopgozenosu
MoOdenumopgdocenesza. CTanuuIMOPUOTreHEe3KUBOTHBIX (HAIpUMepesarymkn). Ip
obnenue. Tuneigpobnenns.  [lemepmunupogannoe U HeOepMUHUPOBAHHOE
Opobnenue.bnacryna, Tunbi0naacTyn. Oco6eHHOCTHIPOOTCHUSMICKOMUTAIOIINX. 3
apoJBIIIEBBICTUCTKY  (TacTpysAlus). 3akiiaJka OpraHoB U TKaHeH U3
3apOABIIIEBIX
TUCTKOB.B3anMHOeBIMsIHMEYaCTEepa3BUBAIOIIETOCI3apOAbIIIa(AMOpHOHATIbHAS
UHAYKINS). 3aK1a0KANIAHACMPOCHUANCUBOMHOSOKAKPE3VIbIMAMUEPaAPXULECKUX
83auUMOo0elicmautl eenoe.BnusiHne Ha SMOPHOHAIIBHOE
pa3BUTHEPA3TNUHBIX(PAKTOPOB OKPYKAIOIIEH CPEJIBI.

Poctupaszsutre kuBOTHBIX. [locTomMOpuoHanpHbId  mepuon. I[Ipsimoen
Henpsimoe pa3BuTHe. Pa3Butme ¢ meramopdo3oM y 0€CrO3BOHOYHBIXU
MMO3BOHOYHBIX  JKMBOTHBIX.  bHONOrM4yeckoe  3HA4YeHUE  NOPSIMOro |
HETMPSIMOTOPa3BUTHS, MXPACITPOCTPAHEHUEB

npupone. Tunvipocmasicugommuuix. DaxmopuipeyiayuupoCcmadiCugomHblxu
uenosexka. CTaquunocTIMOPHOHATFHOTOPA3BUTHUSY KUBOTHRIXUUE0BeKa. [lepron
pIOHTOTeHe3adenoBeka. CTapeHrnen CMepPThKak OMOJIOTHYEeCKHETPOIIECCHI.
Pasmuoxenuen pasButue pacrteHuit. [amerodutr wucnopodur. Meiio3B
YKU3HEHHOMIIMKIepacTeHnit. O0pa3oBaHUECTIOPB
nmpoueccemeiiosa.l'amerorenesy pacteHnii. OrIoq0TBOpEHNEN
Pa3BUTUEPACTUTEIILHBIXOPTraHU3MOB. J[BOMHOE OMIOJOTBOPEHHE Y IBETKOBBIX
pactenuii. Obpazosanueupassumueceme .
Mexanuzmvipe2yrayuuonmozene3aypacmenuiudiCU8OmHbL.
JdemMoHcTpanuu

Iloprpersr:C.I".Hapamun, X . [lIneman.

Tabnuneicxemel: «BereraTuBHOEpa3MHOXKEHUE, « THUIBIOECTIONOTOpa3sMHOKEH
ush»,«Pa3zMHOXKEHUEXITaMUIOMOHAABD, «Pa3MHOKEHUEIBIIICHBD»,
«Pa3zMHOKEHUETHIPBIY, «Mei03», «XpoMocoMbl», «I ameTorene3y»,«CTpoeHue




SIMIEKJIeTKUMCIIEpMaTo30u1a», «OCHOBHbIECTaAUMOHTOreHEe3ay, «[ [psamoenHenps
MOepa3BUTHEY, «PazBUTHEMANICKOT0KYKay, «Pa3BuTrecapaHamn»,
«Pa3BUTHENATYIIKN»,«/[BOITHOEOMIOI0TBOPEHUEYIBETKOBBIXPACTCHU I,
«Ctpoenue ceMsH OJIHOIOJILHBIX UJIBYJOJbHBIX pacTeHui»,
«KW3HEHHBINIUKIMOPCKOMKAMYCTh», « OKM3HEHHBIMIIMKIMX a», « KM3HEHHBIA LUK
JITAnoOpPOTHUKA,« KM3HEHHBIMIUKICOCHBD.

OO0opyIOBaHME: CBETOBOM  MHKPOCKOIL;

SINIIEKJIETOKH

CIIEpMaTO30M10B;MO1eTb« [UKIPa3BUTHSIIATYILIKI Y.

JlabopaTopHbIeHNIPAKTHYECKHEPAOOTHI

1. JlaboparopHasipaboTa«l3yueHuECTPOCHHUINIOIOBBIXKIETOKHATOTOBBIX
MHUKpOIIpenaparaxy.

2. IlpakTudeckas pabora «BrIaBiaeHNE

CXOJICTBA3aPO/IbIIIEHUITIO3BOHOUYHBIX)KUBOTHBIX .
3. JlabopaTtopHaspadboTa«CTpoeHHeOpraHOBPa3MHOKEHHUSABBICIIMX PACTEHU

MUKPOTIpEnapaThl

IIPHU3HAKOB

TeMa6.HaC.TIeIlCTBeHHOCTbI/lI/l3MeH‘ll/IBOCT1>0pFaHI/I3MOB

IIpenmer w  3agaum reHetwku. Mcropusa — pa3BuTus
TeHETUKHU.PoiabIUTONOrMMUAIMOPHOIOrMMBCTAaHOBICHUUT €HETUKU
.Bxman poccuiickux u 3apyOeXHbIX YYE€HBIX B pa3BUTHE
IeHETHUKU.MeToIbIreHeTUKN(THOPUI0JIOTHUECKUI, [TUTOT€HETHYE
CKHI,MOJIEKYJISIPHO-
reHeTnyeckuil). OCHOBHbIETEHETUUECKUETIOHATH. ] eHeThueckasc
MMBOJIMKA,UCTIONb3yeMas BCXeMaX CKpelBaHU .

3aKOHOMEPHOCTHUHACIIEJOBAHUATIPU3HAKOB,yCTAaHOBIIEHHBIE] .
Mennenem.MoHOTHOpUTHOECKpENTMBaHNEe. 3aKOHEAMHO-00pa3ust
ruGpugoBnepBoromnokosienus. I IpasunogomuarpoBanus.3akoHpa
cuierieHusnpru3HaKkoB.I unorezauucrorsiramet. I loHoenHenonH
0€IOMMHHPOBAHHUE.

JlurnbpunHoeckpemuBanie.3aKkOHHE3aBUCUMOT OHACIIEIOBAHU
Anpu3HaKkoB. L [UTOreHeTHuecKNeoCHOBBIIMTUOPUTHOT OCKPEITBA
HUS. AHaNM3upyoneeckpenmBanme. crnoap30BaHneaHaTU3UPYIO
IIETOCKPEIUBAHMS UTSIONPEeICHUSTEHOTUIIA OCOOH.

I'eHeTHKa—HAayKaOHACIEICTBEHHOCTHH U3MEHYUBOCTHOPIraHU3MOB

WcTopus cTaHOBIEHUS U pa3BUTHS F€HETUKH Kak Hayku. Paboter I
Menpens,I'. le ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHH
renetuku.Paboter H. K. Konbrosa, H. U. Basunosa, A. H. benozepckoro, I'.
J.Kapneuenko,lO.A.Oununuenko,H.B. Tumodeesa-Pecorckoro.

OCHOBHBIE T€HETHUYECKHE MOHATHUS U CUMBOJIBL. | OMOJIOTMYHbIE
XPOMOCOMBL,AJJIENbHBIE T€HBI, aIbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIN U
pelecCUBHBINITPU3HAK,TOMO3UTOTa,[€TEPO3UT0TA, YU CTASITMHUS, THOPUIBL,[EHOT
I,
¢denotumn. OCHOBHBIEMETOIBITEHETHKHU :THOPH I0IOT MY €CKUA, 1T
UTOJIOTMYECKUI,MOJIEKYIIIPHO-T€HETUYECKHA.

JdemoncTpanuu
Hoptperer: I'. Mengens, I'. e ®pus, T. Mopran, H. K. Konsuos, H.
N.Basunos,A.H.benozepckuit,I'. J1. Kapneuenko,

10.A.®unumuenko,H.B. Tu-modeeB-PecoBckuii.
Tabnuipivcxembl: «MeToABITeHETUKI, «CXEMBICKPETITUBAHUS.
JlabopaTopHbIeHIpAKTHYECKHEPA0OThI
JIabopatopHaspadbora«/Ipo3odpmiakako0bEeKTTeHETUYECKUXHUCCIIETOBAHU.




CueruieHHOeHacaenoBaHuenpu3HakoB. PaboraT.Mopranamnociy
€IJIECHHOMYHACJIEI0BAaHUIOTEHOB. HapylieHuecenieHussreHoBBpe
3yJbTaTe KPOCCUHIOBEpA.

XPpOMOCOMHAsTEOPUSHACIEACTBEHHOCTU. | €eHETHUECKHEKAPTHI.

I'enetnka mosa.  XpOMOCOMHOE  ONpElEJIeHUE  IoJia.
AyTOCOMBIUIIOIOBBIEXPOMOCOMBL. I OMOraMETHBIEUT €TEPOraMETH
pleopranu3mMbl. HacinenoBaHnenpr3HaKkoB,CLIETIIEHHBIX CIIOJIOM.

M3MeHunBOCTh. BUIBIN3MEHUMBOCTH : HEHACIIEICTBEHHASIHACIIE
ncTBeHHas. PonbcpeibIBHEHACIIEICTBEHHOMU3MEHYMBOCTH.

XapakTepucruka

Moau(pUKaIIMOHHOWN3MEeHYnBOCTH. Bapualg
MOHHBIpsuBapuanMoHHaskpuBas. Hopmapeakuuunpuznaka.Kon
WYECTBEHHBIC HMKAYECTBEHHBICTIPU3HAKK M WX HOpPMA PEAKLIMH.
CaoiicTBa MOIU(UKAITMOHHOMU3MEHUNBOCTH.

HacnencTeennas, unmureHoTunuaeckas, iaMeH4IuBoCcTh. KomOouu
aTMBHAs W3MEHUYMBOCTb. Meio3 U MOJIOBOK IpOoLeCcC
OCHOBaKOMOMHATUBHONN3MEHUNBOCTU. M yTallMOHHASTU3MEHYUBO
ctb.Kimaccuduxanusimyraiuii: reHHbIe, XPOMOCOMHBIE, F[EHOMHBIE.
YacrotaunpuurHbIMyTanii. MyTrareHHblepakTopbl. 3aKOHTOMOJIO
TUYECKUXPsIOBBHACIEACTBEHHON3MeHunBoCcTH H.M.BaBuiosa.

BuesanepHasiHacae1CTBEHHOCTBUU3MEHYHBOCTb.

I'eneruka YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKaA. OcHoBHbBIC
MeTOJII)IFeHeTI/IKI/ILIeJ'IOBeKaZFeHeaHOFquCKHﬁ,6HI/ISH€HOBBII>1,IIHTO
FCHCTHHGCKHﬁ, 6I/IOXI/IMI/ILIGCKI/II71, MOJICKYJIAPHO-

reHeTndecknii. CoBpeMEHHOEONPEACIICHUEr€HOTUTIA: TOJITHOTEHOM
HOECEKBEHUPOBAHUE,[€HOTUIIMPOBAHNE,BTOMYHCIIE C TOMOIIBIO
[11P-ananu3a. Hacnencrsennrnie
3a00/1eBaHUYEI0BEKA: T€HHBIE00IE3HH,00JIE3HUCHACIIEICTBEHHO

HnpeapacioaoKeHHOCTHIO, XPOMOCOMHBIE

6one3nu.ComaTuyeckue u
reHepatuBHble  MyTaruu.  CTBOJIOBbIC  KJIETKU.IIpHHIUIIBI
3I0pOBOTO  O0pa3a  JKWU3HH, JUATHOCTUKH,

npodunakTHKUUICYeHUAreHeTHUeCcKux06o1e3Heil. Meauko-

3akoHoMepHocTHHAcaeAcTBeHHOCTH(104)

MomnorubpuanoeckpemuBanue.[lepBoiiizakoHMeHaenst
3aKOHEUHO00pazusIrnopuoBIepBoronokoneHus. [ [paBunogomuanpoBanus. Bt
opou 3aKOH Mennens 3aKOH paciierIeHHs IIPU3HAKOB.
[{uTON0rN4eCKNEOCHOBBIMOHOTMOPH THOTOCKPELIIUBAHUSI.
['unore3auncTOThIrAMET.

AHanusupyromeeckpenupanue. [ IJpoMmexyrouHbliiXapakTepHACIE JOBAHMS.
Pacmennennenpu3HakoBIPUHENOIHOMAOMUHUPOBAHUH.

JurubpunnoeckpenuBanue. TpetuitzakonMeniens—
3aKOHHE3aBHCHUMOTOHACIIEIOBAaHUAPU3HAKOB. L [UTOIOrHUeCcKe0CHOBBLAUTUOPY
JTHOTOCKPEILMBAHMUS.

CuemnnieHHoe  HacienoBaHue — npuszHakoB.  Pabotet  T.  Moprana.
CuenneHHOEHacIeJOBaHUE TIE€HOB, HapyIIEHWE CUEIUIEHUS MEXAYy TeHaMH.
XPpOMOCOMHAATEOPUSHACIEACTBEHHOCTH.

I'enetukanona. XpoMOCOMHBIMMEXaHU3MONIPEIETIEHUATIONA. AYTOCOMBIN
l'omorameTHeii  u

MOJIOBBIE  XPOMOCOMBI. reTeporaMeTHbIl MO
['eHeTH4eCcKasCTPYKTYpaIoioBeIX  XpoMocoM. HacrenmoBanue  NpU3HAKOB,
CLEIJICHHBIXCIIOJIOM.

I'enorunkaxkuenocrtHascucrema. I imeorponus—
MHOKECTBEHHOEIeicTBUEreHa. MHOKEeCTBEHHbIaiuIenn3M. BzanmoneicTeruenea
mienbHbIXTeHoB. KommemenTapaocTe. Onucras. [lonmnmepus.

[ enemuuecKulikOHmMpoibL _ pazeumuapacmenuti, HCUBOMHbIX U 4el068eKa,d
makoice  QQU3UON0SUYECKUX  NPOUecco8,  N0GeOeHUs U KOSHUMUBHbIX
dyukyuil. I enemuyecKuemMexaHusMblCUMOUO2eHe3a, MeEXaHU3Mbl83aUMO0elticEUs.
«XO3AUH —napazummu «XO3AUH
MUKpobuomy.l enemuueckueacnekmulKOHmpoau
USMEHEeHUAHACTIe0CMBEHHOUUHDOPMAUUUE NOKOLCHUSAXKILeMOKU OP2AHUIMOB.

JdemoncTpanuu

Ioprperer:I".Mennens, T.Mopras.

Tabnunpmcxemst: «IlepBolitn
BTOpOM3akoHbIM eHels», « T peTuiizakoHMeH e, « AHATU3UPYIOIIEECKPEIIBa
HUe», «HenoaHoenoMuHpOBaHUEY,
«CuenyieHHOeHACTIeTI0BaHUEITPU3HAKOBYIPO30(hUiIb», «I eHeTuKanona,
«Kapuotun denoBekay, «Kapwotun apozoduibly, «KapuoTum NTHIIBIY,




TreHETUYECKOCKOHCYIbTUPOBaHKE. 3HaU€HUEMEAUIIMHCKOUTEHETH
KHUBIIPEIOTBPAICHUMHUIICYCHUUTCHETHYECKUX3a00JIeBaHUITUEIIOB
eKa.

JdemoncTpanum:

Tlopmpemuor:.I'.Mennens, T.Mopran,I".ne®pu3,C.C.HerBepuko
B,H.B.Tumo¢ees-Pecosckuii, H. .BaBuios.

Tabauyviucxemsvi: «MOHOTHOPHUIHOECKPEITUBAHUEHETOLIUTOTEH
€THYECKass0CHOBAY,«3aKOHPACUIEIIIEHUANET OLIUTOTEHETUUECKAsA0
CHOBa»,«3aKOHUYHUCTOTHITAMETY,
«lurubpunnoeckpennBanue, « L [IATOI0rn4eckueoCHOBBIIUTHOD
UIHOTOCKpEeUIMBaHM», «Meiio3y»,«B3anmoaeiicTBueaiebHbIX
TECHOBY, «['enernyeckue KapThl pacTeHui,
KUBOTHBIXHYEIOBEKa»,«[ eHeTukamnomay,«3akoHOMEPHOCTUHACIIE
JIOBaHMSI, CUEIUIEHHOTO C TmosioM», «KapuoTunel dYenoBeka
WKUBOTHBIX», «BUIBIM3MEHUUBOCTI Y, « MO PUKAITMOHHASIU3MEH
YUBOCThbY,«Hacienosanuepesyc-
bakTopa»,« eHeTUKarpynnKpoBu», «MyTallMOHHAIU3MEHUUBOCT
b».

Obopyoosanue:moaenu-
anmumkanun«MoHoruopuaHOecKpeBanuey, «kHemomnoeqomus
upoBaHue»,«JlurndpugHoeckpenBanuey, «llepekpéctxpomocom
»;MUKPOCKOTTUMUKpoTpenapat«/Ipo3odpmman(Hopma,myrarundo
PMBIKPBUIbEBHOKpPACKUTENA);repOapuii «| 0poXIMOCEBHOIM.

JlabopaTopHblennpakTHYeCKHEPadOThI:

JlabopamopnaspabomaNes. «3yuennepe3ynbTaTOBMOHOTHOD

UJIHOTO u JMTUOPHUIHOTO CKpCIIBAHHS y
JIPp030(HIBIHATOTOBBIXMUKPOTIPEIapaTax».
Jlabopamopnas paboma No 6. «3yuenue

MOAU(UKAITMOHHOUU3MEHYMBOCTH,IIOCTPOCHUEBAPHAITTOHHOTOPS
JlaBapUaluOHHOUKPUBOI.

JlabopamoprnaspabomalNe7. « AHaTU3MyTallUHyAPO30(PHIIBIHAT
OTOBBIXMHUKpOIIpEenapaTaxy.

IlpakmuuecxasapabomalNe2. «CocTaBlIeHUEHAHATN3POI0CIOBH
BIX YEJIOBEKaY.

«MHOXeCTBEHHBINALICTIN3M», «B3aMO e ICTBUETCHOBY.

OO00PY/IOBAHKE:MOACIIB IS AEMOHCTPAIIMH3aKOHOBEIUNHOOOPA3UITHOPUIOBIIC
pBOTO ITOKOJICHMS U pacuieruieHUs MPU3HAKOB; MOJIETIb JUIst
JIEMOHCTPAIIMM3aKOHa HE3aBHCHMOTO HACJICIOBAHMS IPHU3HAKOB;, MOJEIb IS
JIEMOHCTPAIMHCICTITICHHOTOHACIICTIOBAaHUSATIPU3HAKOB; CBETOBOMMHUKPOCKOIL, MUK
pompernapar:
«po3odunar.

Jladopamopubleu npaKkmuyecKuepadomaol

1. Ilpaxmuueckasn paboma «H3yyenue

Pe3VIbMaAmoBMOHO2UOPUOHO2OCKPEWUBAHUSLY OPO30DUTLLY.

2. Ipaxmuueckaapaboma«H3yuenuepesyibmamosoucubpuono20CKpeuiueani
AY0po3oduavly.

3aK0OHOMEPHOCTHU3MEHYUBOCTH

B3anMonelicTBuereHoTUIIan
cpensinpudopmupoBannuderotuna. FismeHunBocTs npuzHakoB. KauecTBeHHBIE
U KOIMYCCTBCHHBIC  MPU3HAKH.  BHIBIM3MEHUYNBOCTH:HEHACICACTBCHHAS
HMHACIIeICTBEHHAS.

MonudukarnmonHasu3MeHInBOCTb. PotbcpeipiBhopmMupoBaHN
MO (PUKAIIMIOHHON U3MEHUNBOCTH. HopMa peakiuu npusHaka.
Bapuayuonnwiiipsao u sapuayuonnas kpusas (B. Hozcanuncen). CoiicTBa
MOIU(PUKAITMIOHHONHU3MEHYUBOCTH.

I'enoTnnnaeckassn3MeHINBOCTh. CBOMCTBAareHOTUIINUYECKONN3MEHINBOCTH.
BuasireHoTUIYeCKOMM3MEHUNBOCTH : KOMOMHATHBHAS, My TallUOHHASI.

KoMmOnnatuBHasM3MEHUMBOCTH. Meiio3u MOJIOBOMIIPOLIECC
OCHOBAaKOMOWHATHBHOM U3MEHUYHUBOCTH. Ponn KOMOHMHATUBHOU
N3MEHYHUBOCTHBCO3/IAaHUUTCHETHIECKOTO Pa3HOO0Pa3UABITPEICITaX 0THOTOBHU/IA.

MyTannoHHasIM3MEHYHBOCTh. BUIBIMy Ta1IHii: TeHHBIE, XPOMOCOMHBIC,TeHOMHBI

e. CnoHTaHHBIE Y UHAYLHAPOBAHHBIE MyTalu. SAnepHslen
nuToIIa3MaTnyeckueMyranuu.Comatuueckuen  nososblemyTanuu.l [ppannsl
BO3HUKHOBEHUS MYTaLHH. Myrarenst u ux BIIUSIHUE Ha

OpraHu3Mbl.3aKOHOMEPHOCTUMYTAIMOHHOTOITPoLiecca. 3aKOHTOMOJIOTUYECKUX ST

noBB HacieacTBeHHOM w3MmeHunBoctu (H. . BaBumoB). Buesnepnas

N3MCHUYNBOCTBHU HACJIICACTBCHHOCTD.

Dnucenemuxa U dGNUSEHOMUKA, _ POJIb ___ INUSEHEMUYECKUX
daxmopossHacied08aHUUUUIMEHYUBOCMUDEHOMUNUYECKUX




NPUSHAKOBYOP2AHUIMOSE.




JdemMoHcTpanuu
Ioprpersr:I'. /[le®Ppus,B.Moranncen,H.1.BaBuios.
Tabauibl  MCXEMBI: «Bugpl  M3MEHYHUBOCTHY,

«MoauhuKarMOHHATM3MEHUYHNBOCTHY, «KomOuHaTHBHAS
H3MCHYHUBOCTBY, «Meiio3y,
«OmnogotrBopenuey», «l'eHernyeckue 3a00JICBaHUS  YEIOBEKay,
«Buapimyranuii».

O06opyioBaHKe: KUBBIEUTePOAPHBICIK3EMITISIPHIKOMHATHBIXPACTEHUI; pPUCYHKH
(poTorpadgum ))KMBOTHBIX CPAa3TMUHBIMABHIAMHUHI3MEHYUBOCTH.

JlabopaTopHbleMnIpaKTHYeCKHepadoThl

1. Jlaboparopuasipabota«licciienoBanrne3akoHOMEPHOCTEHMO TN (DUKAITIOHHO
i U3MEHUYUBOCTH. [Toctpoenue BapHUAI[IOHHOTO psaau
BAPUALIMOHHOMKPUBOIN».

2. IpaxTtuueckaspabora«MyTanunyapo30duns(HaroToBBIXMUKpOIIpenapaTa
X)».

I'eneTukaveaoBeka

Kapuortumnuenoseka.MexayHapoaHasIIpOrpaMMancclieI0BaHUsIT€eHOMaye
J'IOBeKa.MeTOI[I)II/ISyqCHI/ISIFGHGTI/IKI/I‘ICJ'IOBGKELIFCHGﬂHOFH‘I@CKI/Iﬁ,
ONM3HELIOBBIN, TUTOTEHETUYECKUMN, TTOMYISLIMOHHO-
CTaTUCTUYECKUN,MOJIEKYJISIpHO-TeHeTHUEeCKUi. COBpEMEHHOE OIpeIeIICHNE
T€HOTHUINA:TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHUCJIE C
nomonisrol I1[P-anann3a.HacineacrBennbpie3aboaeBanus yeaoBeka. l eHHbIC
UXPOMOCOMHBICOOTIE3HNYETIOBEKA. BOIe3HUCHACIe)CNEEHHOUNDeOPACHONONCEHHO
cmbio.3HaUCHHEME TUITMHCKONTEHETUKHU
B MIPEIOTBPAIIICHUH U JICUEHUU TeHETUYECKIX 3a00NieBaHul yenoBeka. Meduko-
eenemuyeckoekoncyromuposanue. Cmeonoswviexiemu. llonsmue
«2eHEeMUYECK0202PY3a». IMUYECKUeaCneKmuluccied08aHU8001ACcmupeoaKmupo
BANHUSA2EHOMA UCMBOJIOBLIXKACHOK.

TenemuueckuehaxkmopvinosbluleHHOUYYE8CMEUMENIbHOCMUYEI08EKAKD
UBUYECKOMYUXUMUYECKOMY3ASPAZHEHUIO OKPYHCAIOUetcpeobl.
TenemuueckaanpedpacnonionceHHoCnmb4e108eKAKNAmMOLOCUSIM.

JdemMoHcTpanuu

Tabnuuemcxemer: «KapuoTtumuenoBekay, «MeToapIn3yudeHUSTeHETUKH




YCJIO0BCKa», «"eneTnuecckne3ad0IeBaHUIUCIIOBEKAY.

JlabopaTopHbIeHIIPAKTHYECKHEPAOOTHI
[IpakTrueckaspadbora«CocTaBieHre HaHaIn3 POAOCIOBHOIN.

Tema7.Cenekuusiopranu3MoB.OCHOBBIONOTEXHOJIOTHH

CenekIusiKkakHayKauIpoIecc. 3aposKIeHUECENEKIIMUUIOMECTH
Kauus. YuenueH.
W.BaBunoBaoueHTpaxmporucX0xACHUIUMHOT000pa3usKyIbTypH
bIXpacTeHUU.LIeHTppl MPOUCXOXKIEHUST JTOMAIIHUX >KUBOTHBIX.
Copt, nopoja,mramm.

CoBpeMeHHbIEMETOAbICENEKIINN. MacCOBBIMNMHIUBUAYATbHBII
OTOOpBI B CEJEKIMU PACTEHUH © KHUBOTHBIX.OIEHKAdKC-
Tepbepa. BAM3KOPOICTBEHHOECKPEIMBAHN E—
uHOpuauHT. Yrcrasnnausg. CKpelnBaHueYHCTHIXTHHIN. [ eTepo3u
c,umruopuaHascuia. HepoacTBeHHOECKpEMBaHUE
aytOpuauHr.Otnanéunasruopuamzanusuedycrnexu. IckyccTBeHH
BIIMYTareHe3UI0y4eHUETOIUIITIONA0B. JlOCTHKEHUACETIEKLIUUD
ACTEHM,)KUBOTHBIXUMUKPOOPTaHU3MOB.

buorexHonoruskakoTpacabnpon3BoAcTBa. | eHHAsIMHKEHEPUSL.
Oranbico3nanuspekoMOnnanTHoi JIHKutpancreHHbix
OpPraHu3MOB. Knerounas WHXXEHEepUsL.
KnetounblekynbTypbl. MUKPOKIOHATBHOEPA3MHOKEHUEPACTEHH I
.KioHnpoBaHNEBBICOKOTTPOIYKTUBHBIX CEIbCKOX 035IICTBEHHBIXOP
TaHU3MOB. ODKOJIOTUUECKHE W ATHYeckue mpodiembr. TMO —
TeHETUYECKUMOIU(PUIIMPOBAHHBICOPTAHU3MBI.

Jdemoncrpanum:

Ilopmpemoi:H.
B.Mnuypun,I'.J].Kapneuenko,M.®./BaHoB.

Tabauyviucxemvi:kapTa«lleHTPHITPOUCX OKICHUSIMMHOT000pa3
UAKYJIbTYPHBIXpACTeHHI, «[ [opoabIIOMAIIHUX)KUBOTHBIX», «Cop
TaKyJbTYPHBIXpACTeHHI, «OTHaNTEHHATUOpUAN3AINS, «Pab0ThI
akagemukaM.®.lBanoBay,

N.Basumnos,U.

CeneknuusiopraHu3MoB
JomMecTukanusucenekus.3apoxxaeHueceneKuuuaoMectTukanuu. Y uenueH.
. BaBunoao LleHTpaxmporCXO0KICHUSH MHOTOOOPA3UsSKYIbTYPHBIXPACTCHHH.
Ponw CEJICKIINH B CO3JIaHUH COpPTOB pacTeHuit n opoJ

’KUBOTHBIX.COpT,IOpoa,lITaMM.3aKOHTOMOJIOTUYECKUXPSI/IOBB
HacnencTBeHHoMn3MenunBocTuH. M. BaBuiioBa,ero3naueHue 1IsICENEKIIMOHHOMP
a0oThI.

MeTtoapl cenekMoHHON paboThl. VIcKyccTBEHHBIM OTOOp: MaccOBBIIHN
WHIUBUAYAIBHBIN. Omanvikomounayuonnoticenrekyuy. VICpI TAaHUETIPON3BOAUTEI
eiinonoToMcTBY.OTOOPIIOT€HOTHITYC MTOMOIIIbIOOIICHKU()EHOTHITATIOTOMCTBA
HOTOOP MO reHoTHIryc nmomoibio ananmmuza/lHK.

HckyccTBeHHBINMYyTareHe3KaKMETO ICENEKIIMOHHOpa0boTh. Pannaiinonnblit
UXUMUYECKUM MyTareHe3 KakK MCTOYHUK  MYTalluily KyJbTYPHBIX (OpM
opranu3moB. lcnonb30BaHME TEHOMHOIO  PENAKTUPOBAaHUSUM  METOHOB
pexomOuHanTHBIX JIHK 17151 momy4yeHust uicXoiHOro Marepuaa JIsCeleKIuu.

[Tonyuenue MTOJIUTIIIOUOB. BuyrtpuBugosas

rubpuau3anus. bm3kopo1IcTBEHHOECKpEIIMBaHUE, IITUMHOP
uauHr.HepoacTBeHHOECKpeIMBaHe, WM ayTOpuauHr. [erepo3uc u ero
npudnHbL. VMcnons3oBaHuererepo3uca B ceneknuu. OTaanéHHas ruopuan3ausi.
IIpeononenune
OeCTUIOAUSIMEKBUTOBBIXTUOPHIOB. [[OCTIKEHUSCENEKITMUPACTEHUMKUBOTHBIX.
«3enénaspesontoyusy.

CoxpaHEeHNENN3y4YECHUETCHETUYECKUXPECYPCOBKYIBTYPHBIXPACTCHUMUUX TUK
UXPOAUYEHIIACO3TaHUSTHOBBIX COPTOBUTHOPHIOBCENbCKOX 03I HCTBEHHBIXKYIBT
yp.A3yuenue,coxpanenueuynpasienue2eHemuyeCKUMUpecypcamucesibCkoxo3auc
MBEHHBIXUNPOMBLCIOBLIXHCUBOMHBIXBYUCTAXVILY YULCHUSACYUECMEYIOUUXUCO30AHU
AHOBLIXNOPOO,IUHUNUKDOCCOE, BIMOMYUCTECNPUMEHEHUEMCOBDEMEHHBIXMEM 0008
HAYYHBIXUCCIEe008AHULL, NEPe008bIXUOCUU NePCNEKMUBHbIXMEXHOLO2UL.

JdemoHcTpauuu

Loptperer:H.N.Basunos,1.B.Muuypun,I".JI. Kapneuenko, [ 1.I1.




«[Tomumnonusny, «O0bEKTHIONOTEXHOIOT UMY, «KIIeTOUHBICKYIBT
YPBIMKIIOHUPOBaHUE, «KOHCTPYHPOBAaHUEUTIEPEHOCTEHOB,XPOMO
COMM.

Obopyoosanue:MyasKUII0JOBUKOPHETUIOAOBANKIX HOPMUKYIT
BTYPHBIX COpTOB pacTeHuit; repOapuii
«CenbCKOX035CTBEHHBIEPACTEHUS .

JlabopaTopHblennpakTHYecKknepadoThl:

Ixckypcusa«OCHOBHBIEMETO IBINIOCTH)KEHUACEIEKIIUUPACTEHU
HMOKMBOTHBIX (HACEIEKIIMOHHYIOCTAHIIUIO, INIEMEHHYIO(epMYy,
COPTOMCIIBITATEIbHBIN y4acToK, B TETUINYHOE
XO03sICTBO,1a00paTOPHI0ArpOYHUBEPCUTETAMIIMHAYYHOT OLICHTPA)
».

Jlykbsnenko,b.JI. Acraypos,H.bopnoyr,/[.K. benses.

Tabauipincxempl: « L leHTPBIMPOUCX 0K ICHUTUMHOT000pa3HSIKyIbTypHBIXpAcTe
HUI», «3aKOHTOMOJIOTUYECKUXPSIOBBHACIIEACTBEHHOMM3MEHUUBOCTIY,
«Meroapicenekunn»,«OTaanéHHasruopuau3ans», «Myrarenes».

JlaGopaTopHbIeNNPAKTHYEeCKUEPAOOTHI

1. JlaboparopHasipaboTa«l13ydyeHnecopTOBKYIbTYPHBIXPACTCHUHN
JOMAITHUX>KUBOTHBIX).

2. JlabopatopHaspaboTa«3ydeHre METOIOB CENEKIINUPACTCHU.

3. Ilpakruueckaspadora«lIpuBuBKapacTeHUN».

4. DK cKYyp cu a«OCHOBHBIE METOJIbI U JOCTHIKEHHUS CEJICKIIUU PACTCHUMH
YKUBOTHBIX (HACEIEKIIMOHHYIOCTaHIIHIO, INIEMEHH Y0 (e pMY,COPTOUCTIBITATEIbHBI
My4acTOK,B TEIUIMYHOEX 035U CTBO,B 1a60paTOPUIOATPOYHUBEPCUTETANIIN
HAyYHOTOIICHTPA)».

buomexnonocusucunmemuueckanaouonozun(4u)

Obvekmbl, ucnonb3yemuvles buomexuono2uu, —Kllemounbleu
IMKAHesbleK)YIbMYPbl, MUKPOOP2AHU3MbL, uxxapakmepucmuxa. Tpaduyuonnaabuo
MexHoN02Us: X1eOoneyenue, o1V 4eHUEKUCTOMOIOYHbIXNPOOVKIMO8, 8uHodenue. M
uxkpoduonocuueckuvicunmes. Oo6veKmoviMukpoobuonocuyeckuxmexrono2uii. [lpouss
00CcmB0 benKa, AMUHOKUCION UBUMAMUHOS.

Co30aHuemexHono2uti u UHCMPYMEHMO8 YeleHANPaIeHH020 USMEeHEeHUAU
KOHCMPYUPOBAHUALEHOMOBC UeNbIONONVYeHUAOP2AHUSMOBU
UXKOMNOHEHMOB,CO0EPHCAUSUXHEECMPEYAIOUUECSE
npUpoOedUOCUHmemuyecKuenymu.

Knemounas unswcenepusi. Memoovl Kynbmypbl KiemoK u_mKaHel pacmeHutl
usrcugomuuix. Kpuoodanku. Comamuueckaseubpuousayuaucomamuyeckutioamopuo
eenes.Mcnonv3osanue2anioudoss
cenexyuupacmenui. [1o1y4enuemMoHOKI0HATbHBIX

Hcnonvzosanue MOHOKIOHATbHBIXU.
NONUKIOHANbHLIXAHNUMENE
Meouyune. Uckyccmeennoeoniodomeopenue. PekoncmpyKyusaaiyekiemoxu
KA10oHUposanuexcugomuwix. Memoompancnianmayuusoepkiemox. T exHonoeuuoso
0pOBIeHUs, KVIbINUBUP O0BAHUAUMUKDOKIIOHANbHO20PA3MHONCEHUSACENbCKOXO3SUC
IMBEHHBIXKYIbMYP.
Xpomocomnas

opoJT

anmumei.

UCeHHAA undicenepus.  Hckyccmeennwviii  cunmes
2EHAUKOHCmMpyupoearue D€KOM6uHaHmelX JHK.




Co3zoaHue

MPAHC2EHHbIX




Op2anu3M08.J{oCmudiIceHUAUNEP CREeKMUEbIXPOMOCOMHOUU
2CHHOUUHIICEHePUL. IKON02UYECKUCU IMUYECKUECNPOOIeMbl 2EHHOU UHICEHEePUU.

Meouyunckue OUOMEXHONI02UL. Ilocmeenomnasn

yupposasmeduyuna I1L[P-

ouaznocmura. MemabonoMHbIUAHANUS,2eHOYCHMPUYECKUUAHANUSIPOMEOMAYEN0
BEKAONIAOYCHKUCOCMOAHUAC20300p08bs. Hcnonbsosanuecmeonosbixkiemok. Tape
emnaamepanuspaxa.3D-
OUOUHIICEHEPUAONAPAZPAOOMKUDYHOAMEHMATIbHLIXOCHOBMEOUUUHCKUXINEXHOJLO
2UlL, CO30AHUAKOMNAEKCHBIXIMKAHEUCOYCMAHUEMMEXHOIO2UUMP EXMEPHO200UOND
UHMUH2AU CKAPDONOUHAONAPCUEHUAZA0AUNEPCOHAIUSUPOBAHHOUMEOUYUHDL.

Coz0anuesekmopHbiX6AKYURC _Yeblo0becneyeHusKOMOUHUDOBAHHOUZAUUNbI
om 6030yvoumenei OPBH, YCMAHOBIEHUE, MOJIEKVAAPHBIX
mexanuzmosdyuxyuonuposanus PHK-codepoicauux 6upycos, 6bi3blearouiux
0c000 onachvle3abone8anus4e08eKd UNCUBOMHDLY.

JdemoncTpanuu

Tabmumemcxembl: «CoIp30BaHUEMUKPOOPTaHU3MOBBITPOMBIIIITICHHOMITPOU3
BOJICTBEY, «KiteTouHasuHkeHepus», «| eHHASUHKEHEPUS».

JlabopaTopHBIeMIIPAKTHYECKHEPA0OThI

1. JIaGoparopnaspaboTa«3yueHneoObeKTOB OMOTEXHOIOTHI Y.

2. IpakTrueckaspabdora«llomydeHre MOJTOYHOKHCIBIXITPOIYKTOBY.

3. Dxckypcusi«buoTexHomnorus—
BaXHEHIIIASTIPOU3BOIUTEIHPHASICHIIACOBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOCTIPON3BOCTBO).

COILEPKAHUE YYEBHOI'O ITPEIMETA «bUOJIOI'US»

11 KIIACC

ba3oBblii ypoBeHb

Yray0JieHHbIH YPOBEHb

11 kaace. 1 4 B Hee10, Beero 34 4, U3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaace. 102 4, u3 HUX 8 4 — pe3epBHOE Bpems




Tema 1. DBoJIOLIHOHHASA OUOJIOTHSA

IBOJIONMOHHAS 0M0JIOTUSA

[Ipennoceuiky  BO3HUKHOBEHHSI  JBOJIOLMOHHOM  TEOPHHU.
DBOJIIOIIMOHHAST Teopuss U €€ Mecto B Ouosioruu. BrusHue
HBOJIIOIIMOHHOW TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzeTenbCcTBa JBOJIOIMH. ITaneoHTONIOTrMUECKHE:
IOCJICIOBATEIIFHOCTh IOSBIICHUS BHJIOB B ITAJICOHTOJOIMYCCKOM
JIETOIIHMCH, TIepexoaHble (hopMbl. broreorpaduueckue: cXoacTBO U
paznuune (hayH 1 HIop MATEPUKOB U OCTPOBOB.

DOMOPHOJIOTMYECKHUE: CXOACTBA M Pa3Iudus SMOPHOHOB Pa3HbIX

BHJIOB ITI03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHE:
FOMOJIOTUYHBIC,  AHAJIOIMYHBIC, PYIMMEHTApHBIC  OpraHbl,
aTaBU3MBI. MounekynsipHO-OMOXUMUYECKHE: CXOJCTBO

MEXaHU3MOB HACJE/JICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX
IIyTE€N Y BCEX OPraHU3MOB.

OpomonmonHass  teopuss Y. Jlapsuna.  Ilpennocsiiku
BO3HUKHOBEHUS JapBUHU3MA. [[BUKYIIME CHIIBI SBOJIIOIIMM BUJIOB
no JlapBuHy (M30BITOYHOE pa3MHOXKEHHME MPU OrPaHMYEHHOCTH
pecypcoB,  HeompenenéHHas ~ M3MEHYMBOCTh, Ooprba  3a
CYIIIECTBOBaHME, €CTECTBEHHBIH 0TOOD).

Cunrernueckast Teopus sBomtounun (CTD) m e€ ocHOBHbIE
IIOJIOKEHUSI.

Muxkposontorus. [Tonmynsius kak eTuHUIA BUIa U 3BOJIOLUH.

JiBwxyue cuibl ((akTopbl) SBOJIOLUU BHJIOB B HPUPOJIE.
MyTaluuoHHBIA Tpoliecc W KOMOMHATHBHAasT HW3MEHYHBOCTb.
[onmynsumoHHbIe BOJIHBI U ipeiid renoB. M3omsanus 1 Murparus.

EctectBenHbIil 0TOOp — HampaBisoUMil (HakTop 3BOIOIUH.
@DOopMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOLHH.
[Tpumepsr mnpucnocobnenuit y opranusmMoB. ApoMopdo3bl H
UIM0-a Al TalliH.

Bun u BunooGpaszosanue. Kpurepun Buga. OcHOBHBIE (HOPMBI
BHU1000pa30BaHMs: Teorpapuieckoe, IKOJIOTUIECKOE.

MakposBomtoniust.  Dopmbl  3BosOLMU:  (puseTHdecKas,
JMBEpPreHTHas, KOHBEPreHTHas, napasuienbHas. HeoOpaTumocTsb
IBOJIIOLIHH.

[Ipoucxoxaenue  or

HCCIICHUAIIN3UPOBAHHBIX IMPEIAKOB.

3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIEHUI B 0H0JI0THH

OBOJIIOIIMOHHAS TEOpUs Y. JHapsuna.llpeamocelakn BO3HUKHOBEHUS
JapsuHu3Ma. JKn3HE B HaydHas AeaTeapHocTh Y. JlapBuHa.

JIBrokyiue cuabl dBoJronry ByuaoB o Y. JlapBuHy (BLICOKAs MHTEHCUBHOCTH
pa3sMHOXKEHHMSI  OpPraHM3MOB, HAcIEACTBEHHAas HM3MEHYMBOCTh, 0OOpnOa 3a
CYIIIECTBOBAHME, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

OdopMireHre cuHTeETHYECKOH Teopun sBojronnd (CTD). HeliTpanbHas Teopus
sBoJOIMU. CoBpeMeHHas ABOJIOIMOHHAS OMOJIOrUs. 3HAYCHUE SBOJIIOLMOHHOMN

TEOPUU B (hOPMHPOBAHUU ecrTec-
TBEHHO-HAYYHOM KapTUHELI MHADPA.

JleMoHCTpaLUH

Iloptpernl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, D. XK. Cenr-HUnep, XK.
KroBne, 4. JapBuH, C. C. YeTBEpHUKOB,

N. U. HImansraysen, Jix. Xongenx, 1. K. benses.
Tabmauiel 1 cxeMbl: «CrucreMa skuBoi npupoasl (o K. JIunuero)y, «JlecTHuia
JKUBBIX cyiiecTB (1o Jlamapky)y», «Mexanu3M GhopMUPOBaHHUS IIPHUCIIOCOOTIECHUIN
y pacTeHMi M KMBOTHBIX _ (mo  Jlamapky)», «Kapra-cxema  Mapuipyra
nyremecteua Y. JlapsuHay, «Haxomkm Y. JlapBunawy, «PopMbl 00pbOBI 33
cyiiecTBoBanney, «llopoasl rony0eiy», «MHOroobpasue KyILTYPHBIX (GopM
Kanyctely, «llopoabl AOMAIIHUX KUBOTHBIXY», «CxemMa o0pa3oBaHHsl HOBBIX
BuaoB (1o Y. Japsuny)», «CxeMa COOTHOIIEHHS ABIOKYIIMX CHI DBOIIOIIHMHNY,
«OCHOBHBIE MOJIOKEHUS] CUHTETUIECKON TEOPHUU DBOJIFOLIMIY.
MuKpO3IBOIIONHA U €€ pe3VIbTAThI

IHonynsauus Kak diaeMeHTapHas eanHuna dBoironun. CoBpeMeHHbIE METObI
OIIEHKH TE€HETHYECKOI0 Ppa3sHoo0pasus M CTPYKTYphl momyiasauuii. M3MmeHenue
reHo@oHa NONVYJIAIMU KaK d3JISMEHTApPHOE DBOJIIONMOHHOE SBJICHHE. 3aKOH
reaernyeckoro pasuosecus Jx. Xapau, B. BaiinGepra.

OneMenTtapuble  GakToOpbl  (ABIKYIIME CHJIBI) DBOJIONMH. MYyTallMOHHBIN
nportecc.  KoMmOuHATHBHAA  M3MEHYMBOCTE.  JIpelid IeHOB —  CIIyYalHbBIE
HEHAIpaBJICHHbIE HM3MCHEHHMSA YacTOT aJUIeJIEM B HONVJIAIMAX. Dpdexm
ocnosamens.  Ippexkm Oymuliouno2o copaviuka. CHUICEHUE 2eHemUu4ecKo20
paznoobpaszus: npuyunsl u_creocmeus. Ilpossenenue s¢hpexma opeiicha cenos 6
bonvuwux U manvlx __nonyaayusx.  Murpamuu.  V3ousMums  IOIYIISIIIMI:
reorpabudeckas (IpocTpaHCTBEHHAs ), OMoJaorndeckas (penpoayKTHBHAS).

EcrtecTBeHHBIH  0TOOp —  HAOPaBILIIOMINN  (aKTOp  DBOIIOIHMH.
€CTECTBEHHOr0  0TOOpa:  JABHIKYIIUM, CTaOMIM3UPYIOIIMI,

DopMmEl
pa3phIBAIOIINI




[Iporpeccupyroimas crienuain3anus. AJanTUBHAS pagualius.
JdemoHcTpauuu:
Ilopmpemuwr: K. Jlunneir, XK. b. Jlamapk, Y. apsun, B. O.
KoBanesckuii, K. M. bap, 3. I'ekkenb, ®. Mrwomiep, A.H.

CeBep110B.
Tabnuyer u cxemoi: «Pa3BuTHE OPraHNYECKOro MUpa Ha 3eMiie»,
«3apoAplllM  MO3BOHOYHBIX  JKUBOTHBIX», «ApPXEONTEPUKCY,

«Dopmbl 60pBOBI 3a cymiecTBOBaHHE», «EcTecTBEHHBIH OTOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHoroodpasue Mnopos
KUBOTHBIX», «llomymsuun», «MyTalmoHHAas W3MEHYUBOCTDHY;
«Apomopdo3ery, «Mnuoamanranuny, «OOmas AereHepanusy,
«/IBmxymue cuisl  9Bomronuny, «Kapra-cxema Mapuipyra
nyremectsust Y. J[lapBuna», «boppba 3a cyliecTBOBaHUEY,
«[Ipucnocob1eHHOCTh OpPTaHU3MOBY, «["eorpaduueckoe
BUJ1000pa30BaHKE», «IKOJIOTHUECKOE BUI000PA30BAHUE).

Obopydosanue: KOJIEKIHS HACEKOMBIX C Pa3TUYHBIMU TUTIAMU
OKpacku; HaboOp IJIOJOB M ceMsH; Kosutekius «lIpumepsr
3aIUTHBIX MPHUCIIOCOOTICHUN Y KUBOTHBIX»; MOJeNb «OCHOBHBIE
HalpaBJIEHUs JBOJIOLMKY», 00bEMHass Mozaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra wmupa; koymekuus — «DopMbl
COXPAHHOCTH HCKOMAeMbIX >XMBOTHBIX U PACTCHHIN»; MOEINb-
anmuukanys  «llepekpéct XpomMocoM»; BIIQKHBIE TpenapaThl
«Pa3BuTHe Hacekomoroy», «Pa3BuTHE JATYIIKHY; MHUKpOIpenapaT
«/Ipo3oduna» (Hopma, Mytamuu (HOPMBI KPBIIREB M OKPACKH
Tena).

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Jlabopamopnaa paboma Ne [. «CpaBHeHHE BHUAOB IO
MOP(}OIOrHUECKOMY KPUTEPHION.

Jlabopamopnas paboma Ne 2. «Onucanue MpucocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTENILHOTO XapaKTepay.

(mu3pynTuBHEIH). TTonoBol 0T00p. BO3ZHMKHOBEHHME M 3BOJIOLHS COLUAIBHOIO
MOBEJICHHUS JKUBOTHBIX.

[IprcnocoOJEHHOCTh  OPraHM3MOB  KaK  PE3YNbTaT  MUKPOIBOJIIOIMH.
BO3HUKHOBEHHE  IPUCHOCOOJEHHMH v opraHm3MoB.  ApomMopdo3bl U
nauroagantanuu. [IpuMepsl IPUCIIOCOOICHUN YV OpraHu3MOB: MOP(hOIOTHYECKHUE,
(U3HONIOTHYECKHE,  OMOXHMMHYECKHE,  moBeaeHdyeckue.  OTHOCHTEILHOCTh
MPHUCIIOCOO0ICHHOCTH OPraHU3MOB.

Bua, ero kpuTepuM M CTpYKTypa. BmumooOpasoBaHue Kak pe3yJIbTaT
MHUKpO3BOIOIMU. M3oisimst — KI04eBol daktop BupoobOpaszoBanus. Ilytu
M CIIOCOOBI BHI000pAa30BaHMSL: AJI0IATPHIECKOE (reorpacuyeckoe),
CUMIATPUYECKOE  (DKOJIOTHMYECKOE), «MTHOBEHHOE»  (HOJUILIONIA3ALINSL,
rubpuansanusg). JUIMTEILHOCTh SBOJIOIMOHHBIX IIPOLIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJOTHYECKOI0 pa3HOO0pas3usl.

Posib 5BOIOIIMOHHOM OHMOJIOTMH B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O0ropa3zHooOpasuss. MUKpPOIBOJIOIUS ¥ KOJBOJIOIMUS I1apa3suTOB M UX XO3S5EB.
Mexann3Mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI
C HEeH.

JleMoHCcTpaIMK

Iloptpetnl: C. C. YerBepukos, D. Maiip.

Tabmuiel  u cxeMbl:  «MyTalnMoHHAsg W3MEHUYHUBOCTBY., «JlomyisiimoHHas
CTpYKTYpa BHUAa», «Cxema mposBIEHMs 3akoHa Xapan—BaitHOepray,
«/IBIDKVIIIE CHUJIBl  DBOJIOLHUNY, «ODKOJOTHYECKAsT W30S IONYJIANUH

ceBaHCcKoM dopenny, «l'eorpaduueckas HM30JSLMSA JUCTBEHHUIILI CHOMPCKOI
W JIMCTBEHHMIIBI 1aypcKoi», «IJonynasamuoHHbIE BOJHBEI YHCICHHOCTH XHMITHHUKOB
M KEPTBY, «CxeMa JEeMCTBHSA E€CTECTBEHHOrOo OTOOpay, «PopMel 0OphLOBI 3a
cyliecTBoBaHuey, «MHAYCTpHANbHBIA MeEIaHU3M», <«JKHBBIE HMCKOIIAaeMBIEY,
«ITokpOBUTENLCTBEHHAA OKpacka >KHBOTHBIXY», «lIpegynperxaaronas okpacka
JKMBOTHBIXY, «PHU3HOTOTHUECKHUE aJanTalymny, «[Ipucnoco0IeHHOCTh
OpraHM3MOB_ W €€ OTHOCHTENLHOCTEY, «Kputepmm Bupay, «BuIbI-IBOMHHUKN),
«CTpyKTypa BUJIA B IIPUPOJEY, «Croco05bI BHI000pa30BaHMIY,
«"eorpaduueckoe BUI000pa3oBaHUE TPEX BUIOB JAHABIIIECH)Y, « IKOTOTMISCKOE
BHI000pa3oBaHMe BHAOB CHHHMIDY, «[lomuiuionasl pacTreHuiiy, «KamycTHo-
pEIECYHBIN THOPUIY.

O6opynoBanue: repbapuy pacTEHUM; KOMIEKIINY HACEKOMBIX; Yydela IITHI U
3BEPEN ¢ mpUMEpaMM Pa3IMYHBIX MPHUCIOCOOJICHMI; 4Yydyesia OTHIl M 3BEpEr
pasHBIX BHOOB; repOapvi pacTeHHK OMM3KHUX BHAOB, 00pa30BaBIIHXCS
Pa3IUYHBIMHU CIIOCOOAMHU.

JlabopaTopHble M NPAKTHYECKHE PA0OTHI




1. JabopatopHas paborta «BBIBICHHE HM3MEHYMBOCTH Y 0coleit
OJHOT'O BHJIAY.

2. JJabopatopuas pabora «lIpucrmocoOicHus OpraHu3MOB U HX
OTHOCHUTEJIBHAS 11EIECO000Pa3HOCTEY.

3. JlabopatopHas paborta «CpaBHeHue BUIOB 00 MOPHOJIOTHUECKOMY

KPUTEPUIOY.
Makpo3BoTIoLHs U €€ pe3VIbTAThI

MeToabl H3yUYEeHHsT MAaKPO3BOIIOINH. ITaIeOHTOIOIrMYECKIE METOIBI M3YUEHUS
sposronnu. Ilepexomubie GOpMBI M QUIOTEHETHYECKHUE PSAIBL OPraHU3MOB.

buoreorpaduueckne Meroanl  u3ydeHws oBorolmu. CpaBHeHnue (haopbl
u dayHbl MaTEPHUKOB M OCTpOBOB. buoreorpadnueckue obmactu 3emin. Buani-
SHAEMHUKHU M PEITUKTEIL.

OMOpPHOIOrHYECKHUE Y CPAaBHUTEIbHO-MOP(MOJOTHYECKHE METOJbl M3YUECHUS
SBOJMIOLIMHU. |'eHeTHYecKre MEXaHM3MBbl SBOJIIOLMU OHTOI€HE3a M IOSIBICHHUS
DBOJIIOIIMOHHBIX  HOBIIECTB. | 'OMOJIOTMYHBIE M AHAJIOTHYHBIE  OpraHbl.
PynuMeHTapHEIE OpraHbl U aTaBU3MBL. MoJIeKyASIpHO-TEHETHYECKHE,
OMOXMMHUYECKHUE M MaTeMaTHYECKHE METOJIBI H3VYEHUS DBOJIFOIINH.
I'omonoruynbele reHbl. CoBpeMEHHBIE METOIBI HOCTPOSHHS (DHMJIOT€HETUYECKHUX
IEPEBBEB.

XpOMOCOMHBIE MYTAIIMU M BOJIIOINS T€HOMOB.

OO0mume 3aKOHOMEPHOCTH (IIpaBuUjia) 3BOJIOUMU. [lpunyun cmenvl @dyuxyui.
HeoOpaTuMocTs 3BOdONMKA. AanTuBHasg pagdanud. HepaBHOMEPHOCTH TEMIIOB
SBOIIOLHH.

JleMoHCTpaIIMK

IToptpeter:K. M. bap, A. O. KoBaneBcknii, @. Mrojuiep, 9. I eKkeb.

Tabaunpsl U cxeMmbl: «PUIOreHETHYECKUH Pl JIOMIATNY, «APXEO-ITEPUKCY,
«3Bepo3yOnle  sAmepbl»,  «Creronedansly,  «PuHHMOGUTBEIY,  «CeMeHHEBIE
MaHopOTHHUKNY, «buoreorpaduyeckrie 30HB 3eMuny, «JIpelid KOHTUHEHTOBY,
«PemukTely, «HavanpHble cTaguu SMOPHOHAIBHOIO Pa3BHUTHS ITO3BOHOYHBIX
JKMBOTHBIX»,  «['OMOJIOTMYHBIE M @HAJIOTMYHBIE  OpraHbl»,  «PyIMMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HA0OpHI YeIOBEKA U IIUMIIaH3e», «[ JaBHEIE
HapaBIEHUs dBOIONHNY, «O0II1e 3aKOHOMEPHOCTH YBOIIOLIHI.

OO00OpYI0BaHUE: KOJUIEKIIMY, repOapuu, MYIS)KA  HMCKOMAEMBIX  OCTaTKOB
OPraHU3MOB; MVIISDKA TOMOJOTHYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHLIX OPraHOB
M aTaBU3MOB; KOJIJICKIINH HACEKOMBIX.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie

Bo3HuKHOBeHMEe M pa3BUTHE )KU3HU HA 3emMuie

\ IIpoucxoxieHue ¥ pa3BUTHE KU3HU HA 3eMiie




JloHay4HbIE TpPEICTaBICHHUS O 3apOoXkIeHUU >XKu3HU. HayuHble
TUIOTE3bl BO3HMKHOBEHMS >KM3HM Ha 3emyie: abuoreHes u
MaHCTIePMHUS. XUMHUYECKash JBONIONHs. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. JKCIIEPUMEHTAILHOE
MOATBEPKICHUE XUMHUYECKOM 3BoIOIMU. HauvanbHble 3Tanbl
ounonoruveckon sBomonun. ['unoreza PHK-mupa. ®opmupoBanme
MEOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MNPOTOKIETKH. [lepBbie
KJIETKH ¥ UX 3BOJItOLMsL. POPMUPOBAHNE OCHOBHBIX I'PYMI KUBBIX
OpPraHU3MOB.

PasButue xu3Hu Ha 3emse mo 3paM u nepuonam. Karapxeil.
Apxelickas ¥ npotepo3oiickas 3pbl. [lanmeosoiickas spa u eé
MIEPUOBI: KeMOpHUIHCKUH, OPJOBUKCKUU, CUIIYpUHCKHUIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, IEPMCKHM.

Me3o3oiickas 3pa 1 e€ MeproIbl: TPUACOBBINA, FOPCKHM, MEIOBOM.

KaiiHo3zoiickas 3pa u €€ nepuobl: MaJeoreHOBbI, HEOT€HOBBIN,
AQHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara W TEO0JOTMYECKHX IPOLECCOB.
OCHOBHBIE 3TaMbl IBOJIIOIUN PACTUTEIBHOIO U KUBOTHOTO MUpa.
Apomop(o3sl y pacteHuii U KUBOTHBIX. [losiBIeHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa KaK OTpPaXXCHHE HBOJIIOLMH.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBoIOIMs 4esloBeKa. AHTPOIOJNOIrUs Kak Hayka. Pa3Burtue
MPEIACTABICHUN O IPOUCXOKICHUH YelIoBeKa. MeToIbl U3ydeHHS
anTpornoreHe3za. CXoACTBa M pas3jinyuusl YeJIOBEKAa M JKUBOTHBIX.
CucremaTuecKkoe MOJ0KEHUE YEIOBEKa.

JBmxymue cuisbl (akTopsl) aHTpornorenesa. HacnenacreenHnas
U3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHbIH 00pa3
’KA3HU, U3TOTOBJICHUE OPYAUHN TPY/Aa, MBIILJICHUE, PEYb.

OcCHOBHBIE  CTaquM W  BETBU  DBOJIIOIUU  YEJIOBEKa:
ABCTPAJIONUTEKH, YemoBek yMenbiid, YenoBeK MNpAMOXOIAIINM,

UYenosek HeanaepranbCkuii, YenoBexk pasymublid. Haxonku
UCKONAaeMBbIX  OCTAaTKOB, BpeMs  CYILECTBOBaHHUS, 00JacTb
pacnpocTpaHeHusi, O00BEM TOJOBHOTO MO3ra, o0pa3 IKHU3HH,
Opyausl.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIICOUTHAS
(eBpasuiickas), HETpO-aBCTPATIOU THAS (’xBaTtopuanbpHas),
MOHT'OJIOMIHASI (a3maTcko-aMepHKaHCKas). YepTsl

Hayynbple THIOTE3Bl  OPOMCXOKICHHS KM3HHM Ha 3emie. AOHOreHes
1 IAaHCIIEPMHUSL. JloHay4JHbIe NPEACTABJIECHUS 0 3apOKICHHUU JKM3HU
(kpearmmonusM). I'mmore3a  IOCTOSHHOI'O  CaMO3apOsKJIEHMST  JKM3HU U €€
onposepkeare  onbiTamMu D, Pemm, JI. Coamnamnanu, JI.  Ilacrepa.

[Ipoucx oK aeHNE KU3HA U aCTPOOMOIIOTHSL.

OcHOBHBIE 3TaNbl HEOpraHM4Yeckoi sBomronuu.IInanerapuas (reo-joruyeckas)
oBOJIIOLMA. XHMHYECKas DBOJIONHMA. AOHMOIeHHBIH CHHTE3 OPraHHYECKHX
Bemiects 3 Heopranudeckux. OmneiTr C. Mumiepa u I'. IOpu. OOpa3oBanue
nojauMepoB M3 MoHoMepoB. KoarepatHas rumore3a A. M. Omapuna, rumoresa
nepsuuHoro OympoHa Jk. XongeiiHa, re”Hermueckas rumoresa I'. Mémiepa.
Pubosumbr (T. Yek) u runmoresa «mupa PHK» V. I'mubepra. PopmupoBaHue
MeMOpaH ¥ BO3HUKHOBEHHE IIPOTOKIJIETKH.

Hcrtopusa 3emun 1 MeToabl €€ n3ydyenus. MckonaeMble OpraHui4yecKHe OCTaTKHU.
I'eoxpononorus u €€ MeTonbl. OTHOCHTEILHAS M a0COJIOTHAS T'€OXPOHOJIOIHI.
I'eoxpoHonoruyueckas IKaaa: 0HblL, dpbl, HEPUOALI, SIIOXH.

HavanpHbI€ 3Tanbl OpraHudecKoi 3BoJOUMHA. TTosBIIeHNE U 3BOJIFOIMUS ITEPBBIX
KJICTOK. OBOJIIOIHS  MeTa0oau3Ma. BO3HHKHOBEHHME TEPBBIX  OKOCHCTEM.
CoBpeMeHHBIE MHKpPOOHBIE OHOINIEHKM KaK aHaJor IEPBBIX Ha 3emie
coobmrectB. CTpoMaToJIMTEL. 1IpoKapruoOTEl ¥ DYKAPUOTEHL.

[IpoucxoxacHue 3YKapuoT (CUMOMOreHe3). DBOJIOIMOHHOE MPOUCXOXKICHUE
BUpycoB. IIponcxokKaeHne MHOTOKJIETOYHBIX OpPraHm3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX I'DYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMU BBICHINX pacTeHuil. OcHOBHBIE apoMop(o3nl
pacteHud. Brpixon pactenuii Ha cymy. IlosgBlieHHME CHOPOBBIX pPAacTeHUM U
3aBoeBanre mMH _cymu. CemeHHBIe pacTeHUs. IIponcX0KJIEHHE IBETKOBBIX
pacTeHU.

OCHOBHBIE DTambl JBOJIOLUHA KMUBOTHOrO Mupa. OcHOBHBIE apoMop(dO3bI
JKMBOTHBIX. Benackasa dbayna. KeMOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
Tunos. IlepBble XOpaoBbIe KUBOTHBIE. JKU3HL B BOJie. DBOIIOIHS IT03BOHOYHBIX.
[Ipoucxoxaenre aMmbuoOuii  u pentunnii. IIpoucxoKIeHHe MIEKOIUTAIOIINX
unrun.  pusnun  xmodeBoro apomopdosa. OcBoeHre 0€CIIO3BOHOYHBIMU
M I03BOHOYHBIMU JKUBOTHBIMH CYIIIH.

PasButHe KM3HM Ha 3emMJjie IO 5paM MW IEepHoJaM:. apxel, IpOoTEpPO30i,
MaJI€030M,  ME€3030M,  KaiuHo30i.  OOmas  xapaKTepHCTHKa _ KIHMMAaTa
U reonorndeckux mnpoieccon. IlosBaeHNE M pacBET XapaKTEPHBIX OPraHU3MOB.
VrneobpasoBaHue: €ro yCIOBUS M BIMSHHUE Ha Ta30BBIA COCTAaB aTMOCHEPEL.

MaccoBbl€ BBIMHUPAHHS — 3KOJOTMYECKHE KPHU3HMCHL Mponuioro. IIpuamHE!
M CIEJICTBUSA MacCOBBIX BhIMHUpaHMi. COBpeMEHHBIM 3KOJOTMYSCKHI KPU3UC, €ro




MPUCTIOCOOTCHHOCTH TPEACTaBUTENEH 4YeJOBEUEeCKUX pac K
YCIIOBHSIM  CYIECTBOBAaHMS. EJIMHCTBO 4YeIOBEYECKHX  pac.
Kpuruka pacusma.

JdemoHncTpauuu:

Ilopmpemuer: ®. Penu, JI. Ilactep, A. W. Onapun, C. Muinep,
I'. FOpu, Y. /lapBuH.

Tabauyvl u cxemol: «Bo3HukHOBeHHE COJIHEYHOW CHUCTEMBI,
«Pa3BuTHe oOpraHMyeckoro wmupa», «PacTuTenbHas KIETKay,
«KuBoTtHas KIIETKa», «I[IpokapuoTnueckas KJIETKa»,
«CoBpeMeHHasi CUCTEMa OpraHU4YecKoro mupa», «CpaBHEHUE
AQHATOMUYECKHX 4YEPT CTPOCHMsSI YEJIOBEKa M YEeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa MAJICOHTOIIOTUYECKUX HaXOJI0K
MPEAKOB COBPEMEHHOIO YEJIOBEKa», <«/lpeBHeWne Jroan»,
«/IpeBHue monn», «llepBbie coBpeMeHHbIE TH0aN», «HemoBeueckue
pacbi».

Obopyoosanue: mynsxu «lIpoucxoxneHre yenoBekay (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHJIepTaiblla, KPOMaHbOHILIA);
CIEeNKA WJIM M300paKEeHUs KaMEHHBIX OpYIUH IepBOOBITHOTO
yeJioBeKa (KaMHU-YOIIIepbl, pyousa, ckpediia); reoXpoHOIOrnuecKas
Tabsuna; koyuieKuus «PopMbl COXPaHHOCTH HCKOMAEMBbIX KMBOTHBIX
Y PACTECHUID.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:

Ilpakmuueckass pabomalNe 1. «3ydueHue
OCTaTKOB PACTEHUI U )KMUBOTHBIX B KOJIIEKIIUAX).

OKckypcuss «IBOMIOLMS  OPraHWYECKOro Mupa Ha 3emiie»
(B eCTeCTBEHHO-HAYYHBIH WM KpaeBeTUeCKUil My3el).

HNCKOITIa€MbIX

ocobenHoctH. [IpobieMa coxpanenus OuopazHoobOpasus Ha JeMiie.
CoBpeMeHHasg CHUCTEMA OPraHUuYecKoro mwupa. [IpuHummnsl xiaccuUKaALUU
opraun3MoB. OCHOBHBIE CUCTEMATUYECKUE TPVYIINBI OPraHU3MOB.

JleMoHCTpanu

IlopTpernl: ®@. Penu, JI. Crnaurannanu, JI. ITactep, M. M. Meunukos, A. HW.
OmnapuH, JIx. XOoIaeHH, I. Mémep, C. Muep,
I. IOpu.

Tabmuiel  ucxeMmbl:  «Cxema omblta D,  Pemmy, «CxeMa  ombITa

JI. ITacTepa 1o M3YYCHUIO caMO3apoKACHUS KU3HIY, «CxeMa onbita C. Muniepa,
I". Opuy, «3tansl HEOPraHMYSCKON SBOJIIOLIMNY, «I €0XpOHOIOrHYecKas IKaIay,
«HavaapHble dTalbl OpraHNYeCKOM HBOMIOMUMY, «CxeMa 00pa3soBaHUsA DYKAPHUOT
OyTéM cuMOuoreHesay, «CucTeMa KHBOM NPUPOIBD», «CTpoeHHE BHUPYCay,
«Apomopdo3sl  pacreHuil», «PuHHOOUTE), «OIHOKIETOYHBIE BOJOPOCIHY,
«MHOTOKJICTOUHBIEC _BOJIOpOCANY, «Mxm», «IlamopoTHUKNY, «I 0JIoOcCEMEHHEIC
pactenusty, «Opranpl IIBETKOBBIX pacTeHuiy, «Cxema pa3-BUTHsS KUBOTHOI'O

MHUpa», ((ADOMODd)OBBI JKUBOTHBIX», «[Ipocrteimmey, «KUIIeUHOnOIOCTHBIEY,
«lImockue 4CpBUY, «YIICHUCTOHOTHEY, «PBI6I>I», <<3CMHOBOI[HI)IC»,
«lIpecMpikaromuecsy, «lItunply, «MuaekonuTammmey, «Pa3BuThe KHW3HU

B apXeucKoii apey, «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON dpey, «Pa3Butre KU3HU
B AJI€030HCKOHN dpey, «Pa3BuTHe )XKU3HU B ME3030MCKOHN dpey, «Pa3sBuTHeE KU3HU
B KalfHO30MCKOi dpey, «CoBpeMEHHAsI CHCTEMA OPraHUYECKOTO0 MUPAY.

OO6opynoBaHue:repOapul  PacTEHUN  pa3IMYHBIX  OTAEIOB;  KOJUIEKIIHMHU
HAaCCKOMBIX BJIA’KHBIC InperaparTrbl KHNBOTHBIX, PAKOBUHBI MOJIJIFOCKOB.
KOJJIEKIIMUA _UTJOKOKHMX; CKEJETHl NO3BOHOYHBIX KMBOTHBIX; Yydeda IITHII
M 3BEpEil; KOJIJIEKIMU OKAMEHEIOCTEH, IMOJE3HBIX HMCKOMAEMBIX, MYVIISDKHU
OPraHNYECKHUX OCTATKOB OPraHU3MOB.

JlabopaTopHble M NPaKTHYECKHE PA0O0ThI

1. BupryvaaprHas gnabopaTtopHasg pabora  «MoaeaupoBaHue

onbIToB Mumnepa—IOpu 1Mo u3ydeHnio aOMOreHHOI0 CHHTE3a OPraHMYECKUX

COEIMHEHHUH B IEPBUYHOM aTMochepey.
2. JJabopaTtopHas pabora

OCTaTKOB APEBHHUX OPraHHU3MOBY.

((I/ISV‘IGHI/IC " OITMCAHUEC HCKOIMAaCMbIX

3. [IpakTtnyeckass pabora «3yyeHne OCOOEHHOCTEH CTPOEHUSI
pacTEeHUN Pa3HBIX OTIEIIOBY.
4. [IlpakTnyeckas paboTa «M3yyeHne  0coOEHHOCTEN  CTPOEHUS

INO3BOHOYHBIX XUBOTHBIX).
HDOHCXO)KIICHI/IB YeJI0BEKA — AHTPOIIOI¢HE3
Pazgensl ¥ 3aa4M aHTPOIIOJOTHH. MEeTOibl aHTPOHOJIOTUH.




CraHoBJ€HHE IPEACTABICHUI O MPOMCXOKIEHHU YeJOBEKa. PenurnosHeie
B033penusi. CoBpeMeEHHBIE HAYYHBIE TEOPHH.

CX0JICTBO 4€JIOBEKA C KUBOTHBIMHU. CHCTEMATUUYCCKOE IOJIOKEHUE YEIOBEKA.
CBHJIETENILCTBA _ CXOACTBA _ YEJIOBEKA  C )KHBOTHBIMH: CPaBHMTENILHO-
MOpP(hOJIOTHYECKHUE, SMOPUOIOTHYECKHUE, (hH3H0I0r0-OMOXUMHUYECKHE,
moBeieHUYecKre.  OTauMuus  YenoBEKa  OT  JKMBOTHBIX.  IIpsSMOXO0KIEHHE
M KOMIUIEKC CBA3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta M BTOPOH
CHUTHAJILHOM CHUCTEMBL.

JBmxkyime cwisl ((akTopsl) aHTPOIOreHe3a: OHOIOTHYECKHE, COLMAIbHEIE.
CooTHOILIIEHHE OMOJIOTHYECKMX M COLIMAILHBIX (haKTOPOB B aHTPOIIOI€HESE.

OCHOBHBIC CTaJMIM _aHTPONOreHe3a. PaHHKe Yea0BEKOOOpa3HbIC 00C3bSHBI
(IpOKOHCYJIBI) M PaHHHE IMOHTUIBI — O0IIMe IPEIKH YEI0BEKOOOPA3HBIX 00€3bIH

U JIIoed. ABCTPAJIONHUTEKU — JABYHOTHE MNOPEIKU jdroaeil. YenoBek yMeNIbIi,
IEPBLIEC U3rOTOBJIECHUA Oopyauil Tpyaa. YelloBeK IPsIMOXOMANINNA U MEPBLIHA BLIXOI
groneil 3a npenensl Adpuru. YenoBek reinens0eprckuii — oOIMA  PENoK

HEaHJIEPTAJIBCKOIO YeJIOBEKa M YeIOBEKa pa3yMHoOro. YenoBek HeaHAEPTAIbCKUNA
KaK BUJI JIIOACH XOJIOJHOrO KJIMMaTra. YeldoBeK pa3yMHBIA COBPEMEHHOI'O THIIA,
IEHHUCOBCKMM YEIOBEK, OCBOECHHME KOHTHHEHTOB 3a IpeaeiaaMd AdQpHKH.
ITayleoreHeTHKA M ITAJICOTCHOMUKA.

OBOJIOIHSA COBPEMEHHOIO 4eNOBEKa. ECTeCTBEHHBIH OTOOP B MONMYJIAIMIX
yenoBeka. MyTalMOHHBIN mporecc U nmoauMopdusM. TlonyasiinoHHbIE BOJHLI,
Ipeid reHoB, Murpanus U «d¢G@eKT oCHOBATEIS» B MONYIAIHIX COBPEMEHHOIO
JeJIoBEKa.

Yemoseueckne packl. IloHsaTtme o pace. boibllie packl:  €BpONECOMIHAs
(eBpasmiickas), aBcTpajo-HerpoujaHas  (DKBaTopHajbHas), MOHIOJIOWIHAS
(a3maTcko-aMepuKaHckas). BpeMs M IyTH pacceleHHs] 4ellOBEKa MO IUIAHETE.
EnpacTBO  yenmoBeueckux  pac.  HaydHas  HECOCTOSITEIBHOCTH  pacu3Ma.
[IpucriocoO0JEHHOCTh YEI0BEKA K Pa3sHBIM _YCIOBHUSIM OKPYIKAIOMIEH CpPEBI.
Bausiune  reorpaduyeckoil  cpeanl W apeiida  reHoB  Ha  MOpP¢OJIOTHIO
1 (U3HUOIOTHIO YEIOBEKA.

MexaucouIuInHapHeIe METOJIEI B hHU3HUECKON (OMOIOrMYECKOit)
aHTPOIIOJIOTHH. DBOJIIOIIMOHHAS aHTPOIIOJIOTHS 1 AJIEOAHTPOIOIOT U
YeJIOBCUSCKUX monynsanuii. buoconuaasHble MCCIENOBAHUA TPUPOALI YSIOBEKA.
HccneaoBanre KOBOIIOLNN OMOJIOTHYECKOr0 M COLMAILHOIO B YEIOBEKE.

JleMoHCTpanuu

Iloprperswl: Y. Jlapsudn, JI. JIuku, J. 5. Porunckuii, M. M. I'epacumoB.

Tabauiel ¥ cxeMbl: «MeToabl aHTPONOJOTHHY, «I 0JOBHOH MO3I 4YeIOBEKaY,
«YenoBekoobOpasHele 00e3bsHBDY, «CKEJIEeT dYelloOBEKa M CKEJET IIMMIIAH3E,




«PyIMMEHTBI M aTaBU3MBDY, «JIBrOKYIIIHE CHUIBI AHTPONOreHE3aY,
«DBOJIOIMOHHOE JIPEBO YETIOBEKA», «ABCTPaIONUTEK», «UeJ0BEK YMEJIBINAY,
«Yenosek mpsMoxomsamuily, «JleHucoBckui denoBek» «HeanmeprajapOby,
«KpomaHbpoHIBDY, «IIpeaku deaoBekay, «OTalbl 3BOJIIOIMM YeaoBeKay, «Pachl
YEJIOBEKAY.

O00opya0BaHNE: MYJILTIKHI OKaMEHEIOCTEN, NPEIMETOB MaTepHUAILHON
KYJIBTYPHl  IPEOKOB _ 4eNOBEKa; penpoaykuumu  (dororpabmu)  KapTHH
¢ MH(OJIOTHYECKMMU K OMOJEHCKUMU CIOXKETAMHU MPOUCXOKIEHUS YEIOBEKA;
(dororpaduy HaXOJOK MCKONACMBIX OCTATKOB YEJIOBEKA; CKEIICT 4YEJIOBEKA;
MOJIENIb Yepena YeIOBeKa U Yepela IUMIIaH3€; MOJIENIh KUCTH YeIOBEKA ¥ KUCTH
IIMMITIaH3€; MOJICIIH TOpCca IPSAKOB YSIOBEKA.

JlabopaTopHble M MPaKTHYECKHE PA0OTHI

1. JaGopaTtopHas pabora «M3yueHue
CKEJIETA YEIOBEKA, CBA3AHHLIX C IPAMOXOKIECHUEM.
2. Ilpaktuyeckas pabora «/3ydeHHe DKOINOIMYECKHX aJaITallii
YeJIOBEKAY.

0COOEHHOCTEH  CTPOECHUS

Tema 3. OpranusMsbl H OKpPYKal0IAas cpeaa

Opranu3msl 1 OKpY:Kal0Ias cpeaa

DKOJIOTHSI KaK Hayka. 3a/lauyd W pasJiebl 3KOJIOTHH. MeTosl
9KOJIOTMYECKUX MCCIEI0BaHUN. DKOJIOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenbl o0MTaHMS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3/YIIHAs,
MOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanus 3KOIOTHYIECKUX
dakTopoB: abuoTHUeCKHe, OMOTHYECKHME | AaHTPOIOTCHHBIE.
JleiicTBre sK0I0rMYeCKUX (PaKTOPOB HA OPraHU3MBI.

AbGunornueckue (akTopbl: CBET, TEMIIEpaTypa, BIAXKHOCTD.
®dotonepuoan3M. [IpucrnocobieHnss OpraHU3MOB K JIEUCTBHUIO
abuotnyeckux GpakTopoB. bruonornueckue puTMBI.

buotnueckue Qaxropsl. Bunbl OMOTHYECKUX B3aUMOAECHCTBUIA:
KOHKYPEHLIUsI, XHWIIHUYECTBO, CUMOMO3 U ero  (opmsl.
[TapazutusMm,  Koomepauus, MYTYyaju3M, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHHe OMOTHYECKHX B3aWMOJICHCTBUU ISl CYIIECTBOBAHUS
OpPraHU3MOB B IIPHUPOJHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XAPAKTEPUCTUKU nomynsuuu. OCHOBHBIE
NOKa3aTeN! MONYJISIUU: YUCIEHHOCTD, INIOTHOCTb, POKIAEMOCTD,

JKoJ0russ — HAYKA 0 B3aMMOOTHOINEHUAX
M _HAJTOPTaHM3MEHHBIX CHCTEM C OKPYKAIOIIEH Cpeaoi
3apokaeHue U pa3BuTHE dKoaoru B Tpyaax A. I'ym6onpara, K. @. Pyibe,
H. A. CeseprioBa, 9. I'ekkenst, A. Tencnu, B. H. Cykauépa. Pa3nensl u 3agaun
9K0JI0rUH. CBSI3b DKOJIOTHH C IPYTHMH HaYKaMHU.
Metoasl skojiorud. IloneBble HaOMIOAEHHS. DKCIEPUMEHTHI B DKOJOLHH:

OpraHu3smMoB

OpUPONHBIE ¥ JaboparopHble. MOIEIUpoOBaHNUE B DKOJOTHH. MOHWUTOPUHT
OKPYKAIOLIEH cpeabl: JOKAILHBIN, DETHOHANBHBIN YU TI100AJIbLHBIN.
3HayeHHe  DKOJOTMYECKMX 3HAHWU  JUIA  YeJOBEKA.  DKOJOTHYECKOE

MHPOBO33pEHHUE KAaK OCHOBA CBA3EH dUeIoBeUYeCcTBa ¢ Mpupoaoi. PopMupoBaHue
DKOJIOTHMYECKON KYIBTYPEI ¥ DKOJOTHYECKON IPaMOTHOCTH HACEJIEHHUSL.

JleMoHCTpaIIMK

Iloptpernl: A. I'ymbompar, K. ®P. Pympe, H. A. CeBepuos,
A. Tencmm, B. H. Cykaués.

Tabmuiel ¥ cxeMbl: «Pas3fmenbl 5KoJorumy, «MeToapl 3KoJorumy, «Cxema
MOHHUTOPHHIA OKPYKAIOIIEH CpEeaby.

JlabopaTopHble M NpaKTHUYECKHE PA0OThI
JJabopatopuas pabota «l/3ydeHrne METOIOB DKOJIOTHMUECKHX
HCCIICIOBAHUIN).
Opraiu3Mbl M cpeia oOMTaAHUA

Okosiornueckrie (paxTopsl M 3aKOHOMEpPHOCTH MX aeiictBus. Kiaccubukaims

9. I'ekkenb,




CMEPTHOCThb, TPUPOCT, MHTpanusa. JMHaMHKa YHCIEHHOCTH
MOMYJISAIIUN U €€ PEeTYIISIIIU.
JdemoHcTpaumnu:

Iopmpemor:A. T'ymbonsar, K. ®. Pynbe, D. ['ekkens.

Tabnuyst u cxemor: xapta «[Ipupoaasie 30HbI 3eMiun», «Cpenbl
oOutaHusi opranu3moBy», «Dotonepuoausm», «llomymsuuny,
«3aKOHOMEPHOCTH POCTa YHMCICHHOCTU MOIMYISALUUU HH(Y30pUu-
Tydenbkuy, «[lumessie nenmn.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Jlabopamopnass ~ paboma  Ne 3.  «Mopdosoruueckue
0COOEHHOCTH PAaCTEHHH U3 pa3HbIX MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4. «BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa.

Ipaxmuueckas paboma Ne 2. «[1oacyY€T MIOTHOCTH MOMYSIUN
Pa3HBIX BUJOB PACTCHUI.

SKOJIOTMYECKUX  (DaKTOpOB: abumoThyeckue, OHOTHYECKHE, aHTPOUOr€HHEIE.
OOme 3aKOHOMEPHOCTH  JEUCTBHS DKOJOrMyeckux daxkropoB. [lpasuio
munumyma (K. Hlopenrens, 0. JIubux). TosepaHTHOCTL. DBpUOUOHTHBIE

U CTEHOOMOHTHBIE OPraHU3MBI.

Aounornueckue daxropel. CBeT Kak dKomormdeckuii dakrop. JlelcTBue
Pa3HBIX VYACTKOB COJIHEYHOI'O CIIEKTpPa Ha OpPraHM3MBI. JKOJOTHMYECKHE T'PYIIIEI
pACTEHUM M JKMBOTHBIX 110 OTHOIIEHHIO K cBery. CHrhajgpHas poOJib CBETA.
DoTONECPHOAN3M.

TeMmneparypa Kak dkogormdeckuil ¢dakrop. JlelcTBHE TeMIeparypsl  Ha
opragu3Mbl. TIoHKHIOTEpMHBICE W TOMOMOTEPMHBIE OpPraHu3Mbl. IBPUTECPMHEIC
A CTEHOTEPMHBIE OPTaHU3MBL.

BnaxHOCTb,  KakK  3KoJiornmueckuii  dakrtop. IlpucmocoOneHnss  pacTeHUH
K HOJJIepKaHMI0 BojaHOro Oananca. Knaccudukaius pacTeHHMI 110 OTHOIICHUIO
K Bojze. [Ipucmnoco0iieHus >KUBOTHEIX K M3MEHEHUIO BOJIHOIO PEKHUMA.

Cpenpl  oOWTaHHS OPraHM3MOB: BOAHAs, HA3EMHO-BO3AYILNHAS, IIOYBEHHAS,
rIyOMHHAs  NOANOYBEHHAS, BHYTPpHOpPraHu3MeHHas. PU3MKO-XMMHYECKHUE
OCOOCHHOCTH _cped o0uTaHus opraHu3moB. IIpucmocoOiieHus OpraHu3MoB
K JKM3HU B Pa3HBIX cpelax.

buonornueckue puTMBL.  BHemHue W BHYTpeHHHE PUTMEL.  CyTOYHBIE
M TOANYHBIE PUTMEL [IpHcmoco0IEHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHHIM
YCIOBHUM KH3HM.

JKusnennsle popmbl opranu3MoB. [ToHsaTHe 0 sKu3HEHHOH hopMe. JKH3HEHHBIE
(hopMBI pacTeHUH: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOIOJIECTHUE TPaBLIL,
oaHojeTHHE TpaBbl. JKu3HeHHbIE (POPMBI JKMBOTHBIX: THAPOOMOHTEI, T€OOHMOHTEI,
adpoOHOHTEI. OCOOEHHOCTH CTPOESHUS M 00pa3a KU3HH.

buornueckue dakTopsl. Buasl OMOTHYECKNX B3aMMOAEHCTBUN: KOHKYDPEHIIHS,
XMIIMHUYECTBO, cMMOMO03 H ero ¢dopmel. [lapasuTusM, Koolepalus, MyTYaIu3M,
KOMMEHCAJIN3M (KBapTHUPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aUMOJEHCTBUs  (Tommueckue, dopuueckue, dabpuueckue). 3HadyeHHe
OMOTHYECKUX B3aMMOJEHCTBUN I CYIIECTBOBAHMS OPraHHU3MOB B CPEIE
obontanus. IIpMHIMIT KOHKYPEHTHOTO HCKIIIOYECHUS.

JleMoHCTpaIMK

Tabmuiel ¥ cXeMBl:  «ODKOJIOTHYECKHE  (aKTopbly, «CBETOBOM CIEKTPY,
«IKOJIOTMYECKHE TPYIIIEI JKUBOTHBIX I10 OTHOIIEHUIO K CBETY», «TenI0KpOBHEIE
JKMBOTHEBIEY», «XOJOJHOKPOBHEIC KMBOTHEIEY, «DU3HONOTHUSCKHE aJalTalluu
JKMBOTHBIX», «Cpenbl  0oOMTaHUs OPraHu3MOB», «BHOJOTHYECKHE PUTMELY,
«KusHennple  (HOpMBI  pacTeHHi», <« KHW3HEHHBIE  (POPMEI  JKMBOTHBIXY,
«IKOoCHCTEMA IIHPOKOJMCTBEHHOIO Jecay, «IKOCHUCTEMAa XBOMHOIO Jiecay,




«lleny  muTaHMsAY,  «XHIIHAYECTBOY,  «llapasutusmy», «KOHKYpeHIIHS»,
«Cum0On03y», «kKoMMEHCATH3MY.

OO6opynoBaHue.repOapuyd  pacTEHUM M JKMBOTHBIX, MIPHUCHOCOOIEHHBIX
K BIMSHUIO Pa3IMYHBIX HKOJOIMYECKHMX (PaKTOpOB; repOapuu CBETOJIOOHUBBIX,
TEHENIOOMBLIX M TEHEBLIHOCIMBLIX PACTEHHI; CBETOIIOOMBLIE, TEHENIOOUBEIE
1 TCHEBLIHOCIMBEIE KOMHATHBIE pacTeHus; repbapuu M KOJUIEKIIMU
TEIUIOJIOOUBLIX, 3UMOCTOMKHUX, MOPO30YCTOMYHUBLIX PACTEHHN; Yyyesia IITHI[
M 3Bepel; repOapuu  pacTEHU, OTHOCIIUXCA K THrpoduTaM, KcepobHuTam,
Me3o(duTaM; KOMHATHBIE PACTEHMSI NAaHHBIX TPVIIL, KOJUIEKIHUH >KMBOTHBIX,
OOHMTAOIIMX B pa3HBIX cpefax; repOapru M KOUIEKIMH PACcTEHUM M JKMBOTHBIX,
00JIAIAIOIINX YepTaMU MPHUCHOCOOJCHHOCTH K CE-30HHBIM M3MEHCHMSAM YCIOBUM
JKM3HM;, repOapyu M KOJUIEKIIMM PACTEHHMM M YKUBOTHBIX Pa3IHYHBIX YKU3HEHHBIX
(opM; KOJUIEKIIMM KUBOTHBLIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKHUX
B3aNMOJIENCTBHIX.

JlabopaTopHbIe H NPAKTHYECKHE PA0OTHI

1. JabopaTtopHas paboTa «BblgBIeHHE IPUCIOCOOIEHNI OPraHU3MOB
K BIMSHUIO CBETAY).

2. JlabopaTopHasa paboTa «BuIBIEHHE IPUCIIOCOOIEHUH OPraHU3MOB
K BIMSHUIO TEMIIEPATYPELY.

3. JJabopaTtopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHMI
M3 Pa3HBIX MECT OOUTAHUY.
JK0J10rMsl BUJIOB U NONYJISIIMIA

ODKOIOTHYECKHE XapaKTEPUCTUKU nonyaaiuu. [lonynsamus Kak OMonoruueckas
cucteMa. Posis HEOTHOPOIHOCTH CpeAbl, PU3HUECKUX 0apbepOB M 0COOEHHOCTEH
OMOJIOTHH BUJOB B (DOPMUPOBAHUK INPOCTPAHCTBEHHON CTPYKTYPHI HOIYISIIHM.
OCHOBHBIE TIOKA3aTENM IMONYJISINM: YHCIEHHOCTD, IUIOTHOCTb, BO3pacTHAas
M II0JI0Basg  CTPYKTYpPA, POXKIAEMOCTDL, IPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpaITHS.

Okonoruueckas CTpyKTypa mnonyisinun. OLEeHKa YUCICHHOCTH IOMYJISIIHH.
JlnHaMUKa TONVISIMU U €€ peryisiuusd. bBUuoTHuecknii mOTEHIMAT IOMYJISIIHH.
MogennpoBanne  AUHAMHUKKA _ monyiasanud.  KpuBble  pocTa  YHCIAEHHOCTH
nonyiasnuy. KpuBble BEDKHMBAHMS. Peryisius YHUCICHHOCTH ITONMYJIALHNA: POIb
(hakTOpOB, 3aBUCAINIMX M HE 3a-BUCAINMX OT INIOTHOCTU. KOJOTMYECKHE
crpareruu BujioB (r- u K-cTtparerun).

Ilonarue o0 HSKodOrMYecKkol Huine Buaa. MecrtooOuTaHue. MHOroMmepHas
Mojenb skojiormueckod Humu JDk. WM. Xatunacona. Pasmepnl DKOIOTHYSCKOM
aumy. [ToTeHnuansHas ¥ peain30BaHHas HUIIIY.

Bua kak cucremMa monyisimi. Apeannsl BUA0OB. BUIBI M MX KH3HCHHEBIC




CTpaTEeruy. JKOJOTrNYECKIE DKBUBAIICHTHI.

3aKOHOMEPHOCTH _ HOBEIEHUS W MUIpallMii  JKMBOTHBIX. buojgorumyeckue
HMHBA3UU YY>XCPOAHBIX BHUJIOB.

JleMoHCTpanu

IToptper: /Ix. M. XaT9nHCOH.

Tabmuiel ¥ cXeMbl:  «OKOJOTMYECKME  XAPAKTEPUCTHKH  ITONMYJSLIMNY,
«IIpocTpaHcTBEeHHAsT CTPYKTypa mnonyasauumy, «Bo3pacTHble  IHUpaMUAbI
nonyinsanuny, «CKOpoCThb  3acelIcHHs  MOBEPXHOCTH  3eMJIM  pa3JIMYHBIMHU

opraum3MaMmy, «Mojenb dxoornueckor Humm Jx. M. XaTanHCcoHAY).
Ob6opynoBanue:repdaprun pacTEHMI; KOJUIEKIIUN JKHBOTHBIX.
JlabopaTopHbIe H NPAKTHYECKHE PA0OTHI

JJabopatopHas paboTa «lIpucnocobnaeHus ceMsIH pacTEHUI

K PaCCCICHUIO.

Tema 4. Coo0111ecTBA M YKOJOTHYECKUE CUCTEMbI

Coo0111ecTBa 1 YKOJOTHYeCKHe CUCTEMbI

CooOmiectBo  opranusmMoB —  OuoreHo3.  CTpyKTypsl
OuoreHo3a:  BHJIOBas,  INPOCTPAHCTBEHHas,  Tpoduyeckas
(muiesas). Bunpi-nomuHanTsl. CBA3M B OMOIIEHO3E.

Okonorndyeckue  cucreMbl  (3kocuctembl). Ilonarue 06
9KocucTeMe M OuoreorneHo3e. DOYHKIMOHAIbHbIE KOMIIOHEHTBI
9KOCUCTEMBI: MPOAYLICHTHI, KOHCYMEHTHI, PENYLIEHTHI.
KpyroBopor BemecTB M MOTOK DJHEPTUH B  HKOCHCTEME.

Tpoduueckue (muieBbie) ypoBHU 3KOocUCTeMBI. [1ueBblie nenu u
cetu. OCHOBHBIE [TOKA3aTENIN SKOCUCTEMBI: OnoMacca, MPOTYKIIHSL.
OKOJIOTWYeCKHe  NHpaMHJIbBL:  NPOAYKIHH,  YHCIEHHOCTH,
6romaccel. CBOMCTBA SKOCUCTEM: YCTOMYUBOCTb, CAaMOPETYJISIHS,
pazButue. Cykieccus.

[IpupomHble  SKOCHCTEMBI. ODKOCHCTEMBI O03€p M DEK.
DKocucreMa XBOMHOIO WM IINPOKOIMCTBEHHOTIO JIECa.
AHTpPONIOT€HHBIE JKOCHCTEMBI. ATpPOIKOCHCTEMBI.

YpboskocucteMbl. buonornueckoe M XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

buopa3znoobpa3zue kak (akTOp YCTOHUMBOCTH HKOCHUCTEM.
CoxpaHeHue OMOJOTHYECKOTO pa3HO0Opasus Ha 3emMIle.

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuipl, cocraB u
cTpykTypa Owuochepsl. JKuBoe BemecTBO W €ro  (GyHKIHH.
Ocobennoctu  Omochepsl Kak  [IOOATBHOW  YKOCHUCTEMEI.

IKO0JIOTHS CO00IIECTB. IKOJOTHIYECKHE CHCTEMbI

Coo01iecTBa  OpraHu3MoB. BHOIICHO3 M €ro  CTPYKTYpa.
OpraHu3MaMH B OMOILIEHO3E.

Okocucrema kak oTkpbitas cucteMma (A. JUk. Tencin). PyHKIHMOHAILHBIE
OJOKHM OpraHM3MOB B DKOCHCTEME: IPOAYIEHTBI, KOHCYMEHTBI, PEIVIIEHTEL.
Tpoduueckne ypoBuH. Tpodwuyeckme 1enu u cetd. AOuormueckue OJIOKH
skocucTteM. IIouyBBI M MJIBI B 9KOcHMcTeMaX. KpyroBOopoT BENIECTB M IOTOK
DHEPIUH B DKOCUCTEME.

OcHOBHBIE IMOKA3aTENIM DKOCUCTEMBL. bromMacca M IpOoAVKIHA. DKOJOTHYECKUE
NUPaMHJIBI YKCeN, OMOMACCEHI M DHEPTHH.

Hunamuxa sxocucmem. Kamacmpoduueckue nepecmpotiku. Daykmyayuu.
Hamnpasiennple 3aKOHOMEPHBLIE CMEHBLI COOOIIECTB — CYKIlecCHU. llepBHUHbIe
Y1 BTOPHUYHBIE CYKIIECCUU 1 UX MPUYHHEL
AHTpomnoreHuble  BO3JEHCcTBUA  Ha cykKieccnd. KimMakcHOe  cooOLIeCTBO.
buopaznoobpa3zue M IMOJHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTHU
COOOIIECTB.

[IpupogHble 3KOCUCTEMBI. JKOCUCHEMbl 038P U peK. IKocucmemvbl _Mopeti
U OKearnos. IKocucmembvl myHOp, 1ecos8, cmenell, NyCc-mbitb.

AHTpONIOreHHBIE  DKOCHCTEMEL. ArposkocucTeMa. ATpolEHO3.
MEXKIY aHTPOIOTeHHBIMH U IPUPOIHBIMH DKOCHCTEMAMHU.

VYpbookocucteMsl.  OcCHOBHBEIE KOMIIOHEHTHI _ypOodkocucTeM. ['opoackas
diopa  u dayna. CuHHAHTpOIM3aLMI TOpoAcKoil (dayHel. buomormyeckoe
1 XO3MCTBEHHOE 3HAYECHHE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH _(POPMHUPOBAHUS OCHOBHBIX B3aMMOACHCTBHMII OpraHH3MOB

CBsA3H  MEXIY

Pazmuuus




Jlunamuueckoe paBHOBecUe U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotsl  BemiectB #u  OMOT€OXMMHUYECKHUE  LUKIIBI
2JIeMEHTOB  (yriepoaa, aszoTa). 30HAIBHOCTh  OHWOChEpEHL.
OcHoBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onocdepe 3emiin. AHTPOIIOTEHHBIC H3MEHEHUS
B Onocdepe. ['mobanbHbIE SKOJOTHUECKHUE MTPOOJICMBI.

CocymectBoBaHue Mpupojsl U uyenoBeuectBa. CoxpaHeHue
Oropa3zHooOpa3us Kak OCHOBA yCTOMUMBOCTH Ouocdepbl. OcHOBa
palMOHAIFHOTO YNPABICHUS NPUPOAHBIMH pECypcaMH U HX
uCnoiib30Banue. JloctikeHuss OUONIOruu U OXpaHa MPUPOIBIL.

JdemoHcTpaumnu:

Llopmpemur: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuyvt u cxemvr: «llumesble nenmy», «buoneHo3: cocTaB U
cTpykTypa», «lIpupomgnsie cooOmiectBa», «llemn nuTaHUSY,
«JKkomoruueckasi  nupamugay, «buochepa m  HenmoBeky,
«QKOocUCTEMA IMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO
neca», «buonenoz Bogoémay, «ArpoueHo3», «lIpumepHsie
AQHTPOIIOTEHHBIE ~ BO3MEHCTBUA Ha TpUPOAY», «Baxkueilmme
WCTOYHUKH 3arpsi3HCHHS BO3JIyXa W TPYHTOBBIX BOa», «I[louBa —
Ba)KHeHIIasg cocTaBisomas ouocheps», «DakTopbl Aerpaaanuu
nouBy, «llapaukoBeii 3hdexTy», «DaKkTOpbl PaTUOAKTUBHOTO
3arpsi3HeHus  Ouocgepbl», «OOmas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue xuzHu B Ouocdepe», «O30HOBBIM HKpaH
6uocepnr», «Kpyroopor yriaepoga B Ouochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

Obopyoosanue:moaenb-anuikanus «TunuyHble OHOIIEHO3BD;
repOapuit «PactutenbHbIe coo0IIeCTBaY; KOJUICKIIUU
«buouenos», «Bpemurenn BaXXHEUIIMX CEIbCKOXO3MCTBEHHBIX
KyJbTYp»; TepOapuu W KOJUIEKIIMM pPACTEHUH M IKUBOTHBIX,
NPUHAUICKANINE K Pa3HbIM JKOJOTUYECKUM TPYyMIaM OTHOTO
Buna, Kpacnas kuura P®, mzoOpaxkeHHs OXpaHSEMBIX BHJOB
pacTeHUl U KUBOTHBIX.

B oKocucTeMax. Poabv  kackaonHo2o  dddexkma U eud08--30UuPuxamopos
(Knroyeevlx  8u008) 6 hyHkyuoHuposanuu  skocucmem. IlepeHoc DHEPruu
U BEILECTB MEXKIY CMEXKHBIMH HKOCHCTEMAMH. Y CTOWYMBOCTH OPraHU3MOB,

OONVISAIMA M DKOCHCTEM B YCIOBHAX €CTECTBEHHBIX M aHTPOIIOI€HHBIX
BO3ACHCTBUMN.

Mexanuszmoi 6030€elCmeuUs. 3a2PA3HEeHUL PA3HLIX munos Ha
CYOOP2AHUBMEHHOM,  OD2AHUSMEHHOM, _ NONVIAYUOHHOM U DKOCUCTNEMHOM
VDOBHSX, OCHOBbL 9KON0CUYECKO20 HOPMUPOBAHUSA

AHMPONo2enno2o _so3oelicmeus. MeTomoJIoruss MOHHUTOPUHIA €CTCCTBEHHEIX M
AHTPONOI'€HHBIX YKOCHUCTEM.

JleMoHCcTpaIMK

Iloptpet:A. JI)x. Tencnu.

TabGnuip! M CXEMBI: «CtpyKTypa OHOILICHO3aY, «JKocucreMa
HINPOKOIMCTBEHHOTO Jecay, « DKOCHCTEMA XBOMHOIO jiecay, «PyHKIIMOHAILHBIE
CPYIIIBL  OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BelIECTB B DKOCHCTEME),
«llenu nuranusg (macTOMINHASA, JETPUTHAA)», «ODKOJOrMYecKas HUpaMHaa
qucesy, «JKOJOTrHYecKass nmupamMuga OMoMacchly, «DKOJIOTHYECKasT MUpaMHIA
sHeprumy», «O06pasoBanue 6ono0Tay, «llepBuuHas cykieccusy, «BoccTaHOBIEHHE
jleca IOCNIe  IoXKapay, «ODKOCHCTEMa o03epay, «ArpoueHosy, «Kpyrosopor
BEIIECTB U IIOTOK DHEPIMH B arpouenosey, «IIpuMepnl ypOo-d3KOCUCTEM.

OO6opynoBanue: repdapun pacTCHUM; KOJJICKIMM HACEKOMBIX; Uydejia IITHIT
U 3Bepeli; repOapuy KYALTYPHBIX U JMKOPACTVIIHX PACTEHHI; aKkBapHyM Kak
MOJIENIb DKOCUCTEMEI.

JlabopaTopHble M MPAKTHYECKHE PA0OTHI

1. lIpakTuuyeckasa paboTa «M3yuecHHe U onucaHue YPOOIKOCUCTEMBIY.

2. labopaTtopHas pabora  «M3yuenwe pa3zHOOOpasHs  MEJKHX
MMOYBEHHBIX WIEHHUCTOHOTUX B PA3HBIX DKOCUCTEMAXY.

3. DKcKkypcusa «ODKCKYpCHs B TMIHYHBIM _OHoOreoneHos (B __ayOpaBy,
Oepe3HsIK, eILHUK, HA CYXOAOJbHBIN MIIH ITIOMMEHHBIN JYT, 03€P0, O0I0TO)Y.

4, DKcKypcusa «DKCKYPCHS B arpodKOCHUCTEMY (HA IOJE HIU B TEIIUYHOE

XO3STACTBO)Y.
Bbuocdepa — riodanabHas 3KocucTeMa
Bruocdepa — oOmemmagerapaas  o0ogoyka 3eMIIM, TIJI€ CYIIECTBYET WIHA

CYIIIECTBOBAJIA )KU3Hb. Pa3BUTHE IPEACTAaBICHMI 0 6nocdepe B Tpyaax . 3rocca.
Yuenue B. M. Bepnajackoro o 0mo-chepe. OOmacTtu O0Hocephl M €€ COCTaB.
JKupoe BemectBo 6rocheps! U ero G YHKINH.

3aKOHOMEPHOCTH CYIIECTBOBaHUA Ouochepnl. OcoOeHHOCTH OHOocheEphl Kak
mI00anekHOM  9KocucTeMbl.  JIMHaMHYecKoe  paBHOBecHe B buocdepe.




KpyroBopoTsl BelecTB 1 OMOT€OXMMHUYECKHE IUKILl  (YIVIEPOAA, a30Ta).
PUTMHYHOCTD SBJIEHUH B Ouocdepe.

3oHanpHOCTE OMocdepsl. [loustue 0 Ounome. OcHOBHBIE OMOMBI CYIIIU: TYHJPA,
XBOHHBIE Jieca, CMEIIaHHBIC M IIMPOKOJHWCTBEHHEBIE Jeca, CTENH, CaBaHHBI,
IYCTBIHU,  TPOIMYECKHE  JIeca,  BBLICOKOropbs. KimmMar, pacTHUTENILHBIN
M JKMBOTHBINM MHp OMOMOB CVIIIH.

CrpykTypa ¥ QYHKIMS JKHUBBLIX CHCTEM, OIIEHKA MX PECYPCHOrO MOTEHIIMAJIA
1 OnochepHbIX (G YHKIIHA.

JleMoHCcTpaIMK

Iloptpernl: B. M. Bepuaackwuii, O. 31occ.

Tabmuuel u cxeMmbl: «l'eochepsl 3emuny, «KpyroBopor a3ora B OPUPOJEY,
«KpyroBopor yriepoaa B Ipupoae», «KpyroBopoT KHCIOpOJa B OPUPOAEY,
«Kpyrosopor Bousl B mpupoae», «OCHOBHBIE OMOMBL CyInmy, «KinMmarndeckue
nosca 3emuny, «Tyaapay, «Tairay, «CMmemanaeii gecy, «IIIMpPOKOINCTBEHHBIN
saecy, «Crenby, «CaBanHay, «llycTeiagy, « TpOIHMYEeCKUN JEC.
O06opyaoBaHue:repbapuy pacTeHUH pa3sHbIX OMOMOB; KOJUIEKIIUN KUBOTHBIX.
Ye10BEK H OKpPYIKAIOIIAs cpeaa

OKOJIOTUYECKHE KPHU3UCHl M MX NpUYMHEL. Bo3aeiicTBue dYenoBeKa Ha
ouocdepy. 3arpsAa3HeHUe BO3AVIIHON cpeabl. OxpaHa Bo3AyXa. 3arpsa3HEHUE
BOJHOHN cpenpl. OxpaHa BOIHBIX pecypcoB. Paspyiienne 1mouBbl.  OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHne KIumMara.

AHTpOIIOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA M KMBOTHBIM Mup. OxpaHa
PACTHUTEIBHOI0 M )KMBOTHOrO MHpa. OCHOBHEIE NPUHIMNLI OXPAHEI IPHUPOILL.
Kpacuele xuauru. Ocobo oxpangemble npupoaHsie Teppuropud (OOIIT).
BoTannyeckue cajibl M 300-TOTHYSCKUE MapKH.

OcHOBHBIE NPUHIMOBL YCTOWYMBOIO PAa3sBUTH UEJIOBEYECTBA M IPHUPOJLL.
ParnmoHansHOE MPHUPOJIONIOJIH30BAHHE M COXPaHEHHE OMOJIOTHYSCKOTO
pasHooOpasusg 3emian. OOIIMEe 3aKOHOMEPHOCTH INIOOANBHBIX DKOJOTHMUYECKHX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOI0 KPH3KCA U €TI0 BEPOSTHRIE NOCACACTBHUS.

Pa3BuTHE METOAOB MOHHUTODHMHIA  Pa3BUTHUI  OHACHBIX  TEXHOIE€HHBIX
npoueccoB.  Cucmemuvle  ucciedo8anus nepexooa K pecypco-cbepezarouieil
U KOHKYPEHMOCNOCOOHOU oHepeemukxe. buo-noruueckoe pasHooOpasue
n ouopecypcerl. Hayuonanvhvie un@opmayuonnsie cucmemvl, obecneyusauiue
docmyn K ungopmayuu no coCmosHuo 0moeabHulx 6ud08 u dxocucmem. OcHoswl
oKopeaburumayuy __dKocucmem__u cnocobos _H6opvbwl ¢ OLON0E8PENCOCHUIMU.
Pexoucmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanuu

Tabnuiel u cxembl: «3arps3HeHne aTMocdepbl», «3arpsisHeHne ruapochepbly,




«3arpsasgedne  1mouBbly, «llapHukoBeili  dddexT», «Ocobo oxpaHseMble

[IPUPOJIHBIC TCPPUTOPHUMY, «MOJIEIH YIIPABIICMOI0 MUPaY.

Oo6opynosanue:pororpaduy  oXpaHAEMbIX DPACTEHUM U XKUBOTHBIX KpacHol

kauru P®, KpacHol KHUI'M peruoHa.

*TeMaTH4YeCKoOe MUIAHHPOBAHHE YUYeGHOTO MpeIMeTa

«buomorusa»10kaacc
Ba3osrblitypoBenn(1uac) | Yrayosennblitypoenb(1+2uaca)
Koi- Koi-
BOYACOB BOYACOB
34 Temal-2.buosiorusikaknayka. 2 KuBblecucTeMbl 94
lu buonorusakakuayka lua
Dyudamenmanvrvie,  NPUKIAOHbIE  UNOUCKOBbLE 1g
HAYYHbIEUCCTIe008AHUABOUON02UL.
Ipodheccuu, ceazannvie ¢ buonocuen. 3navenue obuono2uus | 14
NPAKMUYECcKol desmenbHOCmu YenoseKa: Meouyune,
CeNbCKOMXO3AUCMBE, NPOMBLULICHHOCIU, OXPAHE NPUPOObL.
1y MeToIBIMO3HAHUSKUBOUTTIPUPOTBI 1y
MemoodvimonekyiaprouuduoI02UYeCKOUHAYKU. 1y
Houamueosasucumotiu 1y
Hezasucumounepemernnou. linanuposanuesxcnepumenma.llocman
osKau
nposepkazunomes. Hynesaseunomesa.llonsmuesblopkuueédocmo
seprnocmu. Pazdopocebuonocuyeckuxoanvlx. QueHKaoocmosepHoc
MUNOTYYEHHBIXPE3YIbMamos. [ IpUYUHBLUCKAXHCEHUADE3)IbMAMO6I
kcnepumenma.llonamuecmamucmuieckocomecma.
lu JKuBbleCHCTEMBIMUX OpTraHU3ALMS lu




CeoticmeaxicusbIXCUCmem. eduucmeoxwwuttecxozococmaga, 0uc1<pe

mnocmo UYenoCmHoCnb,
CILONCHOCbUYNOPSAOOUEHHOCHb
CMpYKmypbl,
OMKPLIMOCb, CAMOOP2AHU3AYUSL, CAMO8
ocnpoussedeniie, pazoparicuMoCchb, USMEHYUBOCHb, DOCHU

aseunmue.

lua

Hayku, u3yuarowue orcusble cucmemvbl HApA3HbIX lu
VDOBHAXOP2AHUZAYUU.

8u Tema3. XuMHUYeCKUIICOCTABUCTPOEHN EKJIETKHU 244

lu XuMmudeckuiicoctaBkiieTku. BoganmuHepaibHbIECOTU lu
Munepanvhviesewecmsa Kiemru, uxouo102uiecKkaspoib. 14
Ponv kamuonosuanuonosskiemxe. 14

I benku.CocTtaBuctpoeHne0eaKoB lua
Knaccugurauyusbenxos. [lpuonsi. lu
Jlabopamopnas paboma « Qdbuapysicenue 6eaKos ¢ lu
NOMOUWbIOKAYECTNEEHHBIXPEAKUULLY.

I depMeHThI—ON0JIOTNYECKUEKaTaTH3aTOPBbI I
benku-akTHBaTOPHINOETKU-UHTUOUTOPBHL.. lua
3aBUCHUMOCTHCKOPOCTU(DEPMEHTATUBHBIXPEAKIIMHOTpa3nuyHbIXpa | 14
KTOPOB

1g Yraeroasl. JIunuasl 1g
Obwuii _nnam  cmpoenuss  UQu3uUKO-XumMuiecKue 14

CB80LICMBAY21€60008
buonocuyeckue  gyukyuu  aunudos.  OQbwue  ceoucmea | 14
buonoeuveckux — mMemoOpaH— meKyyecmy,
CHOCOOHOCMbKCAMO3AMbBIKAHUIO,

NOIYNPOHUUAEMOCHTb.

I HyxnennoBbiekncnotsl. ATO I
Hpyrue nykneosuarpudocdarsr (HTD). lua

CexBenupoBanue/lHK.MeToabIreHOMUKH, TPAHCKPHUIITO

MUKH,ITPOTEOMHKH.
Jlabopamopnaapaboma«Hccredosanuenykieunosvixkuciom,evide | 14
JICHHBIXU3 KIeMOKDA3TUYHbIXOP2AHUSMOBY.

I Uctopusumeronpimzyyenuskiietku. Kinerounasteopus I




Ucmopus _omxpoimus __ xknemxu.  Pabomwr  P.  Iyka, A.

Jleseneyka. Knemounasmeopusa(T.1lleann, M.

LInenoen, P.Bupxos). MemoobimoneKyIsspHou u KIeMOYHOU

buono2uu:

MUKDPOCKONUS, XPOMAMO2PADus, 21eKkmpodopes, memoomMe eHblxam

oM08,0upepenyuanvroeyeumpudyeuposanue, Kyibmusupo8anue

Kemok. Uzyuenueukcuposannblxkiemok. JneKmporHast

muxpockonus.  Kongokanonas  muxpockonus.
Bumanvuoe(npustcusnennoe)usyyeHuexiemox.

lua

Ipakmuueckas _paboma _ «M3zyuenue memooos
KIeMOYHOUOUON02UU(XPOMAMOSDADUA,INEKMPO

dopes,oudepenyuanvroe

yeumpugyeuposanue, I1L[P)».

lu

J L

KierkakakuenocTHassKUBascHCTEMa

lu

Knemounas cmenxka Oaxmepuu  u  apxeu. OcobenHocmu
CMpoeHUsI2emepompodnol U aemompodHol npoKapuoOmuy4eckux
knemok.Mecmou poavnpokapuom 0UOUECHO3AX.

1a

TpaucnopmeewecmsyepesniasmamuyeckyiomemoOpany: naccusHblll
(Quddyzus, obnecuénnasouddysus,ocmoc),akmugHolii(nepeuyHbIl
UBMOPUYHBILAKMUSHLIUMPAHCNIODIN).

lu

Honynponuyae  mocmov  membpanvl.  Paboma _ nampuii-
KQIUe8020HaACOCA. IHOOUUMO3 . NUHOUUM 03, ha2oyumos. IK30yumos
JKnemounascmenka llpaxmuueckaapaboma«H3yuenueceoucmex
emoYHOUMEMOPAHBLY.

1g

CTpoeHNEeryKapuOTUYECKOMKIIETKH

Llumosons. Lumockenem. Jeudicenue YUMONJIA3MbL.
Bzaumocsazboonomembpannvix _opearoudos kiemxu. Cmpoenue
epanyaapuocopemukyaiyma.  Mexanusm Hanpasienus _0enkos 6
OIIC.  Cunmespacmeopumvix __benkos.  Cunmes  KIemoyHblx

MeMOpan. I naoxuii(acpamnynsapuolii)
OHOONNAZMAMUYECKULL
pemuxynym.Cexkpemophast dyukyus

annapama_Lonvoocu. Knemounwiii cok.Typeop. Jlabopamophas

paboma «HUccnedosanue NAA3MOAU3A

udenﬂawwwzuaaepacmumeﬂbelxwzemKax».




Ilpoucxooicoenue mumoxoudputi u_naacmuo. Cumobuocenes (K.
C Mepeoickosckuu,JI. Mapaynuc).llepsuunvie, 6mopuynbleuciodNCHbl
enacmuovipomocunmesupyrouuxsykapuom. Muxpoguiamernmeoi.
Axmunosviemuxpounamenmol. Muiuieunvlexiemxu. AKmuroebieko
MnoHeHmbiHemblieynbixkiemok. Mukpompyoouku.  Knemounwii
yenmp. Cmpoenue u
O0BUNCEHUEHCYMUKOBUPeCHUYEK. MUKpompy oo UKUYUmonia3moi.
Lenmpuons. benxu,accouuuposanbleCMUKpPOQUAAMEHMAMUUMUKD
ompyboukamu.Momopuvlebenku

6u

Temad. KnzneneareJbHOCTbKICTKHA

184

J L

OoMmensetects. [ imactnueckniioOMeH.

lu

J a 6 o pamop H asApab o m a «Hzvuenue
KamaaumuyecKkouaKxmueHocmugepmenmos(Hanpumepeamuiasoiu
UKAMAAA3bL) ».

1a

Jlabopamoprasapaboma«H3yuenuedepmenmamugHozopacuieniiey
us nepokcuoa 8000p00a 8
DACMUM EIb HBIXUNCUBOTNHBIXKACMKAX)

1a

lu

dorTocuHTE3. XEMOCUHTES

lu

Anokcuzennviiuoxcucennviiichomocunmesyoaxkmepuil.Ceemocobup
AIOWUENUSMEHMBIUNUSMEHMbIPEAKYUOHHO20UEeHMDPA.

1a

PoabxaoporuiactossipolieccedorocunTesa. CBeToBasuTEMHOBAS
dasel.  D@omoovixanue, Cz, CanCAM-munoi
domocunmesa. Jlabopamopuas paboma
«Cpasnenuenpoueccosgpomocunmesa u

XemMocurnmesay.

lu

lu

DHepreTudeckuitooMeH

lua

[pooyxkmulbpooicenuauuxucnoab3oganueyenosekom.Anaspoouvie
MUKDOOD2AHUSMbL KaK obvekmol buomexunoio2uy
u8030youmenuboae3nel.

lua

Luxnuueckuepeaxyuu. Oxuciumenvroegocgopunuposanue. dnepe
usmemopannozoepaduernmanpomoros. CunmezATPD.paboma
NPOMOHHOLL ATD-cunmassi. Ilpeumyuwecmesa
aspobro2onymuobMenaseuecmenepedana’podnbim. dgpdexmuesno
cmb

1u




3H€D2€mu‘-l€C‘KOZOO6M€HCl.

1a buocunres 6enka. Peakiiuu MaTpuaHOTO la
cunresa.l enernueckas nundopmanus u JJHK.
PeanuzanusarenernaeckoinHpopManuuBKIeTKe. [ eHeTHYEC
KHHKOINETOCBOMCTBA.
Ipunyunoi MPAHCKPURYULL. 1y
KOMNIeMEHMAPHOCHb, AHMUNAPALIEIbHOCHb, d
CUMMEMPUYHOCTb.
Cospesanue mampuynvix PHK 1g
govKapuomuyeckouxiemre. He
xooupyvrowuePHK.
I buocuntes 6enka. TpancKkpunus— MaTpUUHBIN lua
cunte3PHK. Tpancnsanus— O6uocunTe3 6enka.
OraneiTpanciaunu. KogupoBanneamuHokucnot.Posibpu6d
0COMBOMOCHHTE3eOeIIKA.
VYyactuerpancnioptHeix PHKB lua
OuocuHTe3eOeKa. Y CIIOBUIONOCHHTE3a0eIKa.
Opeanuzayusieenomaynpokapuomudykapuom. Pecyisyusaxkmusnoc | 14
mueenosynpokapuom.l unomesaoneporna(P.XKaxob,K. Mano).Mon
EKYASAPHbIEMEXAHUBMBIIKCHpECCUU2EeH08YIVKapuom. Porvxpomamu
Haspe2yiauuupadomuoleeno8. Pe2yisyuusaodMeHHbIXNPOYUeCcCco88KIem
xe.Knemounwiiicomeocmas.
1g HexnerounsieopMbIKU3HE—BUPYCHI 1g
Kusuennvruyurn/[HK-codepacawuxsupycos, PHK- 1g
cooeparcauuxeupycos, baxkmepuodazcos. QopamuasmpancKkpunyus,
pesepmasa, unmezpasa.
Ipaxkmuueckaapaboma« Co30anuemooen supycay. 1y
S4 TemaS.PazMHOKeHUENMHANBUAYAJIbHOEPA3BUTHEOPTaAaHM3MOB 154




lua KuzHeHHBIMIUKIKIETKY. [lesieHnexsieTku. Muto3 lua
Marpuunsiicuare3 IHK—pemnmukanus. I IpyHinuneipeniukanyuu lu
JHK: KOMIIJIEMEHTAPHOCTb,
10JIYKOHCEPBAaTUBHBIMCUHTE3,aHTUIIAPAIUIEIbHOCTh. MexaHu3Mpen
mukanunJIHK. Xpomocombl. CTpoeruexpomocom. TeroMepbinteno
Mepasa.
XPpOMOCOMHBIHHAOOPKIICTKU—
KapuoTHUIL UTUIOU THBIMUT arTOn AHBIHHA0OpBIXpoMOocoM. ["omortor
WYHBIEXPOMOCOMBI.
Mexanu3mbl nponudepanun, IUGQPepeHIMPOBKH, CcTapeHusH | 14
rubdenu KJIETOK. «udposas KJIETKa» —
OononHpOpMaTHIECKHEeMOIeNn (PYHKIMOHUPOBAHUS KIICTKH.

lu @OpMBIPA3MHOKEHUAOPTaHU3MOB. I
[TomoBBIEXPOMOCOMBI la
Opranu3MKaKeAMHOELEII0e lu

lu Metios
TKaHMpPaCTEHNN, ) KHUBOTHBIXHUEIIOBEKA I
Opranbl. CHCTEMBIOPTaHOB. lu

I OOpazoBaHue U pa3BUTUE  MOJIOBBIX I

KJIETOK.
Omo10TBOpeHNE

Onopatenaopradu3MoB. /| BUKEHUEOPTaHU3MOB lu
IInTannennpIxaHnEOPraHU3MOB lu

I NHnnBuayansHOEpa3BUTHEOPTaHU3MOB
TpancnopTBeniecTByopraHu3MoB. BelieeHneyOpranu3MoB lu
3amuTa |y OpraHu3MoB. Pa3zapakumMocTb U peryisinus lu

YOPTraHHU3MOB
84 244
Tema6.HaciiencTBEeHHOCTBUU3MEHYHMBOCTHOPIAHM3MOB

lu I'eneTnka—HaykaoHaciI€ICTBEHHOCTUMN3MEHUYNBOCTH lu
Paoorsil . Mengens,l. Ile O®pwuza,T. | 1u
Moprana.Poiab0oTe4eCTBEHHBIX YYEHBIX B Pa3BUTUU TI'E€HETUKH.
Pa6oteiH. K. KombrioBa, H. U. Basunosa, A. H. bemnosepckoro,
10. A.®wmumyenko,H.B. TumodeeBa-Pecorckoro.
OcHOBHEBIE METObI T€HETHUKU: lu

TUOPHI0JIOTUYECKHUH, IUTOJIOTUYECKUH,




MOJIEKYJISIPHO-TEHETHUECKHIA.

I 3aKOHOMEPHOCTHU HaCJIeI0BAHUS I
npu3HaKoB. MOHOTHOPUAHOECKPE
IIMBaHUE
AHanu3upyrolleecKpeuBaHme. lua
[IpomexxyTOuHBI ~ XapakTep  HaclleJOBaHUSA. lua
PacmennennenprusnakoBnpu
HETMOJIHOMIOMUHUPOBAHUMU.
1g JurubpumHoe CKpEILMBaHHUE. 3akoH 1g
HE3aBUCUMOTOHACJIEJOBAHUSNPU3HAKOB
[uToMOrnyecKueoCHOBBLIUTHOPHIHOT OCKPEIIIUBAHHUS. 24
14 CuenieHHOeHaclIeI0BaHUETIPU3HAKOB lua
CuerieHHOeHaCIeIOBAaHUETEHOB, HAPYIIICHUECTISTITICHUIMEXKTyTeHa| 24
MHU. XPOMOCOMHASITEOPUSIHACTIEACTBEHHOCTH.
1g
1g I'enernkanona.HacnienoBanuenprusHakoB,CUEIUIEHHBIX CITON 1y
oM
I'eHoTHNIKaKIIEIOCTHAsICUCTEMA 24
14 N3menunBocTh.HenacnencTBeHHASU3MEHYMBOCTh lua
Hopwmapeaknuumnpuznaka. lua
BapuanmonnsiiipsausapuannonHaskpusasi(B.Moranncen). I
14 HacnencTBeHHassM3MEHUYHMBOCTh lua
BresnepHas n3MeHYH BOCTh U 24
HAaCJIEACTBEHHOCTh. JIIUTEHETUKAN
AMUTEHOMUKA, POTBINMUTEHETHUECKUX PAKTOPOB
B HACJIEIOBaHUH U U3MEHYUBOCTH (PEHOTUITUUYECKUX
MIPU3HAKOBYOPTaHU3MOB.
lua I'enernkauenoBeka 14




Meouxo-cenemuyueckoe xoncynomuposanue. Cmeonosvie

xnemxu. llousmue «2enemu4ecko2o epysay. Imuueckue
acnekmbluCCﬂedoeaHuﬁeo@zacmupedaKmupoeaHuﬂeeHOMaucmewz
OBbIXKJIEMOK.

lua

Tenemuueckue CbaKmODbl NOBLIUEHHOU
yyecmeumeilbHocnmu4eno6eKkd K d)u3uqecva U Xumu4ecKkomy
3612Dﬂ3H€HZ/lIOOKDV9fCCZIOZM€ZZCD€0bl.FeHQMHVQCKaﬂnpeaDaCI’lOJZO
HCEHHOCNbUYE/I06EKAK NAmol02UAM.

la

RL

Tema7.Cenexkuusiopranu3mMoB.OCHOBbIOMOTEXHOJIOTHH

9y

L

CGHGKHI/IHKaKHaYKaI/IHpOHeCC

lu

3aKOHTOMOJIOTUYECKUXPSIOBBHACTEACTBEHHONN3MeHUnBOoCTUH. 1.
BaBuioBa,eroznadeHue isICeNEeKIIMOHHOUPAOOTHI.

29

1g

MGTO)II)H/IIIOCTI/I)KGHI/UIC CHGKHI/II/IpaCTeHI/II\/JII/I)KI/IBOTHBIX

1a

OTanbIKOMOMHAITHOHHOUCEIEKIIUH.

1a

JlocTrKeHUsICeNIeKIMNPACTEHU U
XKUBOTHBIX.«3eleHaspeBomonus». CoOXpaHeHHE U  U3YyYEHHE
TeHETUYECKUX
PECYPCOBKYJIBTYPHBIXPACTEHUNUUX IUKUX POAUYEHUISICO3TAaHUSHO
BBIXCOPTOB U TUOPUIOB  CEIbCKOXO3AWCTBEHHBIX  KYJBTYP.
N3ydenue,coxpaHeHHEN
yIpaBleHUET€HETHUECKUMHUPECYPCAMUCEIbCKOX 035 CTBEHHBIXUIT
POMBICIIOBBIX)KUBOTHBIXBLEJIAXYIYUIIEHUsS]  CYIIECTBYIOIIUX H
CO3MaHHA HOBBIX IIOPOJ, JIMHHHA HMKPOCCOB, B TOM 4YHCIE C
IIPUMEHEHUEM COBPEMEHHBIX
METOIOBHAYYHBIXUCCIIEOBAHNMN, TEPETOBBIXUACUATICPCIICKTUBHBI
XTEXHOJIOTUH.

1a

lu

buoTeXHONOrUsKaKOTPacIbIPON3BOACTBA

lu




| Buomexnonocusucunmemuyeckasduonocus

29

lu

O000uIeHUE3HAHN

3q




*TemaTn4eckoe VIAHUPOBaHHe YueOHOro npeamera «buosiorus» 11 kiaace

Ba3oBblii yposens (1 1ac)

| Yruy0aeHHblii ypoBeHb (1+2yaca)

Koin-Bo Koiu-Bo
4acoB 4acoB
TEMA 1. 3BOJIOHUOHHAS BUOJIOI'UA

1 IBOJIOLUS H METO/IbI €€ N3yUeHust 1
JBrsKynue cuJibl 3B0a10UMHM BUIOB 10 Y. JlapBuny 1
JIBMoKyLIIHE CHJIBI IBOJTIOLMH BUOB 110 Y. /lapBuHy 1

1 HcTopusi pa3BuTus npeacTraBjieHuii 00 3BOJTIONNU 1
@opMHpoBaHNEe CHHTETHYECKOI T€OPHH IBOJIIOLHHI 1
@opMupOBaHNE CHHTETHYECKOH T€OPUH IBOJIOLUH 1

1 Bun: kputepum u cTpyKkTypa JlabopaTtopHas paboTa «CpaBHeHHE  BHUJOB IO 1
MOP(HOJIOTHYECKOMY KPHUTEPHIO»
Bunoo6pa3zoBanue Kak pe3yabTaT MUKPOIBOJIIONNH 1
CBs13b MUKPOIBOJIIONMHU U INHIEMUOJIOTHH 1

1 Honyasinusi Kak 3j1eMeHTAPHAS ¢INHUIA BU/IA 1
JTanbl  3BOJIOLMOHHOIO  Mpouecca:  MHMKPOIBOJIIOLMA 1
1 MaKpPO0IBOJIIOLHSA.
JlabopaTtopHas pabGoTa «BbIsiBIeHHE H3MEHYUBOCTH 1
y 0c00€l 0JTHOTO BHJIa)

1 JBHaKyIIMe CHJIBI (3JIeMeHTapHbIe (PaKTOPbI) IBOTIONHHU 1
DJieMeHTapHble (PAKTOPbI IBOJIIOLUH 1
W3omsiust momynsauuid: reorpaduueckast (MpoOCTpaHCTBEHHAs), 1
Oouonorndeckas (pernpoyKTUBHAS)

1 EcTtecTBeHHbI 0TOOP U €ro (hopmMbl 1
®opMBbI €CTECTBEHHOT'O 0TOOPA: ABMKYILIHH, 1
CTAOWIM3UPYIOIINK, pa3phiBalomuid (Au3pynTuBHBIN). [lomoBoit
oT00p
Bo3HUKHOBEHNE U 3BOJIOLUS COLIUATIBLHOTO MTOBEACHUS 1
YKUBOTHBIX

1 Pe3ybTaThl 3BOJIIONHN: MPHCIOCO0JIEHHOCTH 1




OPraHu3MOB H BHI000pa30BaHHe

[Tpumepsl mpucnocoOyieHuil y OpraHu3MoB: MOp(}OJIOTHYECKHE, 1
buznonaoruyeckue, OMOXHUMHYECKHE, IIOBEJICHUECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOJICHHOCTH OPTaHU3MOB
1. JlabopaTtopHas pabora «lIpucnocodnenus 1
OpPraHU3MOB U UX OTHOCHUTEJIbHAS IIEJIECO00Pa3HOCTDY.
2. JlabopaTtopHas pabora «/3ydenue apomopdo30B
Y UJIM0AJIANTAllUN Y PACTEHUN U JKMBOTHBIX)

HanpaBJjieHus1 MAaKPOIBOJIIONHH 1
Buoreorpajguyeckne MeTobl H3y4eHHUs IBOJTIONNHI 1
PynumenrtapHble opranbl 4 aTaBU3Mbl. MoJIeKyIsIpHO- 1
TeHETHYECKUE, OMOXMMUYECKHE M MAaTEMAaTHYECKHE METOIBI
u3ydeHus 3Bosroluu. ['omonornynsie rensl. COBpeMEHHbIE
METOBI IIOCTPOCHUS (PHITIOTEHETUIECKHUX JIEPEBHEB.
XPpOMOCOMHBIE MYTaLlUU U IBOJIIOLIUS] TEHOMOB.

Iyt MaKkpo3IBOJIIOLHH 1
OO0m1ure 3akOHOMEPHOCTH (TTpaBUIa) BOTIOUMH. [IpuHyun cmenwvl 1
@yuxyui. HeoOpaTUMOCTh IBOJIIOLUH
AnantuBHas paauaiys. HepaBHOMEPHOCTh TEMITOB BOJIOIIH 1

TEMA 2. BOBHUKHOBEHME U PA3BBUTHUE KN3HU HA 3EMJIE

Hcropus :xku3Hu HAa 3eMile U MeTOAbI €€ n3yyeHust 1
JlabopatopHas paboTa «M3ydyeHne W ommcaHue 1
HCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)
HayuHble runoTessl MpoMCXOXKICHNS )KU3HU Ha 3emie. AGHoreHes 1
U naHcrepMus. JloHaydHbIe TPECTABICHHS O 3apOXKICHUH KU3HH
(kpeanmoHu3M). ['UmoTesa MOCTOSIHHOTO CaMO3apOXKICHUS )KU3HU
u e€ onposepkeHue onsitamu @. Pequ, JI. Cnamnannanm, JI.
I[Tacrepa. [TponcxosxaeHne >ku3H1 U acTpOOUOIIOTHSI.

I'unore3nl NPONCX0KIEHH KU3HU HA 3eMite 1
OcHOBHBIE ITaNbl HCOPraHMUYECKOM IBOJTIOLUHT 1
BupryanpHas nabopatopHas paboTa 1
«MopnenupoBanue onbIToB Muepa—IlOpu 0o  u3y4eHHIO
aOMOTeHHOI'0 CHHTE3a OPraHWYECKUX COEIMHEHHH B IMEPBHUYHOU
atMocdepey

OcHoBHBIE 3TaNbI IBOJIOIMH OPraHNYeCKOro MUpPa HA 1

3emute
OcHoBHBIE ITANBI IBOJIOIMH PACTUTEIBHOI0 MHPA. 1




[IlpakTuueckas pabora «M3yueHue ocoOeHHOCTEH
CTPOEHUS PaCTEHUI Pa3HbBIX OT/IEJIOB)

OcHOBHBIE ITANbI IBOJIONNHT ;KHBOTHOT'0O MUPa
[IpakTuueckas pabora  «M3ydueHue ocoOeHHOCTEH
CTPOEHHS TO3BOHOYHBIX )KHBOTHBIX)

Pa3BuTHe KHU3HH 1O IpaM M1 1niepuoaamM

OOm1ast XxapakTepUCTUKA KJIMMATa U Te0JIOTMYECKUX MTPOIIECCOB.
ITossBnenue u PAaCUBET XapaKTCPHBIX OPraHU3MOB.
VYriaeobpa3zoBaHue: €ro yclIOBHsI U BIMSHUE HA Ia30BbIi cOCTaB
aTMocdepsl

MaccoBble BBIMUpaHHUS — 3KOJOTUYECKHE KPU3HUCHI IPOILIIOTO.
[TpuuunHBI U cieCTBUS MAacCOBBIX BoIMUpaHUid. COBpEMEHHBII
HKOJIOTHYECKUH KpU3Huc, ero ocodeHHoctH. I[Ipobaema
coxpaHeHMs OnopazHooOpas3us Ha 3emiie

CoBpeMeHHasi CHCTEMA OPraHUYeCKOro MHpPa

[TpuHIMIIBI KIaccuUKAIIMN OPraHU3MOB.

OCHOBHBIE CHCTEMAaTUYECKUE TPYNIIbI OPraHU3MOB

JBOJIIOLNS YeJI0BEKA (AHTPOIOreHe3)

Pa3Burue HpeIlCTaBJIeHHﬁ 0 MPOUCXOKICHUHU Y€JI0OBECKA

N

MecTo 4e10BEKA B CHCTEMeE OpraHu4e€CcxKoro mupa

JABrKymue cuiibl ((pakTopbl) aHTPONOTeHe3a

CooTHolieHue OMOJIOTHYECKUX U COIUATBHBIX (PaKTOpPOB
B aHTPOIIOTCHE3E

OcHOBHBIE CTa UK aHTpororeHe3a. Pannue uenoBexoodpa3Hbie
00e3bsiHBI (MPOKOHCYIIBI) U PAaHHHE MOHTUBI —

o01111e IpeaKH YeI0BeKOOOpa3HbIX 00€3bsH U JIIOCH.
ABCTpPaJIONUTEKH — JIBYHOTHE TPEIKH JroJIeh. YenoBek
YMEJIbIii, IEpBbIE U3TOTOBJIECHUS OpyAul Tpyaa. Uenosek

MIPSIMOX OIS ¥ TIEPBBIA BBIXOJI JIFOJIEH 3a mpeenbl AQpuki.
YenoBek reiaenb0eprekuii — o0mmii MpeIoK HeaH IepTaTbCKOTO
YEeJI0BEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHAepTalbCKUN KaK
BUJI JIOJIEN XOJIOAHOIO KJIMMaTa

OcHOBHbBIE CTAaJUH 3BOJIIOIIHMU Y€JI0BCKA

UYenoBek pa3yMHbIN COBPEMEHHOTO THIIA, IECHUCOBCKUM YEIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka




" IMaJICOrCHOMHKaA

OBOJIIOLMS COBPEMEHHOTO YesloBeKa. EcTecTBEHHBII 0TOOD 1
B IONYJISALMSX YeloBeKa. MyTallMOHHBIN Ipolecc
u nonMop¢usM. [lonynsroHHbIE BOJHBI, peii( reHoB,
MUTpanus 1 «3QQPeKT 0OCHOBATENA» B HOMYJIALUSAX COBPEMEHHOTO
4eJI0BeKa

YenoBeueckHe pachl M NPHPOIHBIE AJANITALIMN YeJ10BeKA 1
Me:kaucuuninHapHble MeTOAbl AHTPOIOJIOTHH 1
[Ipaktuueckas paborta  «l/3ydyeHue HIKOJIOTHUECKUX 1
aJlanTalui 4eJoBeKa»

TEMA 3. OPTAHU3MBI U OKPY/KAIOIIASA CPEJIA

JKOJIOTHSI KAK HayKa 1
3aposkaeHue u pa3BUTHE IKOJIOTHH 1
MeToabI 3K0JI0THH. 1
3HaYeHHMe IKOJIOTHYCCKHUX 3HAHUH /ISl YeJI0BeKa

Cpenbl 00MTaHUS M IKOJOTHYECKHE (PAKTOPBI 1
[TonsiTue 06 sKoIOrUYECcKOM HUlIe BUa. MecTooOUTaHueE. 1
MHoromMepHas Mo/ieNib SKOJIOTUYECKON HUIIN
Jx. M. XarunHcoHa. PazMepsl 5KOJIOrMYECKON HUILIN.
[ToTeHnmanbpHas U peaqrn3oBaHHAs HUIIN.
Bun kak cucrema nonynauuil. Apeansl BUI0OB. Buabl u ux 1
JKU3HEHHBIE CTPATErUH. DKOJIOTUYECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTHU NOBEACHUS U MUTPALIUN KUBOTHBIX.
buonornyecknue WHBa3uM 4yKEPOJHBIX BUJIOB

Adunornueckne GaxkTopbl JlabopatopHass pabGota «BeiaBueHue mnpucnocoOIeHU 1
OpPraHU3MOB K BJIMSIHHIO CBETa»
JlabopatopHass pabGota «BeiaBueHue mnpucnocoOIeHU 1
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhD»
JlaGopaTtopuass pabora «AHATOMHYECKHE OCOOCHHOCTH 1
pacTeHHi U3 pa3HbIX MECT OOUTAHUS

Buornueckue ¢gakropbl 1
7KusHeHHble (POPMBI OPraHU3MOB 1
Buosoruyeckne purMbl 1

JKOJIOTHYEeCKHE XapAKTEPUCTHKH BU/AA U NONMYJISIUH 1
KpuBsle pocra uncineHHocTH nonmyssiuuu. KpuBble BBDKHBaHUS. 1

Perynsimust  4YWCIIEHHOCTH  TONYISAUUNA:  poib  (aKTOPOB,




3aBHUCAIIHNUX W HE 3aBUCAIINX OT IIJIOTHOCTHU

OKoJiorn4yeckue crpareruu BuaoB (r- u K-crparerun) 1
TEMA 4. COOBIHIECTBA U OKOJIOT'MYECKHUE CUCTEMBbI

Coo0uiecTBa OpraHu3MoB 1
DOkocuctemMa Kak  oTkpbitas cucrema  (A. k. Tencnn). 1
DyHKIIMOHAIBHBIE O10KH OpPraHu3MOB B DKOCHUCTEME:
MPOJIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI
Tpoduueckue yposau. Tpoduueckue 1enu u CeTu. 1
AbuoTtrueckue 010ku 3KocucTeM. [104BbI U MBI B 9KOCHCTEMAX.
KpyroBopot BemiecTs 1 MOTOK SHEPTUU B IKOCUCTEME

JKOCHCTEMBbI U 3aKOHOMEPHOCTH HX CYIIECTBOBAHMS 1
JKoJIOTHYecKre MUPaAMHUIbI 1
IKOJOrnYecKre MUPaAMHUIbI 1

JKOCHCTEMBbI U 3aKOHOMEPHOCTH HX CYIIECTBOBAHMS 1
Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. 1
Duykmyayuu
HarmpaBnennbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHUHU. 1
[TepBHYHbIE ¥ BTOPUYHBIE CYKIIECCHH U UX TPUYMHBI.

IIpupoaHbIie IKOCHCTEMBI Dkocucmemul 03€p u pex. IKocucmemvl MoOpell U OKeaHos. 1
DKrocucmemvl myHOp, 1ecos, cmenetl, NyCnbvlHb. 1
ODKcKkypcus  «IKCKypcUs B TUIIMYHBIM OHOreomneHo3 (B 1
nyOpaBy, Oepe3HsiK, €JIbHHUK, Ha CYXOJOJbHBIA WM TONMEHHBIN
JyT, 03epo, 60JI0TO)»

AHTpPONOTreHHbIE IKOCHCTEMBI 1
Ypo6oskocucrembl. JKOMOHMTOPHHT. [IpakTuueckas 1
paboTa «/3ydenue n onrucanue ypoOIKOCHCTEMBI
JlabopatopHas pabGora «M3ydyeHue pazHOOOpa3usi MEIKHX 1
MOYBEHHBIX WICHHCTOHOTHUX B Pa3HBIX YKOCHCTEMAX)

Buocdepa — riodajabHasi 3kocucremMa 3emMiu 1
PasButne mpencraBnenunii o 6mocdepe B Tpymgax . 3rocca. 1
Yuenue B. U. Bepnanckoro o 6uocdepe
Ob6nactu ouocdeps! u e€ cocras. XKuoe BemecTBo 6nocheps 1
1 ero QyHKIINU

3aKOHOMEPHOCTH CyLIeCTBOBaHMA OHochepsbl 1
3oHaabHOCTH OHOC(hepbl. OCHOBHbIE OMOMBI CYIIN 1
YcroituuBocTh 6Mochepbl 1

YesnoBevecTBO B 6uochepe 3emiun 1
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