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MogenpHasi CHHXpPOHU3UpPOBAaHHAs pabodas mporpamMma mo Ouojoruu (0a30BBI W YriayOJNEHHBIN
ypoBHH) o0 y4aronuxcs 1 0-1 1 kimaccoBcocTaBieHaHA0 CHOBECIIEAYIOIIMXHOPMATHBHO-ITPABOBBIX
JOKYMEHTOB:

1. ®enpepanbubiiizakono129.12.2012r.Ne273-d3«0O06006pazoBanunsPoccuiickoiid®enepanmmy

2. denepanbHBIMTOCYIAPCTBEHHBIMOOPA30BATEIHHBIACTAHIAPTCPETHET000IIET000pa30BaAHUS
(ITpukasMunuctepcrBaoOpa3zoBanusinHaykuPoccuiickoi®enepanunot] 7mas2012r.No4 13 ).

3. ®enepanpHasgpaboyasl mporpamma cpemHerooomero obpasoBanusnpenmera «buomorusy»(misal0-11
KJIacCOBOOpa3oBaTenbHbIXOpranu3anmii ). bazoseritypoBerb.—MockBa, UICMO.-2025.

4. OenepanpHaspabodas mporpamMmma cpeaHeroodimero oobpasoanmsnpenmera «buomorms(msal0-11
KJIACCOBOOPA30BaTEIbHBIXOPraHU3aIHi ). Y TITyOJIeHHBIHypoBeHb.—MockBa, UICMO.—2025.
cyuérom®DenepanpHOpaboueHITpPOrpaMMbIBOCIIUTAHUSI.

MHOACHUTEJBHASA3SAIIMCKA

OcCHOBYINO/1X0/10BKpa3pabOTKEMOI€TIbHON CHHXPOHU3UPOBAHHOM paboueil mporpammeiCOO 1o
OMOJIOTHH, K ONpENeNeHNI0 o0Iel cTpaTernu oOyueHUus, BOCIIMTAHUS M Pa3BUTHUS O0OydarOIIHUXCS
cpeactBamu ydebHoro mpenmera «buonorus» mig 10-11 ximacca Ha 06a30BOM/yriyOin€HHOM YpOBHE
coctaBwin  KoHuentyaubHble mojoxkeHns @OIOC COO o B3auMOOOYCIOBIEHHOCTH —LENEH,
COJIepKaHMUs, Pe3yabTaTOB 00yUYEeHUS ¥ TPeOOBAHUI K YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB.

B cooTBercTBMHM C MaHHBIMH TIOJOKCHHUSMH MOJICNIbHAS CHHXPOHHU3UpPOBaHHAs pabodas
nporpamma COOQO ycranaBiamBaeT oO0si3aTenbHOE (MHBApUAHTHOE) TMPEAMETHOE COJACpIKAHUE,
oTpeneNnseT KOJMYECTBEHHbIE M KadeCTBEHHBIC €ro XapaKTEPUCTHKH Ha KaXJIOM dTare H3YydeHUs
npeaMera, IMpeaycMaTpUBaeT NPUHLMUIBI CTPYKTYPUPOBaHUS COACpKaHUS, JAaéT MPUMEpPHOE
pacrnpeneneHue y4eOHBIX YacoB MO TEMaTHYEeCKHM pasjieiaM, PpPEeKOMEHIyeT MNpPUMEpPHYIO
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHMsI OTHENbHBIX TeM Kypca ¢ Y4ETOM  MEKIPEAMETHBIX H
BHYTPHIIPEIMETHBIXCBS3EH,JIOTHKHY4IeOHOTOIIpOIIecca, BO3pacTHBIX0COOeHHOCTeyuanuxcs10-11
KJacca; Aa€T METOIUYCCKYI0 MHTEPIPETALNIO IeJIeld U3YYCHHs MpeaMeTa Ha 0a30BOM/YTiyOJEHHOM
YpOBHE: COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPETHEro 00Iero oO0pa3oBaHMs, COIEpPKATEIbHOM
XapaKTePUCTUKH TUIAHUPYEMBIX pe3yJlIbTaTOB OCBOEHHS OCHOBHOH 00pa3oBaTeNbHON MpOTrpaMMbI
cpenHero oOmiero oOpazoBaHus (JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHON JIEATEIBHOCTH YYEHHKA 10 OCBOCHHMIO cojepkaHus mpeameta. I[lo Bcem
Ha3BaHHBIM MO3UIUSAM B IPOTrpaMMe COOJII0/IeHa MIPEEMCTBEHHOCTh C paboueil MporpaMMOOCHOBHOTO
obmero oOpa3zoBanust 10 Owojornmu (miass 5—9 Ki1accoB 00pa3oBaTENbHBIX OpraHU3AINM,
0a30BbII/yr1y0JICHHBIN YPOBEHB ).

JlanHasi mporpamma SIBISIETCSI OPUEHTHPOM Ui COCTaBIIEHUs pabO4YMX MPOrpaMM, aBTOPHI
KOTOPBIX MOTYT MPEIJIOKHUTh CBOM MOJIXOJ K CTPYKTYPUPOBAHMIO U TMOCIIEIOBATEIILHOCTH U3Yy4EHUS
yuyeOHOro Marepualia, a TakKe CBOE BHJIEHHE OTHOCHTEIHHO BO3MO>KHOCTH BBIOOpA BapUaTUBHOM
COCTaBIISIOIIEH COAep KaHUs MpeaMeTa AOIMOJHUTENBHO K 00s3aTeNbHOM (MHBapUaHTHOW) YacTH €ro
COJIEpKAHUAL.

KypcuBom B Tekcre mnporpamMmbl BbifeneHbl 3ieMeHThl llenmu u 3amaum, I[lpenmeTHbIX
pesynabratoB U CojnepxkaHus yd4eOHOro Marepuana, KOTOpble NpEeACTaBICHBl IS H3Yy4eHHs Ha
yriIyOJa€HHOM YpOBHE.



OBHIAAXAPAKTEPUCTUKA
YUYEBHOI'OIIPEIMETA«BHUOJIOT' US1»

VYuebublii npeamer «buonorus» B cpenHeM o01memM o0pa3oBaHUM 3aHUMAET BakHOe MecTo. OH
oOecnieunBaeTHOpMUPOBAHNEYOOYIAIOITUXCATIPE/ICTABICHUHOHAYYUHOMKAPTHHEMUPA;pacIUpsieT U
00o0maer 3HaHMUA O >KMBOH TNpHpoae, €€ OTIMYMTENFHBIX MPH3HAKaX YPOBHEBOW OpraHU3allMH U
IBOJIIOLHH; cOo3/1aéT yCI0BUS JUISL: NO3HANUSL 3aKOHOB KUBOU MIPUPO/IBI,
@opmuposanuaHyHKIMOHATEHONW TPAMOTHOCTH, HABLIKOS 30POBOTO M Oe30macHOro obpasza KHU3HH,
HKOJIOTUYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

bonbmoe 3HaueHue y4yeOHbI mnpeamer «buonorus» uUMeeT TakkKe U1 pelleHus
BOCIIMTATENIFHBIX M  Pa3BUBAIONIMX 3aJad CpPEAHEro oO0mero oOpa3oBaHMsA, COLMAIH3AINN
obOyuaroruxcsi. Mzyuenne 6uonornu Ha 6a30BOM/yriyOJIEHHOM YPOBHSIX OOECIIEUMBAET YCIOBHUS JUTS
(GopMHpOBaHHSI  WHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(OPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKOH KYIBTYPHI, CIIOCOOCTBYET MHTETPALUN OMOJOTHUECKUX 3HAHHWHA C MPEICTABICHUSIMH U3
JIPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DM3WKH, XUMHUHU U reorpaduu. Ha3BaHHBIC TOJIOKEHUS O
NpeJHa3HauYeHHH y4eOHOTO TpeaMeTa «bHoJIoTHs COCTaBIIIM OCHOBY JUISL ONPEIEIICHUs TIOJIX0I0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 COJICPKaHMsI, IPEACTABICHHOTO B JAHHOM MTpOTrpamMMe.

Otb6op conmepxkanusi ydueOHOro mipeameTra «buonorus» OCymecTBIE€H C  TMO3HIMH
KYJIBTYpOCOOOPa3HOTO MOJX0/1a, B COOTBETCTBHH C KOTOPHIM OOYUYaIOIIHECs TOJDKHBI OCBOUTH 3HAHHS
¥ YMEHHsI, 3HAYUMBbIE 11 POPMHUPOBAHUS OOIIEH KYIbTYpHI, ONMPEICIISIONINE aJIeKBaTHOE MOBEICHHE
YeJIOBeKa B OKpYXKAIOUed NPHUPOTHON cpene, BOCTpeOOBaHHBIE B TIOBCEIHEBHOW KU3HH U
MpaKkTUYecKo JesTeabHOoCTH. Oco0oe MecTo B OTOW CHUCTEME 3HAHMM 3aHUMAIOT dJIEMEHTHI
COJIepKaHUsA, KOTOPBIE CIy)KaT OCHOBOW st ()OPMHUPOBAHUS TIPEICTABICHHA O COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTWHE MHpa ¥ I[EHHOCTHBIX OPHEHTAIWSIX JIMYHOCTH, CIOCOOCTBYIOIINX
T'yMaHU3alUA OUOJIOTMYECKOT0 00Opa30BaHuUS.

CrpykTypupoBaHHe COoAep:KaHMs y4eOHOTO MaTepuaia B MporpaMMe OCYIIECTBIEHO C y4ETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTENbHBIX OCOOEHHOCTSIX J>KHMBOM MpHpPOMABI, O €&
YPOBHEBOHOPraHU3aI[MMABOIIOIUN. BCOOTBETCTBUMCITUMBCTPYKTYpEeyueOHOTOIIpeIMETa
«buonorus» BblAETICHBI CIEAYIOIINE coaep)KaTesnbHble JuHUM: «buonorus kak Hayka. Merombl
HayyHOro mno3HaHus», «Kierka kak Ouosoruyeckas cucrema», «OpraHu3m Kak Ouosioruyeckas
cucreMma»,«CrucTeManMHOT000pa3ueopraHnyecKOroMupa, « IBOTIOLUSKUBOUIIPUPOIBI»,
«DKOCUCTEMBIUIIPUCYILITUEUM 3aKOHOMEPHOCTIY.

Yuebnviti npeomem «buonocusny Ha yenyoieHHOM YpPOB8He HA CMYNeHu CcpedHe20 00ue2o
obpazosanus 3agepuiaem OuonocuiecKkoe obpazoeanue GUIKONE U OPUEHMUPOBAH HA pacuiupeHue U
yenybnenue 3HaHUull 00Y4aroWuxcs 0 HCUBOL Npupooe, 0CHOBAX MOJIEKVIAPHOL U KIemouHoU buoio2uu,
IMOpuoIOocUU U OUONIO2UU PA3BUMUS, 2eHeMUKU, CeleKYUl, OUOMEXHONI02Ul, I8OTIOYUOHHO20 YYEHUS U
9KOJI02UU.

Uszyuenue yuebHoco npeomema «buonocusy Ha yenybneHHomM YpogHe OpPUEHMUPOBAHO HA
no0020mo8Ky obyyarowuxcs K nociedyrouemy noayueHuro OUoIo2u4ecKko20 0Opazo8aHus 6 8y3ax u
opeaHuzayusax cpeoue20 npogeccuonarbHozo obpazosanus. OcHO8Y e20 codepircanusi cocmasisiem
cucmema OUONO2UYECKUX 3HAHULL, NOJVYEHHLIX NPU UZYYEHUU O0OVUAIOUUMUCS COOMEEMCMEYIOUUX
cucmemamuyeckux pazoenos duono2uu 6 ocHosHou wkone. B 10-11 xknacce smu 3uanus noayuarom
passumue. Tax, pacuwupensvt u y2nyonenst 6uosocudeckKue 3HaHus 0 pacmeHusax, HCUBOMHbBLX, 2puobax,
bakmepusx, opeaHuzme ueno8eKd, O0OWUX 3AKOHOMEPHOCMAX JICU3HU, OONOJHUMENbHO BKII0UeHbl
buonocuveckue ceedeHusi NPUKIAOHO20 U NOUCKOBO20 XApakmepd, KOmopvle MONCHO UCNOIb308aMb
Kak opueHmupvl 01s nociedyujeco 6vloopa npogpeccuu. Bozmooicna maxoce unmezpayus
OuonocUYecKUx 3HAHUL C COOMBEMCMEYIOWUMU 3HAHUAMU, NOJYVUEHHLIMU O00VUAIOWUMUCT NpU
U3yueHuU QuuUKu, XumMul, 2eo2paguu u Mamemamuxu.

Crpykrypa mporpamMMmel y4eOHoro mpeamera «buomnorus» 06a30Boro/yriy0inéHHOTO YpOBHS
OTpa)kaeT CHCTEMHO-YPOBHEBBII U ABOJIIOIHOHHBIA MOIXOAbI K M3ydeHUIo Ouosioruu. CoryiacHo UM,
M3YyYaloTCSd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJisi JKUBBIX CHUCTEM pPAa3HOTO YpPOBHS
OpraHu3aI1H,BOJIIOIMHOPraHMYECKOrOMUpaHa3eMIIe,COXPaHEeHUAOMOIOTHYECKOTO pasHooOpa3us
mianeTsl. Tak,B10-11kmaccen3y4aroTcsioCHOBBIMOJIEKYISIPHOMUKIIETOUHOMONOIIOT U,



OMOpPHOJIOTUA W OWOJIOTUU PA3BUTHS, TEHETUKA M CEJICKIUH, OHMOTEXHOJOTHMHH CUHTETHYECKOM
OMOJIOTHH; aKTyaTH3UPYIOTCS 3HAHKS 00yJaIONINXcs M0 OOTaHUKE, 300JI0TUH, aHATOMUU, (PU3UOJIOTUN
YeJI0BeKa.

Yueonvui  npeomem  «buonocus»  npuszean  obecneuumv — 0C8oeHUe  0OYUAIOUWUMUCS
Ouon0cUNecKUX meopuil U 3aKOHO8, UOell, NPUHYUNOS U NPABUI, IeHCAUUX 8 OCHOBE COBPEMEHHOU
ecmecmeenHO-HAYYHOUKAPMUHBIMUPA,; 3HAHULLOCIMPOEHUU, MHO2000Pa3UUUOCODEHHOCAXKIEeMKU,
opeanu3ma, NONYIAYUU, OUOYEHO3d, IKOCUCIEMbl, O BblOAIOWUXCA HAVUHBIX  OOCHUNCEHUSX,
COBPEMEHHBIX UCCIe008AHUAX 8 OUON02UU, NPUKIAOHLIX ACNeKmax Ouorocuyveckux 3uanuil. /s
Ppazeumusi U NOOOEPHCAHUSL UHmMepeca 00y4aruuxcs K Ouoiocuu Hapsaoy co 3HAYUMeNbHbIM 00bEMOM
meopemuyecKo20 Mamepuaid 8 CoOepHcanuu yuebHo2o npeomema

«buonocusny npedycmompeHo 3HAKOMCMBO C UCMOpUell CMAHOBNeHUs U PA3GUMUsL MOU UTU
uHol obnacmu OUOIO2UU, BKIAOOM OMEYECMBEHHBIX U 3aPYOENHCHBIX VUEHBIX 8 PeUleHUe 8ANHCHEUUUX
OUOIO2UYECKUX U IKOJIOSUYECKUX NPODTIEM.

HEJIUNU3AJJAYNU3YUEHUAYUYEBHOI' OITPEIMETA «BUOJIOT US>

Heap nzyuenusi yuedoHoro npeamera «buosiorusi»— oBJIaJicHNe 00yJaAOIIUMUCS 3HAHUSIMUA
0 CTPYKTYpPHO-(DYHKIIMOHAIIBHOW OpraHW3alid >KUBBIX CHCTEM pAa3HOTO paHra W TpHOOpEeTeHHE
YMEHUW WCIOJIb30BaTh 3TH 3HAHMS: I TPAMOTHBIX JCHCTBUNM B OTHOIIEHUU OOBEKTOB >KMBOU
MIPUPOJIBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOJIeM; 8 (hopmuposanuu unmepeca K onpeoeiéHHoll
obnacmu npogeccUuoHanbHOU 0esmeNbHOCMU, C8A3AHHOU ¢ Ouonozuell, Ui K 68vbl00py YuebOH020
3a8e0enust OJis1 NPOOOINCEHUSL OUOIOSUYECKO20 0OPA308AHUSL.

JlocTmxkeHne Tenu U3ydeHus ydeOHoro mpeaMera «buosorus» obecrieunBaeTCsl peleHueM
CJIeNYIONNX 3a7a4 Ha 6a30M YpOBHE:!

OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTE3aX, MpaBUIax, CIyXalluX OCHOBOM JUisi pOpMUpPOBaHUS MPEICTABICHUHN O
€CTECTBEHHO-HAYy4YHON KapTHHE MHUpPA; O METOJaX HAY4YHOTO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allid; BBIAAIOIIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

dbopmupoBaHre y OOy4aromMXCs MO3HABATENbHBIX, WHTENIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEMBITPOIIECCCAHANTN3aJaHHBIXOMYTAXPa3BUTUABOMOIOTUMHAYYHBIXB3IJISI0B,  UJIeH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOy4arommxcsi oomeil KyabTyphl, (PyHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHUHOOBICHATHHOLEHUBATHABICHUSOKPYKAIOIETOMUPAKUBOUIIPUPO IHIHAOCHOBAHUN  3HAHUU U
OTIbITA, MMOJYYEHHBIX IPU U3YYEHUU OHOJIOTUU;

(hopmupoBaHue y 0Oydarouuxcs YMEHHH WITIOCTPUPOBATh 3HAUCHHE OMOJIOTUYECKIX 3HAHUIB
MPAKTUYECKON JIEATEIBHOCTH YENOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKMX TEXHOJOTUH U
arpoOHOTEXHOJIOTHiA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKHUBOHM IMPHUPOJBI,
HE0OX0IUMOCTH OEpe’KHOTO OTHOIICHUS K HEH, COONIOACHUS 3TUYECKHUX HOPM IMpHU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [Js TOBBIMICHHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHUH B TOBCETHEBHOW >KU3HU Ui OIICHKHU
MOCJIEJICTBUI CBOEH NIEATEIBHOCTH MO0 OTHOIICHHUIO K OKpYXAIoIIe cpene, COOCTBEHHOMY 3/10POBEIO;
o0ocHOBaHME U coOII0IeHNe Mep MPOPUIAKTUKY 3a00JI€BaHUI.

Hayenybnennom yposne:

O3HAKOMJIeHUe 00YYAIoWUXC ¢ MemoOamMU NOZHAHUSL HCUBOU NPUPOObL: UCCIe008aAMENbCKUMU
Memooamu OUONOSUYECKUX HAVK (MOJEKVIAPHOU U KIeMmOYHOU OUuoniocuu, dmopuorocuu u Ouonocuu
pazeumus, 2eHemuKku u cenekyu, OUOMEXHON02UU U CUHMEMUYecKOU OUuoIo2uu, NaieoHmoN02ulU,
9KONI02UU); MEMOOAMU CAMOCTOAMENbHO20 NPOBEOEHUSI OUONOSULECKUX UCCTIe008AHULL 81A00PAMOpUU
u 8 npupooe (HabwOeHue, usmepenue, SIKCHepUMeHm, MOOeIUPOBaHUE);




o61adeHue 00YYAOUWUMUCA YMEHUAMU: CAMOCMOAMENbHO HAX0O0UMb, AHAIUZUPOBAMb U
UCNONb308aMb  OUONOUYECKYIO UHDOPMAYUIO;, NOIL308AMbCA  OUOIOSUYECKOU MepMuHoo2uel U
CUMBONIUKOU, YCMAHABIUBAMb C853b MeXCOy pazeumuem OUOI0SUU U COYUATLHO-IKOHOMUUECKUMU U
IKONOSUYECKUMU NPOOIEeMAMU Yelo8edecmed, OYeHU8amy NoCcie0Cmsus ceoell 0esimelbHOCmU No
OMHOWEHUIO K OKpYJicalowell NPUpooHoll cpede, COOCMBEHHOMY 300P08bI0 U 300P0BbI0 OKPYHCAIOUIUX
Joodetl;, 000CHO8bIBAMb U COOIO0AMb Mepbl NPOPUIAKMUKU UHDEKYUOHHBIX 3000]1e6aHuUll, NPpasuld
noseoenus 6 npupode u obecneuenus: 06e30NACHOCMU COOCMBEHHOU JHCUSHEOesMEeNbHOCMU 8
YPe368bIYANIHBIX CUMYAYUSAX NPUPOOHO20 U MEXHO2EHHO20 XapaKkmepd, Xapakmepuzo8amsCo8peMeHHble
Hay4Hble OMKPLIMUs 8 001acmu 6UOI02UU;

pazeumue y 00y4aOWUXcs UHMEIeKMYAIbHbIX U MBOPYECKUX CHOCOOHOCmel 8 npoyecce
3HAKOMCMBA C BblOAIOWUMUCA OMKPLIMUAMU U COBPEMEHHbIMU UCCLE008AHUAMU 8 OUOL02UlU,
peuiaembiMu  er0  npodremamu, Memooono2uel  OUOIO2UYECKO20  UCCTe008aHUsL,  NPOGEOEHUs
IKCNEPUMEHMATbHBIX UCCIe008AHUT, PeulenUs OUOIOSULEeCKUX 3a0aY, MOOETUPOSAHUL ODUOIOSULEeCKUX
00bEeKMo8 u npoyeccos;

gocnumatnue y 00yYaWuxcs YeHHOCMHO20 OMHOWEHUS K JHCUBOU Npupooe 6 yeiom U K
0MOenbHLIMEE00bEeKMAMUABTIEHUAM, POPMUPOBAHUEIKONOSULECKO, 2EHEMUYECKOUSPAMOMHOCU,
obwell Ky1bmypbl NOBeOeHUs 8 NPpUpooe; UHMe2payuu ecmecmeenHO-HaAYYHbIX 3HAHULL,

npuobpemenue 00YYAIOUUMUCH KOMNEMEHMHOCU 8 PAYUOHATLHOM NPUPOOONONb308AHUU
(cobnooenue npasun nosedeHust 8 Npupooe, OXPaHvl U008, IKOCUCmEM, Ouocgepwvl), coxpaneHuu
COOCMBEHHO20 300P0BbSL U 300P0BbSL OKPYICAOWUX TH00ell (COOM00eHUss Mep NpoPUIaKmMuK u
3ab01e6anull, obecneueHue 0OE30NACHOCMU HCUSHEOESMENbHOCMU 6 YPe36bIUAUHbIX  CUMYAYUSX
NPUPOOHO20 U MEXHO2EHHO20 XapaKmepa) Ha OCHO8e UCNOIb308AHUSA DUOIOSULECKUX 3HAHUL U YMeHULl
8 NOBCEOHEBHOU HCUSHU,

coz0anue  Ycuoeuil Ol OCO3HAHHO20  8blOOpA  00YYAOWUMUCA — UHOUBUOYATILHOU
00pa3z06amenvHoll  mMpaekmopuu,  cnocoocmeyoueli.  nociedylouemy — npogeccuoHarIbHOMY
CamoonpeoeneHuo, 8 COOMEemcmsauu ¢ UHOUBUOYATbHbLMU UHMEPecamu U NOMPeOHOCAMU Pe2UOHA.

MECTOYYEBHOT'OIIPEIAMETA«BHUOJIOT'USI»BYYEBHOMIIJIAHE

B cucreme cpemnero o6Gmero obpazoBanusi «buosorus», mzydaemas Ha 0a30BOM YpPOBHE,
MpU3HAHA00s3aTeIbHBIMYY€OHBIMITPEIMETOM, BXOASAIIMMBCOCTABIIPEIMETHONOOIaCcTH
«EctecTBeHHBICHAYKH». Y UEOHBIMIUIAHOMHAEE M3yueHNEOTBeIeHO 68 yueOHbIX yacoB:B10kmacce — 34
yaca(luacBHenento),Bl Iknacce — 34 wyaca(luacBHenenio). BremarnueckoMm IUIaHMPOBAaHWUU YyKa3aH
pe3epB y4eOHOTO BpEMEHH, KOTOPOEPEKOMEHIyeTCs Uil peallu3allid aBTOPCKUX MOAXOJIOBIO
UCII0JIb30BAHUIO Pa3HOO0Opa3HbIX (POPM OpraHuzanuu yueOHOTO Ipolecca.

VYueOuplii mnpeamer «buosorus» yriyOa€HHOro YpOBHS HM3Y4YeHHS BXOAMT B COCTaB
npeaMeTHoi obnactu «EctecTBeHHbIe Haykn». Ero n3ydenue mpenycMOTpeHO B KIaccaxecTeCTBEHHO -
HAy4yHOTO MpOo(duUIs, HAIPUMEp XUMUYECKUX, XUMUKO-OMOIOTHUECKUX U MeAuIMHCKUX. O0Iee yucio
4acoB, PEKOMEH/I0BAaHHBIX JJIs1 U3Y4eHHUs OMOJIOTHU Ha yriayOneHHOM ypoBHe, — 204 yaca: B 10 xiacce
— 102 yaca (3 gaca B Hegenio), B 11 kimacce — 102 yaca (3 gaca B Hepento). OTOOp opraHU3aIlMOHHBIX
dbopM, METOJOB U CpEICTB 0OydeHHs OHOJIOTMUHM OCYIIECTBIAETCA € Y4E€TOM CHenupUKA €ero
COJIep’KaHUsl M HaNpaBlIEHHOCTH HAa MPOJOJDKEHHE OMOJIOTHMYECKOro 00pa3oBaHHS B OpraHM3alMiX
cpenHero mpohecCHOHaTBHOTO U BBICIIEro 00pa3oBaHMs.

OO0s13aTeNbHBIM  YCIIOBUEM TMpU OOY4YeHHH OWONOTHMH Ha YriyOJIEHHOM YpOBHE SIBIISETCS
MpoBeJIeHUE NTabOPaTOPHBIX U MpaKTHUUeCKuX paboT. Takke ydyacThe oOy4yaromMXcs B BBITIOJHEHHH
MPOEKTHBIX U Y4eOHO-HCCIEAOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX OMpEeNseTcss y4uTeleM Ha
OCHOBE UMEIOIIUXCSI MAaTEPUAIBHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUM.

B TemaTuyeckoM TUIaHUPOBAHUU MJIs KaXKJIOTO KIlacca MPeArnosaraeTcs pe3epB yueOHOTo
BpeMeHU. Ha 6a30BOM ypOBHE €ro peKOMEHIYeTCsS HCIOJb30BaTh JUIsl TIOBTOPEHUS U 3aKpPEIICHUS
MaTtepuana, a Takke pediaexcuu. Ha yrinyOneHHOM ypoBHE JUTsl TIPOBEEHHUS 00O0OIIAIONINX YPOKOB,
3aIUTHI 00YYAIOTUMUCS IPOEKTHBIX U Y4eOHO-HCCIeA0BATEIbCKUX PaboT.



MNJIIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAYUYEBHOI'OITPEIMETA
«BUOJIOT'US»
Cornacho ®I'OC COQO, ycraHaBauBaKwOTCA TpeOOBaHUA K pe3ysibTaTaM OCBOEHHUS
0OydaroNMMuUCsT MPOrpaMM CpeAaHero oOmiero oOpa3oBaHMS: JIMYHOCTHBIC, METallpeIMETHbIC U
[IPEIMETHBIE.

JIMUYHOCTHBIEPE3YJIbTATHBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS mpeamera «buosiorus» BbIIEICHBI
CJIEYIOIIMECOCTABIIAIOIINE: 0CO3HAHUeO0yJaOITUMUCSIPOCCUICKONT pask TaHCKO MM IEHTUYHOCTH—
FOTOBHOCTH K CaMOPAa3BUTHIO, CaAMOCTOSITEIbBHOCTU U CAMOOIPEACICHUIO; Haluuue MOmueayuu X
oOy4yeHnt0 OWOJIOTHH; YeleHanpagieHHoe pazeumue BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIUIIUN Pa3BUTUS OMOJOTHUECKOTO 3HAHUS; 20MOBHOCb U
cnocobnocmes 00y4arOIUXCSd PYKOBOJICTBOBATHCSI B CBOEH JIEATENBHOCTH 1IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYITUMHU cucremMe OHOJIOTUYECKOTO o0pa3oBaHus; Hanuvue
NpaBoCO3HAHUAIKOIOTUIECKON KYIbTYPBl, CHOCOOHOCHMU CTAaBUTh LIEITU U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOoCTHEBIE PE3YIbTAaThl OCBOCHUA NIPECAMETA «BI/IOJ'IOFI/ISI»I[OCTI/IFaIOTCﬂ B €IUHCTBEC y‘-IC6HOI>i
n BOCIIMTATEIILHOU JCATCIIBHOCTHU B COOTBETCTBUHN C TpaaAuIIMOHHBIMHA pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMHU W JYXOBHO-HPABCTBCHHBIMHU I[ICHHOCTAMH, IIPUHATBIMHU B
oOmiecTBe TMpaBWJIaMd W HOPMaMH TIOBEACHHWS H CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaMOpPAa3BUTHA, PA3BUTHUA BHYTpeHHeI\/II Mo3nguu JIMYHOCTHU, IMaTpUOTU3MaA H
YBaXXEHUSA K 3aKOHY U IPABONOPANKY, YEIOBEKY Tpyda M CTaplleMy IIOKOJEHHUIO, B3aUMHOIO
YBaXXCHUA, 6epe>I<Hor0 OTHOHICHHUA K KYJIbTYPHOMY HACJICAUIO U TpaauUOUAM MHOTIOHAIIMOHAJIIBHOI'O
Hapoja Poccuiickoit denepannu, IpupoJIe U OKPYKaroIIeH cpee.

JIn4HOCTHBIE pE3YNbTAaThl OCBOCHHUS Y4eOHOro mnpeamera «bHOIOTHS» MOKHBI OTpa)xaTb
TOTOBHOCTb W CIOCOOHOCTh OOYYaIOIMMUXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OPHUEHTAIlUH, MO3UTHBHBIX BHYTPEHHHX YOCKIICHHMH,
COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, pacllupeHHe >KHU3HEHHOTO
OTbITAa U ONBITAa JEATEIHHOCTH B MPOIECCE PeaTn3alMid OCHOBHBIX HANpaBJICHHN BOCHHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1. I'pa’k1aHCKOTOBOCTIMTAHMSA

c(OPMHUPOBAHHOCTh I'PAXKIAHCKOM TO3UIIMKM 00YYAIOIIErocs KaKk akTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IecTBa;

OCO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB MW OOS3aHHOCTEH, YyBaKECHUE 3aKOHA H
IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JCATEIBHOCTH INPH CO3JIAHHH YYEOHBIX IMPOCKTOB,
peleHr: y4eOHBIX U MO3HABATEIIBHBIX 33]a4, BHIIOJTHCHUU OUOJIOTMUECKUX IKCIIEPUMEHTORB;

CMOCOOHOCTh OMPEEIIATh COOCTBEHHYIO MO3UIIHMIO M0 OTHOIICHHUIO K SBJICHHSIM COBPEMEHHOM
KA3HHA U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOUX JCUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aUMOJICHCTBUS
JO/IeH C pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIMAIBHBIM TIOJI0KCHHUEM;

TOTOBHOCTh KCOTPYJHHUYECTBY BIIPOIIECCECOBMECTHOTOBBITIOHEHUYYEOHBIX, TTO3HABATEIBbHBIX
U HCCIEeIOBATENbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHHIO ONIMOHEHTOB MPU 0OCYKIECHUU
CHOPHBIX BOIMPOCOB OHMOJOTHMYECKOTO COJEp)KAHHS; TOTOBHOCTh K T'yMaHUTapHOW U BOJOHTEPCKOM
NEITENLHOCTH.

2. IIaTpMOTHYeCKOTrOBOCIIUTAHUS S

C(OPMHUPOBAHHOCTh POCCUHCKOM T'pa)KAAaHCKON HIEHTHMYHOCTH, NAaTPHOTH3MA, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepesa PonnHoi, ropaoctu 3a cBoi Kpail, cBoro Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOEOTHOIIEHUEKITPUPOAHOMyHACIIE IUIOUTTIAM THUKAMITPUPOIbI;

JNocTHXeHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CMOCOOHOCTh OIEHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAHOBJCHHE W Pa3BUTHE OHOJIOTHH,
IIOHUMAaHHWA 3HAUYCHUS 6I/IOJIOFI/II/I B IIO3HAHHWH 3aKOHOB HpHpOIIbI, B )KM3HHU YCJIOBCKA U COBpeMeHHOFO
00I1IECTBA;

ujelHas yoexaAEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
€ro cyan0y.

3. JlyXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

OCO3HAHUEIYXOBHBIXLIEHHOCTEHPOCCUMCKOTOHAPO/IA;

c(OpPMHUPOBAHHOCTHHPABCTBEHHOTOCO3HAHUS, 3 THIECKOTOTIOBEACHUS;

CIOCOOHOCTHOLIEHUBATHCUTYAIIHIOUTIPHHIMATHOCO3HAHHBICPEIICHHS,0pUCHTUPYAChHA
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUEIMYHOTOBKJIA1aBIIOCTPOECHUEYCTONUNBOT 00y TyIIIEeTro;

OTBETCTBEHHOEOTHOILIEHUEKCBOUMPO AUTEISIM,CO3AAHNIOCEMBHA0CHOBEOCO3HAHHOTO ITPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo10B Poccum.

4. ICTEeTHYECKOrOBOCIINTAHMS:

ACTETUYECKOCOTHOIIIEHUEKMUPY,BKIIIOUASICTETUKYObITa, HAYYHOTOUTEXHUYECKOTO TBOPUECTBA,
CropTa, Tpyzaa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHHEIMO MO HATFHOTOBO3/IEH CTBUSIKMBOUIIPUPOIBINEENIEHHOCTH,

TOTOBHOCTH K CAMOBBIPAXEHHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISATH Ka4eCTBa
TBOPYECKOM JIMYHOCTH.

5. ®U3MYeCKOrOBOCITUTAHUS:

MMOHMMAaHHE W pean3alus 370pOBOTO M Oe3omacHOro obpasa >KM3HU (3A0POBOE NHUTAHUE,
coONIoficHHe TUTHEHUYECKUX TPaBUJI U HOPM, cOalTaHCUPOBAHHBIA pEXHUM 3aHATUH W OTHAbIXa,
perynspHas (u3nueckas akTUBHOCTb), OEpEKXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEeHHOMY (PU3UYECKOMY U ICUXUIECKOMY 37I0POBBIO;

MMOHUMAaHKEe [IEHHOCTH MPaBUJ WHAUBUAYAJIEHOTO U KOJUIEKTUBHOTO 0€301aCHOTO MOBEIACHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUII M HENpPUSATUS BPEIHBIX MpPHUBBIUEK (YIOTPEOICHUS alKOToJs,
HapKOTHKOB, KYPEHHS).

6. Tpy10BOrOBOCIIUTAHMSI:

TOTOBHOCTBKTPY/Y,0CO3HAHHEIIEHHOCTHMACTEPCTRA, TPYA0IIO0HE;

TOTOBHOCTHKaKTHBHOMIEATEIIbHOCTUTEXHOJIOT HUECKONUCOITMAIbHOWHATIPABIICHHOCTH,
CIOCOOHOCTh HHUIIMMPOBATD, INITAHKPOBATH M CAMOCTOSITEIIBHO BBITIOJIHSThH TaKYIO JICATEIbHOCTD;

WHTEPECKpa3TuIHbIMC(hepaMIipohecCHOHATLHONUACATEIbHOCTH, yMEHHECOBEPIIATHOCO3HAHHBIH
BBIOOD Oymymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HECHHbBIC TIAHBI;

TOTOBHOCTBUCIIOCOOHOCTRKOOPa30BaHUIONCAMOOOPAa30BaHUIOHAIIPOTSIKCHUNBCEH JKU3HH.

7. IKOJOTHYEeCKOrOBOCIIUTAHHUS:

9KOJIOTHYECKH IIe7IeCO00pa3HOe OTHOIIEHHWE K MPHUPOJEe KaK HMCTOYHUKY >KH3HU Ha 3eMmIe,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS OKOJIOTHYECKOW KyJAbTYphl: TPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB Y OLIEHKH WX BO3MOXHBIX TMOCJIEICTBUIN JJIsl OKPYKaIOIIEH Cpebl;

OCO3HAHHE TJO0ATBHOTO XapakTepa OHKOJOTHYECKUX MpolieM U TMyTed HX pelIieHHs,
CHOCOOHOCTH UCTOIB30BaTh MpHUOOpEeTaeMble TPU U3YUYEeHUU OMOJIOTUH 3HAHUS U YMEHHS IPUPEIICHUN
mpo0eM, CBS3aHHBIX C PalMOHAIBHBIM MPHUPOJONOIb30BaHHEM (COONIOIEHNE TIPAaBHUII TIOBEICHUS B
MPUPO/ie, HAMPABICHHBIX HAa COXpPaHEHHE PABHOBECHS B DKOCHCTEMAaxX, OXpaHY BHJIOB, YKOCHUCTEM,
ouochepsi);

AKTUBHOE HETPUSATUE JCUCTBUHN, MIPUHOCSIINUX BPE OKpYKaloIel MpUPOJIHON cpee, yMEeHue
MIPOTHO3UPOBATHHEOIATOMIPUATHBIEIKOJIOTUYECKUETIOCTIEACTBUSIMPEANPUHUMAEMBIXICHCTBUNN



[IPEAOTBPALLATHHX;

HaJIM4YUC PA3BUTOIO SKOJOTMYCCKOr0  MBIIJICHHA, 9KOJIOTHUECKOM KYJIbTYpPBI, OIIbITA
ACATCIBbHOCTHU 9KOJIOTHUECKOM HAIpaBJICHHOCTHU,YMCHHUA PYKOBOACTBOBATLCA UMU B H03HaBaTe.HBHOI71,
KOMMyHHKaTHBHOﬁ nu COI.[PIEUIBHOﬁ IMPAaKTHUKEC, TOTOBHOCTH K YYaCTHIO B HpaKTH‘{eCKOﬁ ACATCIbHOCTHU
9KOJIOTMYECKOW HAIIPaBICHHOCTH.

8. LleHHOCTMHAYYHOT OTIO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKM U OOLIECTBEHHOW NPAaKTUKH,0CHOBAHHOIOHAJUAJIOTEKYIbTYpP, CIOCOOCTBYIOLIEIO0CO3HAHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMUTATENbCKOW KYIbTYpbl KaK CpeCTBa B3aWMOJEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe cheuu@uKd OHOJIOTMM KaK HayKH, OCO3HaHHA €€ poiau B (QOpMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABIECHUS 00 OKpYXaIOIIeM MUpE
KaK O €IUHCTBE MIPUPOJIbl, YelloBEKa M OOLIeCTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH U1 COBPEMEHHOM IIUBMIIM3AIMH: 00€CTIeYeHUSIHOBOTO
YpOBHS pa3BUTHS MEIMIMHBI; CO3JaHHME IEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh
pecypcHble poOIeMbl pa3BUTHUS YEIOBEUECTBA; MOMCKA MyTel BbIX0[a U3 INI00aTbHBIXIKOJIOTHUECKUX
npoOieM M ofecrieyeHus: Mepexoja K YCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHHU OHMOJOTMYECKUX 3HAHUI B IENAX TOBBIMIEHUS OOIIeH
KYJIBbTYpbI, €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, KaK COCTaBHOM 4acT (PyHKLUHOHAIBHONTPAMOTHOCTH
oOyJaromuxcsi, GopMUPYyEMON MPU U3YICHUH OMOJIOTHH;

MIOHMMAaHUE CYHIIHOCTH METOJIOB [IO3HAHMs, MCIOIb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS aHaIu3a U OObSICHEHUS SIBICHUI OKPYXKAIOLIEro
MHUpPa ¥ MPOUCXOJAIINX B HEM M3MEHEHMH; yMEHHUE JieaTh 0OOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C EJIBIO TIOJYYEHUS 10CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIB30BaTh OMOJOIMUYECKHE3HAHUs AJSAPELIeHUs MpoOiIeMB
peabHBIX KU3HEHHbBIX CUTYaLUsX;

OCO3HAHME IIEHHOCTM HAyYHOH JEATeNbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JESTEIbHOCTh MHANBUYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHHIO0, KAKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOIMH B COOTBETCTBHUM C )KU3HEHHBIMUIIOTPEOHOCTAMM.

B mpornecce AOCTHKEHUS TUYHOCTHBIX PE3YJIBTaTOB OCBOCHHSI OOYYAIOMIMMUCS MPOrPaMMBI
cpeaHeroo0uierooOpa3zoBaHusy00yuatoIUXCICOBEPIICHCTBYETCAIMOYUOHANbHBLL

unmesniexm,npearnoaaralomuii chopMHUPOBAHHOCTE:

CAMOCO3HAHUs, BKJIIOYAIONIETO CIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HAMpPaBICHUs Pa3BUTHsI COOCTBEHHOI SMOIIMOHANIBHOMN Cepbl, ObITh YBEPEHHBIM B ceO€;

camopezyiuposanus, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJCHHE, CHOCOOHOCTh aJalTHPOBATHCS K HMOILMOHAIBHBIM HW3MEHEHUSM U MPOSBIATH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYMpEHHeU Momueayuu, BKIIOYAIOWEH CTPEMIICHHE K JOCTHKEHUIO Leld U YCIEeXy,
ONTUMH3M, HHULIMATUBHOCTh, YMEHUE JIECTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEM;

omMnamuy, BKIOYAOLIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JApYIHX,
YUUTBIBATHETONPHOCYIIECTBICHUNKOMMYHHMKAIIUN,CIIOCOOHOCTEKCOUYBCTBUIOMCOTIEPEKUBAHMIO;
COYUANILHBIX HABLIKOS, BKIIOYAIOUIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLIEHHS C JPYTMMH JIIOJbMH,
3a00THTHCSI, TPOSBIISATH MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ylnbTaThl OCBOSHHS ydeOHOro mpenmera «buonorus» exkuouarom:
3HaYMMble  JUIE  (OPMHUPOBAHHSA  MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEKIAMCUUIUIMHAPHBIC
(MeXTpeAMETHBIE) OOLEHAYYHbIE MOHATHUS, OTPAKAIOLIUE LEIOCTHOCTh HAyYHOM KapTUHBI MUpPA U
cneun(uKy METOJIOB TIO3HAHMSA, HCIIOJIB3YEMbIX B ECTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHUf,
SBJICHHE, TPOLIECC, CUCTEMa, HAY4YHbIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIEIOBAaHUE, HAOJIOJIEHUE, W3MEpEHHE, SKCIEPUMEHTUJP.); YHUBEpCaJIbHbIEydeOHbIE AEHCTBUS
(mo3HaBaTenpHBIE, KOMMYHUKAaTHBHBIC, PpETYJIATUBHBIE), oOecneunBaromme  (HopMUpOBaHHE
(GYHKIMOHATBPHOH TPAaMOTHOCTH ¥ COLNMAIBHOW KOMIETEHIMH OOYdJalolMXcsi; CIOCOOHOCTh
00yJaromuxcss HMCIHOJIb30BaTh OCBOCHHBIC MEXKIUCHUIUITMHAPHBIE, MHPOBO33PEHUYECKHAE 3HAHHUS U
YHUBEpPCaJIbHbIE yUeOHbIE AEUCTBUS B I03HABATEILHON U COLIMATIBHON IIPAKTHKE.

MetanpeaMeTHbIEpE3yIbTaThl OCBOEHUS MPOTPaMMbl CPEAHETO 001ero 00pa3oBaHMsl JOKHbI

OTpaXKaTh:
OBna/IcHUEYHUBEPCATbHBIMUYICOHBIMUTIO3HABATEILHEIMU JICHCTBUSIMHU:
1) bazosvienocuueckueodeticmsust.

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M  aKTyaJIU3UpOBaTh MpoOiieMy, paccMaTpuBath €€
BCECTOPOHHE;

HCII0JIb30BAaTh MPU OCBOCHUHU 3HAHMU MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIW3a, CHHTE3a,
CpaBHEHHUsI, Kiaccudukaiu, o00OUIeHNs), pacKphIBaTh CMBICT OHMOJIOTUYECKUX MOHATUHN (BBLAETSATH
UX XapaKTepHbIe MPU3HAKU, YCTAaHABIUBATh CBSI3U C IPYTMMHU MOHATHSIMHU);

OTIPEIEeNIATh LIEH IeATEIbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUH UX AOCTUKEHUS,COOTHOCUTD
Pe3yNbTaThl JESATENIbHOCTH C MOCTABJIEHHBIMU LEJISMH;

HCI0JIb30BAaTh OUOJIOTUYECKUE TOHATHUS JUIsl OOBACHEHHS (DAKTOB U SIBICHUN JKMBOW NMPUPOIbL;
CTPOMTBH JIOTHYECKUE PACCYXKIEHHs (MHAYKTUBHBIE, IEIYKTUBHBIE, [10 aHAJIIOTUH ), BBISBIIATH

3aKOHOMEPHOCTH U MPOTUBOPEYMS B PACCMATPUBAEMBIX SBJICHHUAX, (DOPMYIUPOBATH BBIBOJBIN
3aKIIFOYEHMS,;

IPUMEHATh CXEMHO-MOJENbHBIE CPEACTBA JJIs IMPEACTaBICHUS CYLIECTBEHHBIX CBS3eH H
OTHOLIEHUH B H3ydaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TakkKe NPOTHBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH pEIICHUs MPoOJIeMbl ¢ y4ETOM aHalM3a MMEIOIIMXCS MaTepUalbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NESATEIbHOCTH;

KOOPAMHUPOBaTb M  BBIIOJHATH pPa0OTy B YCIOBHUAX pEAIbHOTO, BHPTYaJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaThKPEATUBHOEMbILICHUETIPUPEIICHUMKI3HEHHBIX ITPOOIIeM;

2) bazosvleuccreoosamenvcrkuedeticmaus:

BJIaJIeTh HAaBBIKAMHM Y4eOHO-UCCIIEIOBATEIbCKOW U MPOEKTHOM JesATEeIbHOCTH, HaBBIKAMU
paspelieHus npoOieM; CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3InYHbIX METOI0B [TO3HAHUS;

UCIOJb30BaTh pa3IMyYHble BHJIbl JAEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEepHpeTaly, IpeoOpa30BaHUIOUTIPUMEHEHUIO B YUYEOHBIX CUTYaAIUsX, B TOM YHCIENPH CO3AaHUU
Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(¢opMUpOBaTh HAyYHBIH THUIl MBIIUICHHS, BJIAJeTh HAyYHOHM TEPMMHOJIOTHEW, KIIIOYEBBIMHU
MOHATUAMU U METOJIaMU;

CTaBUTh U (OPMYNIHUPOBATH COOCTBEHHbIE 3a/Jaud B 00pa30BaTENbHOM NEATENBHOCTH H
KU3HEHHBIX CUTYyalVsIX;

BBISBIIATBIIPUUNHHO-CIIEICTBEHHBIECB3UNAKTYaIN3UPOBATh3a/1a4y, BbIIBUTaTbI UIIOTE3YEE
pElIeHNs, HaXOOUTh apryMEHTBI JUIS J10Ka3aTelbCTBA CBOMX YTBEP)KJIEHHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPUHN PEILECHUS;

aHAJIN3UPOBATH MOJIyYEHHBIE B XOJ€ PELICHMs 3aJaul PE3yJIbTaThl, KpUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;



J1aBaThOIICHKYHOBBIMCHTYALIUSIM,0LIEHUBATHIIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIAThIIEICHANIPABICHHBIHTIONCKIIEPEHOCACPEACTBUCIIOCOO0BACHCTBUABIPO(PECCHOHATD
HYIO Cpefy;

YMETBIIEPEHOCUTH3HAHUSIBIIO3HABATENIbHYIOUITPAKTUYECKYI000JIaCTHKU3HEIEATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIE€U, IIPEUIaraTh OPUTMHAIBHbIE MOJXO0AbI U PEIICHUS]; CTABUTh IPOOJIEMBI
U 33J1a4i, JOIyCKaloIINe aIbTEPHATUBHBIEC PEILICHUS;

3) Oeticmsuanopabomec ungopmayuel.

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX HHPOPMAIUH (TEKCTE Y4eOHOTO TOCOOHS , HAyIHO-
MOMYJISIPHOM JUTEpaType, OMOJOTUYECKUX CIOBapsAX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEepHeTe), aHanmm3upoBaTh UHPOPMALUIO PA3IMUHbIX BUAOB U (JOPM MPEACTABIECHUS, KPUTUUECKU
OIICHHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3alpochl W TNPUMEHSATh pa3IMyHble METOAbl IpPU IOMCKE U OTOOpe
O6uosnoruueckoit HHGopMaIuu, He0OXOIUMOM ISl BHITIOJIHEHUS YIEOHBIX 3a/1a4;

NpHOOpeTaTh ONBIT HUCHOJB30BaHUS HH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaThb  ONTUMaJbHYIO (QOpMYy TpEACTaBIECHUS  OHOJIOTHYECKOU
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHIIbI, PUCYHKU U Ip.);

WCIOJIb30BAaTh HAy4yHBIH A3BIK B KauecTBE CpeAcTBa MNpu paboTe ¢ OHOIOrHMYecKOin
nHpopmalyen: MNPUMEHATh XUMHUYECKHe, (u3Myeckue M MaTeMaTHYecKhe 3HaKU U CHMBOJIBI,
dbopmynel, abOpeBmaTypy, HOMEHKIATypy, HCIOJIb30BaTh W  NPEOOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIIETh HaBBIKAMH PACIO3HABAHUS U 3aIUTHI HHPOpMaAUK, HTHPOPMAIIHOHHOM 6€301MacHOCTH
JIMYHOCTH.

OBgJ1aJIcHHE YHUBEPCATbHBIMUKOMMYHUKATUBHBIMUICHCTBHUSIMU:

1) obwenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BceX cepax JKU3HU; aKTHBHO YYaCTBOBATH B JHAJIOTE WIIH
JMCKYCCHH TIO CYIIECTBY 00CYKIaeMoil Tembl (YyMEHHE 3a7aBaTh BOIMPOCHI, BBICKA3bIBATh CY)KIICHUS
OTHOCHTEIIGHO BBITIOJIHEHHS TIpe/jiaraéMoi 3a1add, Y4YUTHIBaTh HWHTEPECHl W COTJIACOBAHHOCTH
MO3UIIMIA APYTUX YYACTHUKOB JTUAIIOTA WITH TUCKYCCHUH ),

pacrio3HaBaTh HeBepOaJbHBIC CPEICTBAa OOIICHUS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYyalldil; yMETh CMSTYaTh KOH(IUKTHI M BECTH
MIEPETOBOPEI;

BJIQJICTh PA3JIMYHBIMH CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBUS; MIOHUMAaTh HAMEPEHHS IPYTUX
JIO/IeH, TIPOSIBIIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeMHHMKY W B KOPPEKTHOW (opme
(bopMyITHpPOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTOMIOTUYHOU3IIAraThCBOIOTOYKY3PEHHUSCUCIIONH30 BAHUEMI3BIKOBBIX CPEJICTB;

2) COBMECMHAS0EMENIbHOCb!

MOHUMAaTh M HCIOJb30BATh NPEUMYIIECTBA KOMAHIHOW M HHIUBHIYAIbHON pabOTHl TpHU
peleHrr OMOJIOTUYECKOH Po0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHSI TPYIIIOBBIX (opM
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMaTUKy U METOAbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)I0TO YJeHa KOJUIEKTHBA;

MPUHUMATH IEJTH COBMECTHOW NIESATEILHOCTH, OPraHU30BBIBAThH U KOOPIAMHUPOBATH JACHCTBUS
Mo €€ JIOCTHKEHHUIO: COCTABIIATh IUIAaH JIEHCTBUH, paclpenesaTh poJid C yU€TOM MHEHHH yJaCTHHUKOB,
00CY)KIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHKA KOMAaHIBI B OOLIUI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpejylaraTh HOBBIC MPOCKTHI, OIEHMBATh HACH C TO3MIIMA HOBHU3HBI, OPHUIHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIIECTBISATHIIO3UTHBHOECTPATETHIECKOCTIOBEACHUEBPA3TUYHBIXCUTYAIUSX, TPOSIBIISTh




TBOPUYECTBOMBOOOPAKECHIE, OB THUHUITUATHBHBIM.

OBnajieHueyHHUBEPCAIbHBIMUPET YA TUBHBIMUICH CTBUSAMMU:

1) Camoop2anu3ayus.

WCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBISIBIICHHSI TIPOOJIEM U X PEUICHUS B )KU3HECHHBIXH
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHHWH IETICBBIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JEUCTBUAX M TIOCTYNKAaX II0 OTHOLICHUIO K JKUBOM NPUPOJE, CBOEMY 3J0pPOBBIO U 3JI0POBBIO
OKpPYXKaroluX;

CaMOCTOSITEJIBHO ~OCYILECTBJSATh I03HABATEIIbHYIO JESTEIbHOCTb, BBISABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33/1a4M B 0OPA30BATENBHON NESITEIBHOCTH W YKM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH PELIEHHUs] MPoOJieMbl C yYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENOUTEHU;

JIaBaTbOLICHKYHOBBIMCHTYAIIHSIM;

paciupsATEpaMKH y4eOHOTOIPEIMETAaHA0OCHOBEJINYHBIX MPEANIOYTEHHIH;

JieNlaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a pEILIEHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBAaTh (POPMHUPOBAHHUIO M TPOSIBICHUIO IIUPOKOW SPYAMIIMU B Pa3HbIX 00JACTIX
3HAHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJbTYpPHBIH YPOBEHB;

2) CAMOKOHMPOJIb.

JaBaTh OIICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHWBAaTh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJIeTh HABBIKAMH I103HABATEIILHOW PEPIEKCHM KaK OCO3HAHMs COBEPIIAEMBIX ACHCTBUM U
MBICIMTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB M OCHOBAHMI; MCIOJb30BATh NPUEMBI pediieKCHn s
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETb OLICHUBATH PUCKHA M CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHWKEHUIO; IPUHUMATh
MOTHBBI U apTYMEHTBI IPYTUX IPU aHAJIA3€E PE3yJIbTaTOB NEATEIbHOCTH;

3) npuHAMuecedAUOPy2ux.

IIPUHUMATbCEOSI, TOHUMAasiCBOMHE0CTaTKMH I0OCTOMHCTBA;

IIPMHUMAaTbMOTUBBIMAPTYMEHTBLIAP YT U XIIPUAHAIN3EPE3YIbTATOBIEATEILHOCTH; IPU3HABATE CBOE
IIPAaBO U [IPABO JAPYTUX HA OLIMOKH;

Pa3BUBATHCIOCOOHOCTHIIOHMMATEMUPCIO3ULIUUAPYTOIO YETIOBEKa.

HNPEIMETHBIEPE3YJIbTATBIHABA3OBOM/YI'JIYBJIEHHOMYPOBHE
[IpenmetHbiepe3ynbraThiocBoOeHUsIporpaMmbel  COOmo6unonorun  Haba30BOM/yriyObJIeHHOM
ypOBHE BKJIIOYAIOT crierududeckue 1 yueOHoro npeamera «buonorus»Haydnbsie 3HaHUS, YMEHUS U
CHocoObl JEMCTBHI MO OCBOCHHIO, HHTEPIPETAMUA U MpeoOpa30oBaHUIO 3HAHUHN, BUABI JIESITEILHOCTH
0 MOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUN B PA3NIMYHBIX YU€OHBIX CUTYallUIX, a TAaKXKe B
peaNIbHBIX KU3HEHHBIX CUTYAllUsX, CBS3aHHBIX ¢ OMosioruel. B mporpamme npeaMeTHble pe3yiabTaThl
MIPEJICTaBJICHbI IO TOaM O0y4YEeHHUS.

10kaacc

[IpenMeTHBIEpE3YNIBTATHIOCBOCHUydEOHOTOITPEeIMETa«BHOIOTHS» IO KHBIOTPAXKATD:

1) c(hOpPMUPOBAHHOCTH 3HAHHM O MECTE U POJIM OMOJOTMHM B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAay4YHOTO MHPOBO33PEHHUS; O BKJIA/lEé POCCHMCKMX U 3apyOEKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE
Oouosnoruu; (pyHKIIMOHAIBHONH TPAMOTHOCTH YeNIOBEKa JUIsl PEIICHUS XU3HEHHBIX 3a/1a4; 68 NO3HAHUU
UBAKOHO8 NPUPOObL U peuleruu npoodieM PayUoHAIbHO20 NPUPOOONOIb30BAHUS, OBKAAOE POCCULICKUX U
3apyOedNCHbIX VUEHBIX 8 PA36UmMuUe OUOIO2ULL;

2) YMCHHEC PpaCKpPbBIBATH COACPIKAHUC OHOJIOTUYECKUX TCPMHUHOB H MMOHSTHIA: KH3Hb,
KJ'ICTKa,OpFaHI/BM;MCT8.60J'II/I3M(06MCHBCI_I_IeCTBI/IHpeBpaH_[eHI/ICBHepFI/II/I),FOMCOCT3.3




(camoperynsiius), YpOBHEBass OpraHU3alvs >KUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PEIPOIyKIUs),
HACJIEJICTBEHHOCTh, HW3MEHUYUBOCTh, POCT U Pa3BUTHE; 6IA0eHUe CUCEMOU OUON0SUYECKUX
3HAHULL,KOMOpAs _ 8Kaoyaem.  buonocuveckue meopuu  (kiemoynas meopus 1.  Illsanna,
M. IlInenioena,P.Bupxosa; xpomocomnas meopus nacieocmeennocmu 1. Mopeana), yvuenus (H.
U.Basunosa — oyenmpax mMH02000pa3us U NPOUCXOHCOCHUS. KVAbIMYPHLIX DPACMEHUll); 3aAKOHbL
(eQuH00OPA3UANOMOMKOB _NEPBO20 NOKONCHUS, DACULENIICHUS, YUCMOMbL _2aMem, He3d6UCUMO20
Hacnedosanus I Menoens; comonocuieckux paoos 8 Hacieocmseennou usmenyusocmu H .U . Basunosa);
NPUHYUNBL(KOMNIEMEHMAPHOCIU), OTIPEAEIATH IPAHUIBI HX IPUMEHMMOCTH K KHBBIM CHCTEMAM;

3) YMEHHE BJIQJIETh METOJAMH HAYYHOTO IO3HAHUS B OMOJIOTHH: HAOIIOJCHHE W OTIMCAHUE
KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHHI; OpraHU3aIis U MPOBEJICHNE OMOJIOTHYECKOTO IKCIICPUMEHTA,
BBIJIBI)KCHUE THUTIOTE3bI; BEISBICHHE 3aBUCUMOCTH MEXKIY HCCIICTyeMBIMU BEITUYHMHAMHU, OOBSICHEHUE
MOJIYYEHHBIX Pe3yIbTaTOB, UCIOJIH30BAHHBIX HAYIHBIX ITOHSATHH, TEOPUH 1 3aKOHOB;

YMeHUe  0enamv  8bl600bl HA  OCHOBAHUU  NOJVYEHHbIX  Pe3VAbMamos;  61a0eHUe
OCHOBHBIMUMEMOOAMU HAVYHO20 NO3HAHUS, UCHOIb3VEeMbIX 8 OUON0SUYECKUX UCCACO08AHUSX HCUBLLX
obvexmos(onucanue, usmeperue, HabarvoeHue, IKCRePUMEHn),

4) YMEHHE BBIJICNIATh CYIISCTBEHHBIC MPU3HAKHA BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKIJIETOUHBIX OPTaHW3MOB; OCOOCHHOCTH IPOIIECCOB: OOMEHA BEIICCTB W
MPEBPAIIEHUST JHEPTUHM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M DSHEPreTHYeCKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Melo03a, OIUIOJOTBOPEHUS, PA3MHOXKCEHUS, WHIUBUAYATLHOTO pPa3BUTHS

opraHu3zma (oHTOTEHE3); asmompo@dHo2o u 2emepompopro2o munos
numanus, omocunmesa,2amemo2enesa, ombpuozenesa, NOCMIMOPUOHATLHO20 pazeumusi,
63AUMOOCUCMBUSLECHO06,2eMePO3UCA; UCKYCCMBEHHO20 0mbopa;

5) YMEeHUe  YCMAaHABAUSAMb  83AUMOCEA3U  MENCOY  OP2AHOUOAMU  KIEeMKU U UX

dyuKYUAMU, CIMPOCHUEM KIeMOK DA3HbIX MKAHEU U UX (DYHKYUAMU, MEeNCOV OPAHAMU U CUCTEMAMU
0pP2aHO8 VPACMEHUU, HCUBOMHBIX U Yel0BEKA U UX (DYHKUUAMU, MENCOV CUCEMAMU OP2AHO8 U UX
dyHKYUAMU,MEHCOY dMaAnamu._0OMeHa 8euecms, Smanamy KiemoyHo20 YUKIAA U HCUSHEHHbIX UUKIO8
OP2AHUBMOB,; DMANAMU__IMOPUOHANLHO2O PA3EUMUSA,; 2eHOMUNOM U (DeHOmunom, genomunom u
daxmopamu cpedviobumarus;

6) VYMEHUEBLLAGAIMbOMIUYUMENIbHbIENPUSHAKUNICUBIXCUCTNEM, 6
MOMYUCTIEPACTNEHUU, HCUSOMHBIX U YEN0BEKA,
7) ymenue UCNONIL306AMb coomeemcmeayrouue apaymenmeol,

OUONOSUECKYIOMEPMUHONO2UI) U CUMBOIUKY Olisl_QOKA3AMENbCMBA POOCMEA OPSAHUBMOSE DA3HLIX
cucmemMamuyecKuxepynn;

8) YMEHUETIPUMEHSTHIIOTyYCHHBIC3HAHUSII0 O bSICHEHUSIONOJIOT Y€ CKUXITPOIIECCOBH
SIBIICHUH, JUTSI TPUHATHS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOW JKU3HU C IIEJIbI0 0OECIICUCHHS
0€30IaCHOCTH CBOETO 3JI0POBbS U 3J0POBBSI OKPYKAMOIIUX JIFOJIEH, COOMIOACHUSI HOPM T'PAaMOTHOTO
MOBEJICHUSI B OKPYXKAaIOUICH TNPUPOJHON cpeie; IMOHUMAaHUE HEOOXOJAUMOCTH HCIOJIb30BAHUS
JOCTH)KEHUI COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUH JUTSl PAIIMOHAIIBHOTO TIPUPOIOTIONB30BaHUS;

9) YMEHHUE pelaTh 3JCMCHTapHbIC T€HETUYCCKHE 3aJaud Ha MOHO- U JTUTHOPHUIHOC
CKpEIIMBaHKE, CIICIUICHHOE HACIIEIOBAaHHUE; COCTABIIATh CXEMbl MOHOTHOPHIIHOTO CKPCIIMBAHMS IS
NpeJCKa3aHus HAcJCIOBaHHWS IPU3HAKOB Yy OPraHU3MOB; VMeHUe peulamb OUuoiocuyeckue
3a0a4u; 8bIAGIAMb  NPUYUHHO-CIEOCIBEHHbIE  CBA3U  MeNCOY  UCCLe0YeMbIMU  OUON0SUHEeCKUMU
npoyeccamu Usa8IeHUsAMU,; Qelambeble00bIUNPOCHO3bIHAOCHOBAHUUNONYYEHHIXDE3VIbIMANO8;

10)  yMeHwHe BBIMOJIHATH JAOOPATOPHBIC M MPAKTHUECKHE PabOThI, COOMIOIATh MpaBUa TPH
paboTe ¢ yueOHbIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

11)  yMeHHe KPUTHYECCKH OICHWBATh U WHTEPIPETHPOBATH WHPOPMAIMIO OHOJOTHIECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3NUYHBIX HCTOYHUKOB (CMU, HayyHO-
MOMYJISIPHBIE MaTEPHUAJIbl); STUYECKUE aCTIEKThl COBPEMEHHBIX MCCIEIOBAHUI B OMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;  YMeHUe _ 8blO8U2aMb __ 2UNOME3bl, _NPOBEPAMb __UX __ IKCHEePUMEHMANbHbIMU
cpedcmeamu, popmyaupya_yenb Uccied08anus, analu3uposams noavieHHbvle pe3Vibmamsl U _0enanbs
8616000l

12)  ymeHuwe co3naBaTh COOCTBEHHBIC IMChMEHHBIE W YCTHBIE COOOIICHHs, 0000Ias
OMOJOTHYECKYIONH()OPMAIIMION3HECKOIBKUXUCTOUHUKOB,I'PAMOTHOMCIIOIB30BATHIIOHS THAHBIHA




anmapaTONOJIOTHH.

13)  ymenue yuacmeosamvb 6 yuebHO-UCCIe008amenbCKol pabome no  ouono2uu,
9KON02UUMEOUYUHE, NPOBOOUMOL __HA __OA3€e  WKOJbHLIX _HAYYHLIX __ 00wjecms, U NyOIuyHO
NpeoCcmasiambnoNVYeHHbLE Pe3YIbIMambl HAd V4eHU4eCKUX KOHpepeHyusx;

14)  ymenue ouenHusamv _ d3muyecKue _ ACNeKmvl __COBPEMEHHbIX __ UCCAe)08aAHUL 8
obnacmubuonocuu U _MeOuyuHbl (KIOHUPOBAHUEe, UCKVCCMBEHHOE ONI000MBOpeHUe, HANPABIeHHoe
UBMEHEHUEe2eHOMA U CO30aHUe MPAHCZEHHbIX OP2AHUZMOB);

15) ymenueocyuecmansamoocosnannbliiebl6opoyovulel.  npopeccuuonaibHoUQesimeibHoCmus
obnacmu___ouonocuy,  MeOuyunsl, _OUOMEXHONO2UY, _ BeMEPUHAPUU,  CelbCKO20 _ XO3AUCmed,
NUUEBOUNPOMBILUIEHHOCIU, VeIVOIamb NO3HABAMENbHbII _UHMEPeC, HANPABLeHHbIU HA O0CO3ZHAHHbIU
gblOOpcoomsemcmeyrouel _npogeccu U NpoooadiceHue  OU0I02UYecKko20  00pa308aHus 6
VUpeHCOeHUAXCPEOHe20 NPODeccUOHAIbHO20 U BbICULE20 00PA308AHUSL.

llknacc

[IpeameTHBIEPE3YIBTATEIOCBOCHUSYYEOHOTOITPEIMETABHOTOTHSIN TODKHBIOTPAXKATh:

1) c(hOopMUPOBAHHOCTh 3HAHWUN O MECTE€ U POJU OMOJIOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUpPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA H
Hay4qHOTO MHPOBO33PEHHUSI; O BKJIANEC POCCHUMCKHX M 3apyOS)KHBIX YYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oonosiornn; PyHKIIMOHATHPHOW IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

2) YMEHHE pPacKpbIBaTh COJIEP)KAaHUE OHOJIOTHUYECKHMX TEPMHUHOB W TIOHSATHU: BUI,
MOMYJISIIKS, TeHO(OH/I, SBOIONUS, ABIKYIIHME CHUIIBI ((aKTOphI) 3BOIIOLUM, MPUCIIOCOOIIEHHOCTD
OpraHW3MOB, BUJ000pa30BaHUE, DKOJOTHUYECKHE (PaKTOPHI, SKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTHI,
PEeIYIEHTHI, IIENH MUTaHUs, YKOJIOTHYEeCKas MupamMua, OMoreoenos, ouocdepa;

3) graoerue cucmemou OUOIO2UYECKUX SHAHUL, Komopas BKIIIOYAEH.
OCHOBONONIA2AIOUUEOUONOUYECKUE MEPMUHBL U NOHAMUS (HCU3Hb, KIEMKA, OP2aAHU3M, Memadoau3M,
2OMEOCmA3, CAMOPEVIAYUS, CAMOBOCNPOU3BEOCHUE, HACACOCMEEHHOCb, USMEHYUBOCMb, DOCH. U
pazsumue), buonocuyeckue meopuu (kiemoyunas meopus T. lleauna, M. Illnendena, P. Bupxosa;

xpomocomras _meopus Hacreocmeennocmu 1. Mopeana); vuenus (H. U. Basunosa —
oyermpax MH02000pazUs u NPOUCXOHCOCHUS KVIbIMYDHBIX pacmenuil); 3AKOHbL
(e0UHO0OPAZUANOMOMKOE _NEePB8O20 NOKONCHUS, PACUIENIICHUSA, YUCIOMbL _2aMem, He3a8UCUMO20
Hacneoosanus I Mendens, 2omonocuyeckux paoos 6 HacaeocmeeHHou usmenyusocmu H.M.
Basunosa); npunyunsi(komniemenmapuocmiu);

4) YMeHune wuznaraTh OWoJIoTMUeckwe Teopun (dBosonuoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKasl TCOPHUSI IBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K.M. bapa,
YyepeoBaHMs TTIaBHBIX HampasiieHui u myrei sBoironuu A. H. CeBeprioBa, yuenus o 6uocdepe B. 1.
BepHasckoro), onpenensaTh TpaHUIlbl UX MPUMEHHUMOCTH K )KHMBBIM CHCTEMaM;

5) YMeHue Bia/ieTh METOJIaMU HAYYHOTO MO3HAHUSB OMOJOTUU:HAOIIOACHUE U OIUCAHHE
JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUI; OpraHU3allis U MPOBEACHUE OMOJOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBIDKCHUE THUIOTE3bI; BHISIBICHHE 3aBUCUMOCTH MEXIY UCCIIEAYyEeMbIMH BEJIMYUHAMH, OObSICHEHUE
MOJIyUYEHHBIX PE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHUN, TEOPUN U 3aKOHOB; YMEHHE JIeNaTh
BBIBO/IbI HA OCHOBAHUH MOJIYY€HHBIX PE3YyJIbTaTOB;

6) YMEHHE BBIICISATh CYIIECTBEHHBbIE NMPU3HAKH CTPOCHHS OMOJOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOIEHO30B M DKOCHUCTEM;
0COOEHHOCTUIIPOIIECCOB:HACIIEICTBEHHONN3MEHYNBOCTH,ECTECTBEHHOT00TOOPa, BI1000pa30oBaHus,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBHS IKOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBbI, MEpeHoca
BEILIECTB U TOTOKA SHEPrUM B HKOCUCTEMAX, AHTPONOTE€HHBIX M3MEHEHUl B SKOCHCTEMAaX CBOEH
MECTHOCTH, KpPYroBOpOTa BEIIECTB W OHOTCOXMMHYECKUX IUKIOB B Ouocdepe;, vmerue
8bLOCIAMbCYULCCMBECHHbIE NPUSHAKIU. BUPYCOS, KIEMOK NPOKAPUOm U _3VKApUuom, OOHOKIEMOYHbLX
UMHO2OKNIEMOYHBIX _OP2AHUBMO8, 8 MOM__Yucie bakmepuil, 2pubo8, pPAacmeHull, HCUBOMHbIX U
YeN08eKA, CMPOCHUS  OP2AHO8 U CUCIEM _ OP2AHO8  PACMEHUl,  HCUBOMMHBIX,  Yel08eKd;
NPOUECCOBAHCUZHEOCIMENbHOCU, NPOMEKAIOUIUXBOP2AHUSMAXPACTECHUU, HCUBOMHBIXUYECI0BEKA,




OUOI02UYECKUX  Npoyeccos:  0OMeHa  seujecms  (Memaboiusm),  npespaujeHus.  dHepeuu,
Oposicenus,asMompoPHO20 U _2emepompodrHo2o0 munoé numanus, Qomocunmesa u_xemocunmesd,
MUumosa,metosa, eamemoeenesa, ombpuocenesa, nOCMIMOPUOHATILHO2O pazeumiis,
DA3MHONCEHUS, UHOUBUOYATLHO20 PA3BUMUS  OP2aAHU3MA _ (OHMO2eHe3d),  83aUMOOCUCEUs 2eHO8,
2emepo3uca; UCKycCmeeHHo20 omboopa;

7 YMEHHUETIPUMEHATHIIONYYEHHBIE3HAHUSUISI00BbICHEHUSION0JIOT MU ECKUXITPOLIECCOBU
SIBJICHUM, JUTSI TIPUHATHS MPAKTHYCCKUX PEIICHUN B TIOBCETHEBHOW KM3HU C IICJIBI0 00CCICUCHHUS
0€30MMacCHOCTH CBOETO 370POBBSI M 370POBbSI OKPYKAMOIIHUX JIFOJIECH, COONIOJCHNUS HOPM T'PaMOTHOTO
MOBEJCHUS B OKpYXKAIOUICH MPUPOTHONW cpeie; NOHMMAaHHEe HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHIKEHUN COBPEMEHHON OMOJIOTHH TS PAIlHOHAITBHOTO TIPUPOIOTIOIH30BAHUS;

8) YMEHUEe  YCMAHAGAUBAMb  83AUMOCE3U  MENCOY  OP2AHOUOAMYU  KAEMKU U UX
dyHkyUAMU, CMPOCHUEM KIEMOK DAZHLIX MKAHEU U UX (DVHKYUAMU, MeHCOY OP2aHaMU U CUCTeMAaMU
0p2aH08 VPACMEHUL, HCUBOMHDLIX U YeN08eKa U UX (DVHKUUAMU, MeAHCOY CUCMEeMAMU OP2aAH08 U UX
dyukyUAMU,MENCOY dIMaAnamu_0OMeHA seuecms; dImanamy_KiemoyHo20 YUKIA U HCUSHEHHbIX YUKIO8
OP2AHUBMOB. DMANAMU__IMOPUOHATIbHO20 _DA3BUMUS, 2CHOMUNOM U (DeHOMmUnom, @OeHomunom u
daxmopamu cpedviobumarus;

9) VMEHUCBLIAGAAMb
OMIUYUMEIb HBLENDPUZHAKUNCUBLIXCUCTIIEM, BIMOMYUCTIEPACEHU, HCUBOMHbIX U YEN08EKA;

10) VMEHUCUCNOIb308AMbCOOMBEMCINEYIOUUCADSYMEHMbL, OUOJIOCUYECKYIO
MEPMUHOA0UIOUCUMBONUKYONAO0KAZAMETbCMEAPOOCHIBAOPSAHUSMOBPAZHBIXCUCTEMAMUYECKUXSD VI
n,

11) yMeHue peulams  Ouonocuyeckue  3a0ayu;  8blA8Namb  NPUYUHHO-CLe0CHBEeHHbLE
CBAZUMEHCOY UCCNEOVeMbIMU OUONOSUYECKUMU NPOUECCAMU U A8NEHUAMU, 0elamb 8bl800bl U HPOSHO3bl
HAOCHOBAHUU NOJIYYEHHBIX Pe3YIbIMamos;

12) YMEHHUE pemniaTh dJIEMEHTapHbIE OHMOJIOTHYECKUE 3aJaud, COCTABIISITH CXEMBI MEpeHOCa
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IIeTIH MUTAHHUSA );

13) YMEHHE BBITIOJHSTH JJA0OPATOPHBIE U MPAKTHYECKUE PAOOTHI, COOMI0IATh MPaBUiIa TIPH
paboTe ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBAHHUEM;

14) yMEHUE KPUTHUYCCKH OIICHWBATh W MHTEPHPETUPOBATh MH(POPMAIHIO OHOJOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3NIMYHBIX HCcTOUYHUKOB (CMMU, HayuHO-
MOMYJISIPHbIE MaTepualbl); paccMaTpUBaTh INI0OATbHBIE HKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH,
(bopMHpOBATH [0 OTHOILLIEHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

15) YMEHHE CO37aBaThb COOCTBEHHBIC IHMCBMEHHBIE W YCTHBIE COOOIICHHs, 000O0mas
OMOJIOTMYECKYI0 HH(OpPMAINIO0 U3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO HCIIOJIb30BATh MOHSATHIHBII
armapatT OHOJIOTHH;

16) VYMEHUEEbLOBUSAMbSUNOME3bL, NP OEEPAMbUXIKCNEPUMEHMANbHBIMUCDEOCINEAMU, DO
DMYIUPYSL Uelb UCCICO08AHUS, AHANUSUPOSANb NOJIVYEHHbLE PE3VIbMAmMblL U 0eldmb 6bl600bL,

17) YMEHUEe y4acmeosams 6 y4eOHO-UCCIe008amenbCckoll _pabome no _Ouoao2uu, 3K0a02uu
umeouyune, nposooUMOU  Ha  Oaze  WKOJbHLIX  HAVYHbLIX  obuecms, U nyoauyno
NPeoOCmasIAMbRONYVYCHHbIE PE3YAbIMAMblL HA V4EHUYECKUX KOHD epeHyusx;

18) VYMEHUe  OUEHUBAmv  DMUYECKUe  ACHEKMbl  COBPEMEHHbIX  UCCAe008AHUL 8

obracmubuonocuu U MeOuyuHsbl (KIOHUPOBAHUE, UCKYCCMBEHHOE ONI000MEOPEHUE, HANDAGICHHOE
UBMEHEHUC2CHOMA U CO30AHUE MPAHCEHHbLX OP2AHUSMOE);

19) ymenue oCyuecmsiams OCO3HAHHDBIU 6b100p byovueu
npogeccuonanvroidesmenbHocmu_6 ooracmu_OuoI02uU, MeOUYUnbl, OUOMEXHOA02UU, 6eMEePUHADUL,
CeIbCKO20X03AUCMBd,  NUWEBOU  NPOMBIUICHHOCIU,  VeAVOAsmb  NO3HABAMEIbHbIU  UHmepec,
HANPABNCHHbI  HAOCO3HAHHLIL  68bl00Op  coomeemcmeyiowell  npogeccuu U npooodceHue
OUONI02UYECKO20  00PA3068AHUSL  BYUPEHCOCHUSX  CPeOHe20  NPOPECCUOHANIbHO20 U BbLCULE2O

0bpazosanus.




COAEP KAHUEYYEBHOI'ONIPEIMETA «BUOJIOI' USD»

Ba3oBblii ypoBeHb

Yriay0/eHHbIiiypOBeHb

10kaacc.1uBHeae/10,Bcero34u,u3nnx14y—pe3epBHoe Bpems

10kaacc.3uBHeneno,8cero 1024,u3nux14y—pe3epBHoe BpeMs

Temal.buosornsikaknayka

buomoruss xak Hayka. CBsi3b OHMOJOTHMH C OOIIECTBEHHBIMH,
TEeXHUYECKUMH W JPYTUMH  €CTECTBEHHBIMH  HayKaMH,
¢dbunocodueit, STUKON, ICTETUKOW W mpaBoM. Ponp Ouosoruu B
(hopMUPOBaHUHM COBPEMEHHOW HAay4YHOW KapTWHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Mertoapl  TO3HAHWUSA  JKMBOW  TpUPOALl  (HAOIIOJCHUE,
HKCIEPUMEHT, OTHCaHHE, U3MEpeHHue, KJ1accupuKaus,
MOJENUPOBAaHUE, CTATUCTHYECKAs 00pabOTKa JaHHBIX).

Jdemoncrpanuu:

Ilopmpemwvi: Y. JlapBuH,
Hx. Yorcon u @. Kpuk.

Tabauywviucxemot:«MeTO IbITIO3HAHUSKUBOUITPUPOIBD.

JlaGopaTopHbleMNIPAKTHYECKHEPAOOTHI:

Ipaxmuueckaapabomale ] .« Icionb30BaHUEPA3TUNIHBIXMETOIOB
MIPU U3yYCHUH OUOJIOTUYECKUX OOBEKTOBY.

I Mengens, H.K. Kombpnos,

Temal.buosorusikakHayka

CoBpemenHast GuoJiorus— KOMIUIEKCHAsI Hayka.Kpamkasa ucmopusapazeumust
ouonoeuu.buonornyeckue  HayKM M HM3y4aeMmble ~ UMH  TPOOJIEMBL
DynoamenmanbHvle, I(PUKIAOHbLEU NOUCKOBbICHAYYHBLEUCCNEO08ANHUAE OUONOSUU.

3HavyeHne Owosornn BGOPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBIMUpA.lIpogeccuu, ceazannviecouonocuet. SHauenuebUonI0cUUsnpaKmuie

cKolul desamenpbHoCmu YenoseKa: MeduyuHe, CcenbcKoM
Xo3s1icmee, NPOMbLULIEHHOCU, OXPAHEe NPUPOOb.
JdemoncTpanuu

[optpeter: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
I'apgei, I'. Mennens, B. U. Bepuanckuii, W. I1.I1aBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodeer-Pecosckuii, Jx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl ucxembl: «CBs3b OWOJIOTMM CAPYTMMH HaykamMmy», «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema2. ZKuBblecucTeMbl HUX OPraHU3aNus
KuBpie cuctemsbl

OMOJIOTUH.

MIPUPOIBL.
CBoiicTBabnocucTeMuuxpa3sHooopasue. Y poBHH

(OmocucTeMbl) Kak MpeaIMeT H3y4eHHs
Omimyne KUBBIX CHCTEM OT HEOPraHWYECKOU

Tema2. 2 KusblecucTeMbIn UX H3Y4YeHHE
JKuBblecucTeMbIKakpeAMETU3ydeHUsI0n010T . CBONCTBaKUBBIXCUCTEM::
€MHCTBOXMMHYECKOTOCOCTaBA, JUCKPETHOCTBM  LIEJIOCTHOCTD,CJIOKHOCTh U

YHnopsasA04YCHHOCTDb CTPYKTYPBI, OTKPBITOCTD, caMoopranusanus,
CaMOBOCHPOU3BCACHUC, Ppa3Apa)KUMOCTb, USMCHYNUBOCTL, POCT U pa3BUTHUC.
YpOBHI/I OpraHu3alnun KUBBIX CHUCTEM: MOJ'ICI(y.TIHpHBIfI,

KJIETOYHBII, TKAHEBBIN,0praH3MEHHBIN, IOMTYJISIIM OHHO-BUI0BOM, YKOCUCTEMHBIN




OopraHu3aiy OHMOCUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIH,

OpraHu3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBII
(OmoreoneHOTUYECKUH ), OHOCHEPHBIN.
JdemoncTpanuu:

Tabnuyviucxemvl:«OCHOBHBICTIPU3HAKUKUZHNY, <Y POBHU
OpraHu3aIH KUBOU TPUPOIBI».
Obopyoosanue:monenbpmoiiekynsl JTHK.

(ObuoreonieHOTHYECKHI), OMocdepHbIit. [Iporecchl, MPOUCXOIANINE B KHBBIX
cuctemax. OCHOBHBIC TNPHU3HAKHU KUBOro. JKu3Hb Kak (opma CyImecTBOBAHUS

Marepuu. Hayku, wu3ydaomue JKHUBBIE CHCTEMBI Ha pa3HBIX YPOBHAX
OpraHu3aIuy.

Hzyuenue HCUBBIX cucmem. Memooul OUoNI02UYECKOU HAVKU.
Habnrwoodenue,uzmepenue,  dxcnepumenm,  CUCIMEMAMUIAYUS,  MEMAAHATIUS.
Tonamue  o3zasucumoni 1 He3asucuMol  nepemennou.  llianuposanue

akcnepumenma.llocmanoska u nposepka eunomes. Hyneeas eunomesa. Ilonamue
8blOOpKU U eédocmoseprocmb. Pazopoc 6 obuonocuueckux odauuwix. QOuyenka
00CMOBEPHOCMUNONIVYEHHBIX pe3Vibmamos. IIpuyunbl ucKaxiceHus pe3yivmamos
akcnepumenma.llonsamue cmamucmuyecko2o mecma.

Tabaumer ucxembl: «OCHOBHBIE TpU3HAKM JKU3HW», «buonorumyeckue
cucrteMbl», «CBOWCTBa JKHMBOW MaTepun», «YPOBHU OpraHU3alUM KUBOU
npupoab», «CTpoeHHE >KMBOTHOW KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHusMay, «buoreoreno3y», «buocdepa», «Metosl
U3YYEHUS HKUBOU MPUPOIBI».

OOopyznoBanue: 1abopatopHoe 000PyIOBaHUE I MTPOBEACHUS HAOIIOICHUH,
U3MEpEHUil, SKCIIEPUMEHTOB.

JlaGopaTopHbIeHNIPAKTHYECKHEPAOOTHI

[TpaxTrueckaspadbora«lIcrnonb30BaHUEPA3INIHBIXMETOJOBIPU
YKUBBIX CUCTEM).

HN3y4YCHHUU

Tema3. X¥MMHUYeCKUIICOCTABUCTPOEHHE KJIETKH

XUMHUYECKUI COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpo-
3IIEMEHTBI, MUKPO3JIeMEHTHI. Bosla 1 MUHEpanbHbIe BEIeCTBa.

@OyHKINUBOJBIMMHHEPATLHBIXBEIIECTBBKIICTKE.
[Tonnep>kanneocMoTHYECKOTOOAIAHCA.

benku. CocraB u cTpoeHue O€IKOB. AMUHOKHUCIOTHI
MOHOMepHI OenkoB. HezamMeHnMbIe U 3aMEHUMbIE aMUHOKHUCIIOTBI.
AMHMHOKHCIOTHBI  cocTaB. YPOBHM CTPYKTYpbl — O€IKOBOI
MOJIEKYJIbl (NepBUYHAS, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAS
CTpyKTypa). XHUMHYEecKHe CcBoiicTBa OenkoB. buonoruueckue
¢byHKIMHU OENKOB.

Tema3.BH0JI0rUsIKJIETKH

KneTtka — cTpykTypHO-(pyHKIIMOHAIbHAS €IMHULIA )KHUBOTO.
Ucmopusomxpuimusaxiemku.PabomuiP. 1 yka,A.Jleseneyka. Knemounasmeopus(
T.

Ulsann,M.I1Inetiden, P. Bupxos). OCHOBHBICTIONIOKEHUSICOBPEMEHHON KIETOYHOU

TEOPUHL.
MemOablMOﬂeKVﬂﬂDHOZZ u KAEmOYHOU ouono2uu.
MMKDOCKOHM}Z,XDOMamOZDaéuﬂ, 3]Z€KmDO¢ODe3, Memoo MEeUYEeHblX

amOMoe,dud)d)epeHuuaﬂbﬂoe ueHmpud)VeupogaHue, KylbmueuposaHue Kiemok.

Hzyyenueguxcuposannwix KAEMmOoK. INeKMPOHHAS MUKDOCKONUAL.

Kongokanvnaamuxpockonus. Bumanvroe (npusicusnennoe) uzyienue Kiemox.
JdemoHcTpamuu
Iloprpersl: P.

A. Jlesenryk, T. [Illgann, M. IllneiizeH,

I'yk,




DepMeHTHI Ouonoruueckue Karanauzatopbl. CrpoeHue
(depMeHTa: aKTUBHBIA IEHTP, CyOCTpaTHas CHenU(pUIHOCTD.
KodepmenTsr. BuramuHbl. Otnmuums ~ QepMeHTOB  OT
HEOPraHUYECKUX KaTaJu3aToOpPOB.

Yr1eBo b1 :MOHOCaxapu/IbI(TIIFOK03a,pr003an 1e30KCUpr003a),
nucaxapuibel (caxaposa, JaKTo3a) M TOJUcaxapuisl (Kpaxmad,
TJIMKOT€H, 11eJUTI0103a). buonornueckne pyHKIMU yriieBoA0B.

Jlununael:  Tpurauuepunapl,  Gochoaunuabl,  CTEPOMJIBI.
I'unpodunbHo-ruapoPoOHBIE cBOMCTBa. bronornueckuedyHkmum
munuaoB. CpaBHEHUE YII€BOAOB, OENKOB U JIMIKJOB Kak
MCTOYHUKOB PHEPIHH.

Hyxkneunosbie xwucnotel: JIHK u PHK. Hykneotuapr —
MOHOMEpHI HYKJIEHHOBBIX KuCIOT. Ctpoenue u ¢ynkuuu JHK.
Crpoenne u ¢ynkiuun PHK. Bunmet PHK. AT®: crpoenue u

dhyHKIUN.

[uTonorusa — Hayka o kietke. Knerounas Teopuss — npumep
B3aUMO/JICHCTBUS UACH U (PaKTOB B HAYYHOM MO3HAHUU. MeTobl
W3YYEHHUS KIIETKU.

Knerka kak wnenoctHas >kuBasg cucreMa. OOmue NpU3HAKU
KJIETOK: 3aMKHyTas HapyxkHass memOpana, moisekynsl JJHK xkax
TeHeTUYECKUH ammapar, cucreMa CUHTe3a Oeska.

Tumel  KJIETOK: JyKapUOTHYECKass H  IMPOKAPHOTHYECKas.

Oco0eHHOCTHCTpOCHUATIPOKapUOTHYEeCKOMKIeTKH. KitleTounas
cTeHka Oaktepuil. CTpoeHHE  JYKapUOTHYECKOW  KIIETKH.
OCHOBHBICOTINYHSPACTUTEIHHOM, ) KUBOTHOMUT PUOHOUKIIETKH.
[ToBEpXHOCTHBIECTPYKTYPBIKIETOK—KIIETOYHAsICTEHKA,
riukokanuke, uxpynkuuu.[Inazmarnyeckasimemobpana,e€ cBoiicTBa
u  ¢yakmun.  [utormasma w €€ opraHoubI.
OnnomeMOpannbie opranou sl kietku: DIIC, anmapar [Nonsmxu,
nn30coMbl. [1oyaBTOHOMHBICOPTaHOU B! KIIETKH: MUTOXOHAPUH,
mnactuabl. [ IpoucxoxaeHueMuTOXOH ApUtHIIacTu. Bust
mwiactua.  HemeMmOpaHHBIE OpraHouIbl KJIETKH: PUOOCOMBI,

P. Bupxos, K. M. bap.

Tabauneicxembl: «CBETOBONMHUKPOCKOI, « DIEKTPOHHBIIMUKPOCKOID,
«cTopusapa3BUTHUAMETOJOBMUKPOCKOIIAN.

OO0opyIoBaHWe: CBETOBOM MHMKPOCKOI; MHKpOINpENnaparbl pacTUTEIbHbBIX,
JKUBOTHBIX U OaKTepUATBHBIX KIETOK.

JlabopaTopHbleMnnpaKTH4YeCKHEPAdOThI

[Ipaktuueckaspadora«lzydeHnemMeTo10BKICTOUHOHONOIOTUH
(xpomatorpadus, snextpodopes, auddepeHIuaIbHOe IEeHTPUPYrUpOBaHUE,
[TLP)».

XuMH4YeCKasiOpraHu3anusKIeTKU
XUMHAYECKUNCOCTABKIETKHA. MaKpO-,MUKPO-NYJIbTPAMUKPOIIEMEHTHL. Boa 1
e€poJib KaK pacTBOPUTEIIS, peareHTa, y4acTHEB CTPYKTYPUPOBAHUHU KIIETKH,
TETIOPErysiiiui. MUHepanbHbIC BEMIECTBA KIETKH, WX OMOJIOTHYECKast POJIb.
Ponbv kamuonoe u anuonos 6 knemxe.
OpraHnuueckueBeniecTBakIeTK. bruosornyeckuenoinmepsl. benku.
AMMHOKHUCIOTHBIHCOCTaBOENKOB. CTpYKTYphIOETKOBOMMOIEKyIbl. [ lepBrunas
CTpYKTypa Oejka, NenTHaHas CBA3b. BropuuHas, TpeTHuuHas, Y4eTBEpTHUHAS
cTpykTypsl. [enarypanus. CBolicTBa 0enkoB. Kraccuguxayus 6eixos.
buonornueckned yHKIMNOEIKOB. /IpuoHuL.
VYrieBoapl. MoOHOCaXapuIbl, IMCaxXapy/ibl,0JIMTOCAXAPUIBIUIIOINCAXAPUIBI.
OO0t mIaH cTpoeHus U PU3NKO-XUMUYECKHE CBOWCTBA YIIIEBOJIOB.
buonoruueckredyHKIIMN YTIEBOIOB.
Jlunu et 'uapoduneHo-THapohoOHBIeCcBOcTBA. Kitaccupukanusiiumu1oB.
Tpurmuuepuast,hochoaumnuibl, BOCKU,cTepouabl. buonornyeckuepyHkuu
s noB. Obwue ceolicmea bUoI02uYecKuUx MemOoOpas — meKy4ecmo,
CHOCOOHOCMbKCAMO3AMBIKAHUIO, NOJIVIPOHUUAEMOCHTD.
Hyxneunnossiexkucnotsl. JHKuPHK.CTpoeHneHyKIIEHHOBBIXKHCIIOT.
Hyxkneoruast. Ipuniunkommiementapoctu. [IpasunoYapragpda.Ctpykrypa
JIHK — nBoiinas criupanbs. MecToHaxox1eHue 1 Ononorudyeckue QyHKIuu
JHK. Bugst PHK. ®@yukiuu PHK B kietke.
Crpoenune monekynsl AT®. Makpospeuueckue cesazu 6 monexkyne
AT®.buonoeuueckuedhyukyuuAT®.BoccmanosieHHblenepeHOCH UK, UXPDYHKY
uus knemxe. J/[pveue nykieosuompugocpamol (HT®). Cexsenuposanue JTHK.




KJICTOYHBIM LIEHTP, LEHTPHUOJIM, PECHUYKH, KTyTUKHA. DyHKIUHN
OpraHoOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynaropuslii 1eHTp kietku. CrpoeHue spapa:
saaepHas  000JI0YKa, KapHOIUIa3Ma, XPOMAaTHH,  SIPBHIMIKO.
XPpOMOCOMBI.

TpaHCIIOPTBEIIECTBBKIIETKE.

Jdemoncrpanuu:

Ilopmpemeor: A. Jleenryk, P. I'yk, T. IlIBann, M. lIneinex, P.
Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, K.
M. Bap.

Juaepammur:  «PacripeieneHne XUMHYECKUX JJIEMEHTOB B
HEXUBOU mpupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B
YKUBOU TIPUPOJIEN.

Tabnuywr u cxemvr: «llepuognueckas TabmuIa XUMHYECKUX
351eMEHTOBY», «CTPOEHNEMOJIEKYIIBIBOAbIY, «buocuHTe30e1Kay,
«Ctpoenunemodnexyabioenkay, «CtpoennedepmenTay,
«Hyxnennoswiekucinotel. JHK», «CtpoenneMonekyast AT Dy,
«CTpoeHHe HYKapUOTHUYECKON KIEeTKnu», «CTpoeHuEe >KUBOTHOMU
KieTkn», «CTpoeHue pacTuUTeNbHON  KieTkn», «CTpoeHue
MPOKAPUOTHUECKOMKIETKIY, «CTpOCHUES APAKIICTKI,
«YTIIeBO A, «JIMTTH ABI.

ObopydosaHnue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHHE st
MpoBeleHUsT  HAOMIOACHUI,  U3MEPEHHH,  JIKCIEPUMEHTOB;
MUKpOTpEenapaTbl pacTUTENbHBIX, KUBOTHBIX M OakTepuaIbHBIX
KIIETOK.

JlaGopaTopHbleMNIPAKTHYECKHEPAOOTHI:

Jlabopamopnasa paboma Ne 1. «/3ydeHue KaTaTUTHYECKOU
aKTUBHOCTH ()epMEHTOB (Ha IpUMEpe aMUiIa3bl UM KaTalasbl)».

Jlabopamopnasa paboma Ne 2. «/I3ydeHue CTPOEHHUS KIIETOK
paCTeHMIA, )KUBOTHBIX U OaKTepuil MO MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux OIMUCaHue».

MemoovleeHoMuKU, MPAHCKDURMOMUKU, NPOMEOMUKU.

CmpykmypHasouono2ust: OuOXUMU4eCKUeUOUOPU3UYEeCKUCUCCIe008AHUICOCMABAU
NPOCMPAHCINEEHHOUCMPYKmMYpblouomonekyi. Mooderuposarue
CINPYKINYPLIU@DVHKUUUOUOMOAEKYAUUXKOMNAEKC08. KomnbromepHbliiouzauinu
OP2AHUYECKUU CUHME3 OUOMONICKVIL U UX HENPUPOOHBIX AHAI0208.
JdemoHncTpammuu

Ioprperer:JI.ITonunr, k. Yorcon,d. Kpuk,M. Yunkuuc,P. @pankinn,d.
Courep,C. [Ipy3unep.

JTnarpammer: «Pactipeie ieHneXHMIYIeCKUXJIEMEH TOBBHEKMBOUIIPUPOIC»,
«PacripeieneHUEXUMHYECKUXTIEMEHTOBBKHBOUTIPHPO,IEH .
Tabmunemcxemsl: «I leproanaeckas TabIUIaXUMHIECKUXITICMEHTOBY,
«CTtpoeHue MOJIeKYJIbl BOJIb», «BemniecTBa B cocTaBe Opranu3sMoBy, «CTpoeHue
MOJIEKYJBI 6enka», «CTPYKTYPBI OITKOBOU MOJIEKYIBbI», «CTPOCHHE MOJICKYIT
yTI1eBOJI0BY», «CTpoeHUEe MOJIEKYJ JIMTHI0BY, « HyKIIEeMHOBBIE KHCIIOTHIY,
«CtpoenuemonexynblATDx.

O00opY/IOBaHUE: XMMUYECKASATIOCYTan000pyI0BaHHE.
Jlabopamopuvleunpakmuueckuepadomol:

1.

Jlabopamopnasapaboma« QbHapyorcenuedeIKo8CcnoMoUbIOKAYeCmeeH

bIX PeaKyuiiy.
2.

ﬂa60pamODHaﬂDa60ma((HCCJleaOSGHueHVKJZeMHOSbl.XKMCJZOI’I’l,6‘bla€ﬂ€HHbl.X
U3 Kienok pa3iudHblX OPSAHUSMOB).

CrpoennenpyHKIMUKJICTKH

Tunel KIETOK: JyKapuOTHYeCKass M  IMPOKaApUOTHYECKAS.
(GyHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenne mpokapuoTHYECKON KIIeTKU. Knemounas cmenka bakmepuiiuapxetl.
Ocobennocmu_cmpoenus_zemepompo@uol_u_asmompo@HounpoKapuomu4ecKux
knemok. Mecmo u ponb npokapuom 6 6UOYeHO3ax.

Crpoenne npyHKIMOHUPOBAHUE FyKapHOTHUECKOH kieTku. [Inmasmarnyeckas
MeMmOpaHa (mnazmanemma). CTpyKTypa Iuia3MaTtudeckoil MemOpansl. TpaHcnopT
BEIllECTBUYEPE3IIa3MaTHYECKYIOMEeMOpaHy: macCUBHBIA( TP Py3us,001eru€HHAs
muddy3us), aKTUBHBIA (NEPBUYHBIM M BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
IHonynponuyaemocmovmembpansl. Pabomanampuiikanuesozonacoca.

CrpykrypHO-




IHOOUUMO3: NUHOYUMO03, Gacoyumos. IK30UUMO3. Knemounas
cmenxa. CmpykmypauyHKyuukiemoyHoucCmeHKUpacmeHum, 2puoos.

Huronnasma. Lumo3zons. Lumockenem. /lsusicenue yumonaazmvl. OpraHOUIbI
kiIeTkd. OmHoMeMOpaHHBIE OPraHOWIbI KIETKU: JHJOIUIA3MAaTHYeCKash CeTh
(OIIC), ammapar [onbmku, JU30COMBI, HX CTpoeHHE U (QYyHKIUU.
Bzaumocsszboonomembpannvix opeanoudos xiemku. Cmpoenue epanyiapHo2o
pemuxyiyma. MexannsMm HanpasjeHus 0eakoB B DIIC. Cunmes pacmeopumwix
benxos. Cunmes KJIEMOYHbIX MeMopan. I naokuii (aepanynapHolil)
osndonaazmamuyeckuipemuxyaiym. Cexpemopuas @yuxkyus annapama I onb0icu.
MoaudukanusaoenkoB Banmapare [onpmkn. CopTHpoBKa O€IKOB B amiiapare
Tonpmxn. TpaHcnopTBeleCTBBKIETKE. BaKyoIMpacTUTENbHBIXKIETOK.
Knemounwuiicok. Typeop.

[ToryaBTOHOMHBICOPraHOHIBIKIICTKH : MUTOXOHIPHH, TUTACTHTBI.
Ipoucxoocoenuemumoxonoputiuniacmud. Cumobuozenes
(K. C.Mepeorckosckuii,JI. Mapeynuc). CtpoeHnenyHKIIMUMUATOXOHAPUNH TIIACTH].
Ilepsuunvie, smopuynbvie 1 CLOHCHbIE NIACHUObL
Gdomocunmeszupyrouwuxsykapuom. XaoporiacTsl, XpOMOILTACTHI,JICHKOTIIACTHI
BBICIIUX PACTEHUH.

HememOpanubicopraHonabIkiIeTKHCTpOeHHEHPYHKITMHHEMEMOPaHHBIX
OpraHouioB KiIeTku. Pubocomsl. [IpoMexyTouHbIE (PUITAMEHTHI.
Muxpoduramernmol. AKTHHOBBIE MUKPOGIIIAMEHTEL. Mbiuieunvle
Kemxu. AKTHHOBEIEKOMIIOHEHTHIHEMBIITEUHBIXKIETOK. Mukpompybouku. Knemoun
viiyernmp. Cmpoenue u 08UNCeHUE HCSYMUKOE U DECHUYEK.
Muxpompyboukuyumonaasmul. Llenmpuons. beJaku, acCONMUPOBAHHBIE C
MHKpOGbUIaMEHTAMU
HMHUKPOTPYOOUKaMHU. MOTOPHBIEOEKH.

Anpo.Obonoukasapa,XpoMaTUH,KapHOILIa3Ma, APBIIIKA, UXCTPOCHUE
UYHKLUY. Hoepnuuii benkogulil MAmpuKc. IIpocmpancmeennoe
DACHOTIOAHCEHUEXPOMOCOM sunmep@aznom sa0pe. DyXpOMaTHH 51
reTeEPOXPOMATUH. henkuxpomamuna — 2ucmonsl. JuHAMHUKA SAepHONH 000JI0YKHU
BMUTO3€C. JNepHBINTPAHCIIOPT.

Krnerounsie BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKApHOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanuu




Hoptpete:K.C. MepexkoBckuit,JI. Maprymuc.

Tabauner ucxembl: «CTpoeHHE HYKAapUOTHUYECKON KIETKn», «CTpoeHue
JKUBOTHOM  KIeTKW», «CTpO€HHE pacTUTENbHOM  KiIeTkn», «CrpoeHue

MUTOXOHAPHUI», «Snpo», «CTpoeHne TPOKapUOTUIECKON KIETKI.
O06opyIoBaHWe: CBETOBOM MHMKPOCKOI; MHKpPOIpPENapaTrbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK; MUKPOIIPENapaThl OaKTePHAIbHBIX KIETOK.
JlaGopaTopHblennpakTnyecknepadoThl
1. JlaGoparopnas pabota«M3yueHrnecTpoeHUSKIETOKPA3INYHBIX

OpTaHU3MOBY.
2. IIpaxmuueckasn paboma «Mzyuenue ceolicme
KIIeMOYHOUMEMODAHBLY.
3. Jabopamoprasa paboma  «Hccredosanue

NAA3MONIUZAU OENJIASMONIU3A 8 PACHIUMETbHBIX KICMKAX).
4. [Ipaxmuyueckaspaboma«MzyuenuedsuxceHusyumonia3mole
pAaAcCmumeibHblX KiemxKaxy.

Temad.  KuzHeaessTeJbHOCTLKJIETKH

OOMeHBEIIECTB, ITUMETA00TH3M. A CCUMHIISIIHSI(TUTACTUICCKU I
00MEH) U TUCCUMUIIAINS (PIHEPTeTUYECKU 0OMEH) —

JIBE CTOPOHBI €ITHOTO Ipoliecca MeTabonu3ma. Poib 3akoHOB
COXpaHCHHUS BEIICCTB M SHEPTHH B IOHUMAaHUU METa00IM3Ma.
Twurmbr 0OMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Poib
(bepMeHTOB B 0OMEHE BEIIECTB M MPEBPAICHUH SHEPTUU B
KJICTKE.

®ortocunrtes.CreroBasuTeMHOBasg(paspiPoTocunTe3a. Peakimnu
¢doTocunTe3a. IphdekTuBHOCTH GOTOCUHTE3A. 3HAUCHUE
dboTocuHTe3aUIHKU3HNHA3eMIe. BiusiHueycnoBuiicpeibiHa
(hOTOCHHTE3 U CTIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIBTYPHBIX PacTeHUN

XemocuHTe3. XeMOCHHTE3UpyoluedakTepun. 3HadyeHue

OOMeHBelIeCTBUNIPEBPALlICHUEIHEPT UM BKJIETKE

AccUMWISIIIAS UAUCCUMUIISIUS— JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPOGHBIA HUreTepoTpodHBIA. YyacThe KHCIOpoJa BOOMEHHBIX
npoiieccax. JHepreTuIeckoeodecneueHuekIeTku: mpespameHnecATd BoOMEHHBIX
npoueccax. depMeHTAaTHUBHBIA XapakTep peakiuil KJIETOYHOTO MeTadoJM3Ma.
®depMeHTHI, WX CTPOCHHE, CBOWCTBA M MexaHu3M JnehcTBus. KodepMeHTHI.
Otnuuust (epMEHTOB OT HEOPraHMUYECKUX KaTallu3aTOPOB. benku- akTUBATOPHI
UOENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEaKIUil OT
pa3InyYHbIX (PaKTOPOB.

[lepBuuHBIE CHMHTE3 OpPraHUYECKHX BEIIECTB BKJIeTKe. DOTOCHHTE3.
Anoxcuzennbvli u OKCU2EeHNbLU domocunmes y baxmepuil.
Ceemocobuparowuenuzmenmeol U nuUSMeHmvl  DeaKuuoOHHO20 UeHmpd.

PonbxsoponnactoB B _mpoueccedoTocunre3a. CBeroBas U TeMHOBas (asbl.
@omoovixanue, _Cz, CsuCAM-munvr __domocunmesa. IIpoyKTUBHOCTb
¢dorocunTe3a. BausHue pazauuHbIX (AKTOPOB HAa CKOPOCTh (POTOCHHTE3A.
3HavyeHue poToCUHTE3A.

XeMOCUHTE3. Pa3Hoo6pasue OpraHN3MOB-XEeMOCHHTETUKOB:
HUTpUUIHMPYIOIINE OaKTEepUH, KelIe300aKTepuH, CepoOaKTEepUH, BOJOPOIHBIE
Oaktepun. 3HaUeHHE XEMOCHHTE3a.




XEMOCHHTC3aAISIXXU3HNHA 3emire.

DHepreTuyecKuiioOMeHBKIIETKE. PaciienieneBeniecTs,
BBIJICJICHUCUAKKYM YJIMPOBAHNCOHCPTUUBKIICTKE. OTansl
sHepreTudeckorooomena.l mukonm3. bposkeHneneroBuIp.
Kucnopoanoe okucieHue, Win KJIETOYHOE JbIXaHHUE.
OxucnurensHoedpochopunupopanne. JPpPeKTUBHOCT
SHEPreTHYEcKOro oOMeHa.

Peakumnmarpuunorocunresa.l 'enernueckasunpopmanusiu/HK.
PeanuzanusirenernueckoinapopmanumuskieTke.l eneTnueckuit
kojuerocsoicTsa. Tpanckpunuus—martpuunsiiicuaTe3PHK.
Tpancasus—OnocunTe30enka. OTanbITPAHCISIIIN.
KompoanneamurokucinoT. PoinsprnbocoMBOrnOCHHTE3E0EIKA.

Heknetounsie popmbl xu3HH — BUPYCHI. MIcTOpHs OTKPBITUS
BupycoB (JI.1. UBanoBckuit). OCOOEHHOCTH CTPOCHUS U
KU3HECHHBIMIIMKIBUPYCOB. bakrepnodaru.bone3snupacrennid,
KUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc
UMMyHO-aeduiuTa yenoBeka (BUY) — Bo3oyautens CITNU da.
OOpaTHas TpaHCKPHUIIMS, peBepTa3a U UHTErpasa.
[IpodunakTukapacnpoCcTpaHEHUABUPYCHBIX3a00I€BAHUN.

JlemoHcTpanuu:
[Toprpersr:H.K.Konbuos,/JI.11.1MiBanosckuii, K. A. Tumupsizes.

Tabnuupicxemsl: « Tunsimuranus», «Metabonuzmy,
«MHUTOXOHAPHS», « IHEPreTUUECKUITOOMEH», « XJIOPOILIACT»,
«®otocunTesyn, «Crpoenne JJHK», «Ctpoenne n
(GbyHKIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTnyeckuit
Ko»,«Bupyce», «baktepuodaruy,«CTpoeHUEHKU3HEHHBIN ITUKIT
BHpYyca

Ipooykmel  bpoowcenus
MUKDOOD2AHUSMbL KaK

AHaspoOHble oOpraHusMbl. Buasl  OpokeHUsI.
UUXUCNONL308AHUE Ye/I08EKOM. Anaspobnuie
00bEeKMbLOUOMEXHOI02UL U 8030yOUmenu 0oe3Hell.

AspoOHBICOPraHU3MBbL DTanbIdHEPreTuueckoroooMena. [loAroTroBuTe IHbHBIM
atarn. ['Mrukoau3 — 6eCKUCIOPOIHOE PACIIETIIICHUE TIIFOKO3HI.

buonornueckoeokucieHne, LINKIETOUHOeIbIXaHue. POTbMUTOXOHAPUMBIIPOIIE
ccax OUOJIOTHYECKOro OKHCIeHHA. [{uxnuueckue peaxyuu. OxkuciumenbHoe
docpopunuposanue. DHEPTUs MEMOPAHHOIO TI'pPaguCHTAPOTOHOB. Cunmes
AT®D: pabdora nporonHor ATD-cunrtasel. [lpeumyuiecmeaadpobro2o nymu
obmena seuecme _neped ana’pooHviM.  Ipexmusrocmuvirnepeemuueckoco
obmena.

JdemoncTpamuu

Ioptperer:Jx.IIpuctnn, K. A. Tumupszes,C.H.Bunorpanckuii, B.A.
Onrensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmunpincxemer: «POTOCUHTE3, « DHEPreTHIECKUuioOMen», «brnocunTes
oenkay, «CtpoeHue dhepMeHTay, « XeMOCHHTE3Y.

O0opyI0BaHNE: CBETOBOMMHKPOCKOIT;000PYI0BaHUEIIIATIPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopuvleunpakmuyueckuepadomaol

1. Jlabopamoprasa paboma «H3yuenue
KamanumuyeckouakxmueHocmu_epmenmos (Ha npumepe amunasbl Ui

Kamanasol) ».

2. Jlabopamoprasa paboma «H3yuenue

(hepmenmamuernocopacuenienus nepokcudd 8000p00d 8 paAcmumelbHblx U
HCUBOMHBIX KIICHKAXY.

3. Jlabopamopnas
Xemocunmesay.

4. JlabopamopHaspaboma
OpodCceHUAU OLIXAHUAY.
HacaeacreennasimngopmManusiupean3anusieéBKICTKe

Peaknun marpuuHoro cunrtes3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanu3anus HaciencTBeHHo nHpopmarun.l eHeTnueckuit
KOJ, ero cBoictBa. TpaHckpunuusg — Marpuusblii cuHre3 PHK. Ilpunnuns
TPAHCKPUIILINU: KOMILJIEMEHTAPHOCTb, AHTUIAPAIUIEIBHOCTD,
acummeTpuyHOcTh. Co3peBannemaTpuuHblXPHKB ayKapuoTHUeCKONKIIETKE.

p a6 oma «Cpasnenuenpoyeccoghomocurnmesau

«Cpasnernue npoueccos




CIIN da,0akrepuodaran, «Perumxkamms JJHK».

Obopyodosanue: monenu-amuiukanuu «Y apoenne JJHK u
TpaHCKpHUIIHs», «brnocnaTe36e1Ka», « CTPOCHUEKIETKI Y,
MoJenb cTpykTypsl JTHK.

HexomanpyronmmePHK.
Tpancnsauus ueé sranbl. Yuactue TpaHcnopTtHbix PHK B OGuocunrese Genka.
Yenosuabuocunmesabenxa. KonupoanneaMuHOKHCIOT. Poimbpubocom B

OmocuHTE3¢e OerKa.

CoBpEeMEHHBICTIPEICTABIACHUSIOCTPOCHUUT €HOB. Opeanu3ayusceHoMaynpokapu
omusykapuom. Pecynsyusaxmusnocmueenogy npokapuom.l unomesa _onepoua
(D. Kaxob, XK. Mano). MoneKyIIpHBIE MEXaHH3MBIDKCIPECCHU T'€HOB
yIyKapuoT. PojIb XpoMaTHHAa B PErYIAUU PaOdOThI T'eHOB. Pecyiauus oOmenHbLx
npoyeccos 8 kiemke. Knemounwlii 2comeocmas.

Bupycbl— HekJieTouHbIe (OPMBI KU3HU W OOJMUTaTHBIC Tapa3uThl. CTpoeHue
MIPOCTBIX MCIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepruodaros. KusHenHbIUYUKT
HHK-cooeporcawux _supycos, PHK-coodepoacawux supycos,bakmepuodazos.
Obpamnas mpanckpunyus, pegepmasd, unmezpasa.

BupycHsbie 3a0o0eBaHus yenoBeka, ;kuBOTHBIX, pactenuid. CITUJ], COVID-19,
COIMAIbHBIC U METUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmeepayus uananuz oOonvuiux maccusos («bigdatay)
CMPYKMYpHuIXOUON02UYeCKUXOanublx. Hanomexnonocuue oOuonoeuu umeouyune.
Ipoepammupyemvie pynxyuu b6erxkos. Cnocobvi 00cmasku 1ekapcms.

JdemoncTpanuu

Ioptpeter:H.K.Konbuos,/[. . MiBanoBCKmii.

Tabmunpiucxemer: «buocunTezoenkay, «I eHeTHIeCKUKo 1», « BUpyChI»,
«bakrepuodarm.

JlaGopaTopHbIeHNIPAKTHYECKUEPAOOTHI

[TpaxTrueckasapadbota«Co31aHUEMOIETUBUPYCAY.

TemaS.PazMHOKeHHEMUHAUBHAYAJIbLHOEPA3BUTHE
OpPraHu3MoOB

KnetouHslil nuKi, WM )KM3HEHHBIA UK Ki1eTku. MHTepdasza u
muTo3. IIpoueccsl, nporekatomue B uHTepdaze. Perumkanus —
peakuuss wmarpuuydoro cuHresa JIHK. Crpoenne xpomocom.
XPpOMOCOMHBIHHA00p—KapHOTHIL I UITTIOM THBIMUT ATIIIO U JTHBIH
XpOMOCOMHBIEHA00pbL. XpoMaTh Il LluTom0THYeCKEe0CHOBBI

KM3HEeHHBIHIUKJIKICTKH

Knerounsnii mukn, ero mnepuoabnl u perymsuus. HWaTtepdaza u  MuTo3.
OcobenHocTumnpoieccoB,mpoTekarouxsuaTepdasze. I loaroroBkakneTku
knenenuto.[IpecuHTeTHYECKUN(TTIOCTMUTOTUYECKUH ), CHHTE THIECKUIH
MOCTCUHTETUYECKUI (TPEMUTOTHUECKUI ) TIEPUOAbI HHTEP(a3bI.

Mampuunviti _cunmes  JIHK—  pennukayus.  [lpunyuner penauxayuu
HHK:komniemeHmapHocnuv, noJ1yKOHCEPEAMUSHbIUCUHINES, AHMUNAD ALIEIbHOCHb




Pa3MHOKECHUSIMUH TMBUTyaIbHOTOPa3BUTHSOPT aHU3MOB.

Henenue xnerku — wmuro3. Craaum mutosa. [Ipoueccsl,
MPOUCXOAIINE Ha pa3HbIX CTAIUMAX MUTO3a. buonoruueckuii
CMBICJI MUTO3a.

[TporpammupyemasTuOenbKISTKH— aronTo3.

®opMBbI pa3MHOKEHHUS OPraHU3MOB: OECTIOJIOE U TI0JI0BOE. BUIbI
0€ecIoIoro pasMHOXKEHUS: JIeJIeHUE HaJBOE, TOUKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, cropoobpaszoBaHue, BETeTaTUBHOE
pasMHokeHue. VMckyccTBeHHOE KIOHMpPOBAHHME OPraHU3MOB, €ro
3HAYEHHUE JIJIs CENIEKLIUU.

[TonoBoepa3zMHOKEHNE,ETOOTIINYHUSIOTOECTIONOTO.

Meiio3. Cragum  wmetioza.  [Ipomeccel, mpoucxossime
Hactaausxmenosa. lloBenennexpomocoMBmeiiose. Kpoccuarosep.
buosornyeckuil cMbICI U 3HaYEHUE MEN03a.

I'amerorenes — mponecc oOpa3oBaHMs TMOJOBBIX KIETOK Y
KUBOTHBIX. [lonOBBIE  Kene3bl: CEMEHHUKM M SUYHUKH.
OO0pa3zoBaHue U pa3BUTUE TIOJIOBBIX  KJIETOK ramer
(cmepmaTo3ouj, SHIEKIETKa) — CIEPMATOreHe3 U OOTEHE3.
OcoOeHHOCTH  CTpOE€HHS  SHIEKIETOK M CIHEPMAaTO30HUI0B.
OmnonotBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE
paszButue (dMOpuoreHes). JrTambl SMOPUOHAIBHOTO PAa3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHUE, TaCTPYIISIIHI,0PTaHOTeHES.
[TocTaomOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHUOHATBHOTO
pasBUTHUS: MpsMOe, HenpsiMoe (IMYMHOYHOE). BiusHue cpensl Ha
pa3BUTHE OPraHu3MoB;  (DaKTOpbI, CIOCOOHBIE  BBI3BIBATH
BpOXJAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOT€HE3 LIBETKOBOTO PACTEHUSI:
CTPOEHHE CEMEHHM, CTaIUN Pa3BUTHSL.

JdeMoHcTpanum:

Tabruyviucxemol: « PopmMulpa3MHOHCEHUAOPSAHUIMOBY,
«/lsotinoe  onnodomeopenue Yy  YGEMKOBbIX  PACMEHUILY,
«Becemamuenoepasmuoorcenuepacmenuiiy, «/lenenuexnemxu

Mexanusm pennuxayuu JIHK. Xpomocomwl. Cmpoenue xpomocom. Tenomepwi
umenomepasza. XpomoCcoMHbIIHADOPKIEMKU
Kapuomun. /[uniouonvliiucaniouonsvlii  Habopwl
xpomocomwi. Tlonosviexpomocomat.

Henenunexnetku —mMuT03.CTaIUUMUTO3AUTIPOUCXOISIIIUEBHUX — ITPOIECCHI.
Tunvr mumosa. Kapuoxunes uyumoxunes. bruojorndeckoe 3Ha4eHHE MUTO34.

Perynmauust mMutoTHueckoro Imukia KiaeTkd. I[IporpamMmmupyemasi KiIeTO4YHas
rudep — aIoITo3.

Knemounoe s10po, xpomocomvi, QyHKUUOHATIbHAS 2EHOMUKA.
MexanusMelpoaudepannn, indhepeHIINPOBKU, cCTapeHUINTHOeTuKIeTOK. «{udp
OBasgKJIETKa» — OMOMH(POPMATHYSCKIE MOACTH (PYHKIMOHUPOBAHUS KIETKH.

JdemoncTpamuu

Tabmunpincxemer: « KU3HEHHBIHITUKIKIETKIY, < MUTO3»,«CTpoeHune
xpomocomy, «Pemnmukamms [JJHK».

O0opy/I0BaHNE: CBETOBOMMHUKPOCKOIT;MHUKPOTIpenapaThl: K MUTO3BKIIETKAX
KOpEIIKa JTyKay.

JlaGopaTopHbIeHNIPAKTHYECKHEPAOOTHI

1. JlabopaTtopuHaspaboTa «/3ydeHne XpoMOCOM Ha TOTOBBIX
MHUKpOTIperiapaTax.

2. JlaboparopraspaboTta«HabmoneHneMrTO3aBKICTKAXKOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Cmpoenueu pynKuuuopzanuzmos

XPOMOCOM. Tomonocuunsble

buonozcuueckoe pa3H006pa3ue OpcaAHU3IMOB. OaHOK/ZemOLIHble,
KOJIOHUAJIbHblE, MHOCOK/IENOYHbIE OP2AHU3MDbL.

Ocobennocmu CmMpOEerUusd UDICUBHEOEAMENIbHOCIU
odHomemqublxopeanmoe.EaKmepuu, apxeu, O0OHOKIEMOYHbIE 2pu6bl,

OOHOKIEeMOYHbLE SOOODOCJZM, Om/euenpomucmbl. Kononuanvuvie OpcaHU3MbL.

B3aumoce;wbttacmeL?MHozomemquoeoopeaHusMa. TKCZHZ/I, OopeaHvlu  cucniembvl
Op2caHOe6. ODZCZHZL?M Kak eounoe yejioe. Tomeocmas.

Tranu pacmeHud. Tunwi pacmumeilbHblx mKanel.
06Da306am€]lea}Z,I’ZOKDOGHCZ}Z, I’ZDO600}ZWCZ}Z, OCHOB6HAA, MEXAHUHUECKAA.

Ocobennocmu _ cmpoenus, byHKyull U PAcnoJIONCeHUs  MKAHel 8 Op2aHax
acmeHnuil.




oakmepuity, «Cmpoenue nonosvix  kiemok», «Cmpoenue
xpomocomuly,  «Knemounviti  yuxny, «Pennuxayus  J{HK»,
«Mumoszy, «Metiozy, «llpsamoe u Henpsamoe pazeumuey,

«l amemocenezymnekonumarowuxuyenogekar, « OcHosHvle cmaouu

OHMO2eHe3a .
Obopyoosanue:

«Cnepmamo3zoudvi

MUKPOCKON,
MILEKONUMAIOue20 »,
«Auiyexnemrxamnexonumarouezor,
«Kapuokunez 6 xnemkax xopewixa 1nyka», MAcHUMHASL MOOEb-
annauxkayusi  «/lenenue  xknemxuy, mooenv JIHK, mooenw
Memaghasnoi Xxpomocombi.

JlabopaTopHbleHNIPAKTHYECKNEPAOOTHI:

Jlabopamopuaspaboma Ne3. «HaOmroneHNEMUTO3aBKIETKAX
KOHYMKa KOpPEelIKa JIyKa Ha TOTOBBIX MUKpOTIpenaparaxy.

Jlabopamopuas paboma Ne 4. «3yueHnue CTpOCHHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTaxy.

MUKponpenapamol

Txarnu HCUBOMHBIX uueioseeKa. Tunot HCUBOMHbBIX MKAHel.
DNUMEAUATLHASL, COCOUHUMENbHAS, MblueyHas, HepsHas. OcoberHnHocmucmpoenusl,
yHKYUIU PACNON0NCEHUS. MKAHEU 8 OP2AHAX HCUBOMHbIX U Ye08eKd.

Opeanwi. Becemamuesnvieucenepamusnvieopeanvipacmeruil. Opeanviucucmembl
0P2AHO08 HCUBOMHBIX UYenoseKkd. PYHKUUU 0PeaHo8 U CUCIEMOPSAHOS.

Onopamenaopeanusmos. Kapxacpacmenuii. CkenemuvloOHOKIEMOYHBIXUMHOSOKIL
emoynblx dicusommublx. Hapyowcnwvitl usnympennuii cxenem. Cmpoenueu munwi
CcoeQuHeHUs KOCmel.

Isuoicenue OpP2AHUIMOB. Lsuoicenue O0OHOKIEeNMOYHBLX
OP2AHUZMOB: AMEDOUOHO, HCSYMUKOB0E, DeCHUYHOE. [[BUNCCHUECMHOOKAEMOYHbIXD
aACmeHul. mponu3mvl _ UHACMUU. J]8UdICEHUE MHO20KIEMOYHbIX HCUBOMHBLIX U
yenosexa. molueuynas cucmema. Pegaexc. Crenemubie mbliiysbl U ux paboma.

Humanue OpP2AHU3MOSE. Tozcnowenue 600bl, VeaneKucioco 2asa
UMUHepaibHblxeeuecme pAaAcmeruAMu. Tumanue
HCUBONIHBLX. Buympunonocmuoe UBHYMPUKTEMOYHOE

nuwesapenue. Ilumanue nozeonounvixyicusomuvix. Omoenvl nUesapumenbHo2o
mpakma. Tuwesapumenvhvledicenesol. lluwesapumenvras cucmema 4ei0-6eKd.

Hvixanue  opeanusmos.  vixanue  pacmenun.  Jvixanue  JCUBOMHBIX.
Judyszuazazos yepes NOBEPXHOCb KJIemKIU. Kooicnoe  owixanue.
Jvixamenvuasanogepxnocmo.  JKabepuoe  wnézounoe  Owvixauue.  Hvixauue

NO380HOYHBIXHCUBOMHBIX UYECN0BCKA. IBOIOUUOHHOEC VCAONCHEHUE CMPOCHUS.

JNE2KUXNO360HOYHbIX  JCUBOMHBIX.  JblxamenbHas  cucmema  4eno6eKd.
Mexanusmeenmunayuy  1é2Kux  ynmuy  umaekonumarowux.  Pe2yniayus
ovixanus. /lvixamenvHole 00bEMDI.

Tpancnopm gewecms YOP2AHUZMOS. Tpancnopmmuvie cucmembl

pacmeHuﬁ. Tpchnopm eeulecme  YoHCu6OniHblx. KHOGGHOCHG}Z cucmema _ueé
ODZGHbl.KDO6€HOCHa}Z cucmema NO360HOYHbIX HCUBOMHbBIX udenoseexkda.
Cepdue, KDOG6EHOCHblE COCVabl UKPO6b. KDVZM KDOGOO6DCIIM€HM}Z.
360ﬂl0quHHbleVCJZ09fCH€HM}l CMpPOEerHUA KDOG’QHOCHOZ:Z cucmemvl no360HOYHbBIX
orcusomuwix. Paboma cepdua ueé pezsyiiiyus.

Buvioenenue YOpP2aAHU3MOS. Buwioenenue VDCICWZ(?HMIZ. Buvioenenue
VIAHCUBONIHBLX. CoxpamumeﬂbezeeaKVOﬂu. ODZCZHbZGblaeﬂeHuﬂ. @uﬂbmpauuﬂ, ceKkpey
uA




uobpamuoe  8cachléanue KAK MeXaHuzmvl pabomvl 0peaHO8  8blOeeHUsL.
Ces3bnonocmumenackpo8eHoCHoiusbloeumenbHolucucmemamu. Boioenenueynos
BOHOYHBIXHCUBOMHBIXUYETIOBEKA.

Touxu. Cmpoenueugynxyuonuposanueneppona. Obpazosanue Mouu y 4eiosexa.
Sawuma VOP2AHUIMOS. Sawuma VOOHOKAEMOYHbIX OP2aAHUBMOS.
Cnopuvlbakmepuii  uyucmobl  IPOCMEUMUX.  3auuma  YMHO2OKICMOYHbLX
pacmenui. Kymuxyna.  Cpedcmea — naccusHou U XUMUYECKOU  3aufumbl.

DumonyuobsL.

Sawuma VYMHOSOKIEMOYHbIX HCUBOMHDIX. Ilokposul u ux
npousBooHble. 3auuma OpP2AHUBMAOM ooneznen. Mvumynnas
cucmemauenosexa. Knemounviiiueymopanbuvlic  UMMYHUmMem. Bpooicoénnuiii
unpuoopemeénnblll cneyuuyeckuiumMmyHumen. Teopus KJIOHAJIbHO-

cenekmuenoco _ummyrnumema (11,  Opaux, D. M.bepnem, C. Touecasa).
Bocnanumenvnovie omeemul _opeanuzmos. Ponbeposicoénnoco ummynumema 6
PA36UMUYL CUCIEMHbIX 3a001e6aHUL.

Pazopasicumocmoupecynsyusyopeanuzmos. PazopaxcumocmvyoOHOKIemMOYHbLY
opaanuzmos. Taxcucwl. Pazopasicumocmovu _pecynayusy pacmernuid. Pocmoesvie
geujecmea U ux 3Hayenue.

Hepsnas cucmema upechrekmopnas pe2yasyus VICUBOMHBIX.
Hepsnascucmema u eé omoenvl. IONOUUOHHOE VCIONCHEHUE CIMPOEHUs.
HepeHoucucmembl _ yorcusomubix.  Omoenvl  20/108H020 MO0324 NO360HOYHbIX
orcusomubix.Pepnexc  u  pepaexmopnas ovea. bBeszycnoswvie  u  yciosHvle
peeKcoi.

T'ymopanvuas pe2yasyus UDHOOKDUHHASA cucmema HCUBOMHBIX
uyenosexa.Kenezvi  3HOOKDUHHOU cucmembl U ux 2o0pmoHbl.  eticmeue
20pMOH06.B3aumocessb  HepeHou  usHOOKpunHou  cucmem. LT unomanamo-
2unouzapuascucmema.

Hemoncmpauyuu

Llopmpem:H.11.11asnos.

Tabnuyvr  u cxemvl.  «OOHOKIEMOYHbIE  6000POCTUY,

«Mmnocoxnemounviesodopociuy, « baxkmepuuy, «[Ipocmetiwiuey, « Op
2AHBIYBEMKOBLIXDACHEHULLY,
«Cucmemvl _0pean08 NO360HOUHBIX _ JHCUBOMHBIXY, «Buympenunee
cmpoenuenacexomuvixy, « T kanupacmenutiy, « Kopuesviecucmemviy, «
Cmpoenuecmebnsny,




«Cmpoenuenucmosouniacmunkuy, « Tkanuxcusomuvixy, « Ckeiemuenosexkay,
«luwesapumenvrnascucmemay, «Kposenocnascucmemay, « vixamenvnascucmem
ay, «Hepsnas  cucmemay,  «Koowcay,  «Mvlweunas  cucmemay,




«Bvloerumenvuascucmemar, « duookpunnascucmemay, « Cmpoenuemobliuybly,
«Ummynumemy, «Kuweunononocmuiey, « Cxemanumanuspacmenuiiy,
«Kposernocuviecucmemblno3zeoHoYHbIXHCUSOMHBIXY, « Cmpoenue2uopuLy,
«Cmpoenue nnanapuuy, «Brympennee cmpoenue  002xc0es020  uepssy,
«Hepeuascucmema  puiby, «Hepsunas  cucmema  aseyvwurxuy, «Hepenas
cucmemanpecmulkaowuxcay,  «Hepenas — cucmema  nmuyy,  «Hepenas
cucmemamaexonumarowuxy, «Hepeuas cucmema uenosexay, «Pepuexcy.

Obopyoosanue: c6emosoul MUKPOCKON; MUKponpenapambi
OOHOKIEMOYHbIXOP2AHUIMOE, MUKDONPENApambl MKAHEl, PAKOSUHbL MOJIIIOCKOS,
KOJUIEKYUUHACECKOMbIX, USTOKONCUX, HCUBBIE IKICMNIAPbL KOMHAMHbLIX PACMEHULL,
eepbapuupacmenull pasHblx _0MmOeN08, GIAANCHbIe NPEenapambl _HCUSOMHBIX,
CKeNemblNO360H0YHbIX,  KOJICKUUU  DECnO360HOYHbIX  HCUBOMHbLIX,  CKeaem
uenosexa,; 00opyoosanue 01 OeMOHCIPAUUU  NOYEEHHO20 U 8030VULHO20
NUMAHUAPACMEHUN, DACWENnaenus Kpaxmaia U 0eikoe nod _oeucmeuem
hepmenmos,; 060py006aHUEONL0EMOHCINP AUUUONBIINOENOUSMED EHUIO
HCUSHEHHOUEMKOCIUNIESKUX, MEXAHUMA _ ObIXAMEIbHLIX _OBUNCEHUU, MOOeU
20/106H020 MO32APA3IUYHBIX HCUBOTIHBIX.
Jlabopamopuvleunpakmuyueckuepadomaol

1. Jlabopamopnaspaboma«Uszyuenuemxaneupacmenuly.

2. Jlabopamopuaspaboma«H3yyeHuemkanetuiCusOmHmbixy.

3.Jlabopamopuaspaboma«3yuenueopeanosusemKo6020PACmerusy.

Pa3MHOKeHeHPAa3BUTHEOPTAaHU3MOB

DopMBIpa3MHOKEHUSIOPTaHU3MOB: 0eCTI0JIOS(BKITIOUASBET€TATUBHOC )
urnonoBoe. Buubl 0ecrosioro pa3MHOXKEHUS: IOYKOBAHHE, CIHOPYJSIUS,
dbparmMeHTaIus, KJIOHUPOBAHHE.

[TonoBoepazmuoxkenue.llonoppiekneTku, wmrameTsl. Meio3. Ctaaunmeriosa.
[ToBenennexpomocom BMmero3e. Kpoccunrosep. buosiornueckuii cMmbica Meiio3a
unonoBorompoiecca. Meilo31eroMmecToBK3HEHHOMIIMKIEOPraHU3MOB.
Ilpeoszapooviuesoepassumue.d amemozenesyrcusomuvix.llonoewiescenesvl. 06
pa3oBaHUE U Pa3BUTHE TOJOBBIX KiIeTOK. CriepmatoreHe3 u ooreHes. CTpoeHue
MIOJIOBBIX KJIETOK.

Om1010TBOPEHUEUIMOPHUOHATLHOEPA3BUTHEKUBOTHBIX. CITOCOOBI




OIUIOI0TBOPEHUS :HApYKHOE,BHyTpeHHee. [lapTeHorenes.

WHmuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOrusl — HayKa
Opa3BUTUU OPraHu3MOB. Mopgozenes— 00Ha u3 21asHblX NPOOIEMIMOPUOLOSUU.
Konyenyusa _mopgocenos u modenu mopgozcenesa.Craqun  smOpuorenesa
JKUBOTHBIX (Ha mpumepe JArymku). Jlpobnenwe. Tumbsl — ApoOIeHHUS.
Hemepmunuposannoe __unedepmunuposannoe _ Opobrenue.bnactyna,  THIIBI
omactyn. OcoOeHHOCTH IpOOJIEHUST MIICKOMHUTAIONIUX. 3apOJIbIIIEBbIC JIMCTKU
(racTpynsinus). 3akiiagka OpPraHOB W TKAaHEW W3 3apOJBIIIEBBIX JIMCTKOB.
B3aumHoe BnusHHME wYacTel pa3BUBAIOLIErocsl 3apojbliia (3MOpHOHANIbHAS
UHAYKLHSA). 3axnaodka niana cmpoeHus HCUBOMHO20 Kax
pe3yibmamuepapxuyeckux gzaumooeticmsuii 2enog. Bnusiaue Ha SMOpHOHAJIBHOE
pa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOILIEH CPEJIBI.

PocrupassutnexxuBoTHbIX. [ locTamOpuonansHbiiinepuoa. I psamoe
uHenpsimMoepasButue.Pazsurtuec
MeTaMop(h0o30MyOeCTIO3BOHOUHBIXUITO3BOHOYHBIX JKMBOTHBIX. bHojornueckoe
3HA4YEHUE MPSAMOTrO MHENPSMOI0 Pa3BUTUSA,UX PACIIPOCTpaHEHUE BIpupoae. unvt
pocma dcugomuuix. Daxmopuvipecyiiayuu pocma icusomuuvix u yenosexa. Craauu

MOCTAMOPHUOHAIBHOTO
pa3BUTUAYKUBOTHBIXHUETOBeKa. [lepuoapionTorenezauenoseka. Ctapenue u
CMEpPTh KaK OMOJIOrHYeCKUe MPOLECCHI.

PazmHOxeHnen pasButuepactenuil.l'ameropurn

criopodut.Melo3BKM3HEHHOM 1MKIIe pacTeHuil. OOpa3oBaHue COp B Ipoliecce
Meno3a. ['ameroreHeszypacteHnil. OTuioJOTBOPEHUEN — PA3BUTUEPACTUTEIBHBIX
Oopranu3MoB. J[BOITHOEOIIO A0 TBOPEHUEYLIBETKOBBIXpacTeHuii. Oopazosanueu
paseumue cemetu.

MexanuzmolpeyIayuuoHmo2ene3aypacmetuiiy HCUGOMHbBLX.

JdemMoHcTpanuu

Iloprpets:C. I'. Hapamun, X. neman.

Tabmumel  ucxembl: «BereraTuBHOE pa3sMHOXeHHE», «Tumbl Oecrmoiaoro
Pa3MHOXEHU», «Pa3MHOKEHUEXITAMUOMOHAIBI, «Pa3MHOKEHUEIBITIEHBY,
«Pa3mHO)eHue ruape», «Meiosy», «XpoMmocombl», «['ameTorenesy», «CtpoeHue
SIMIEKJIETKU U criepMaTo3ouaa», «OCHOBHbIE CTaAMM OHTOTeHe3a», «lIpsimoe u
HENpsAMOepa3BUTUE», «Pa3zBuTreMancKoroxyka»,«Passutuecapanumny,
«Pa3BUTHENSATYIIKWY, «/|BOWHOEOMIOJ0TBOPEHUEYIIBETKOBBIXPACTCHUIY,




«Crtpoenue CEMSIH OJHOJOJIBHBIX UJIBYI0JIbHBIX pacTeHuiD,
«Ku3HEeHHBIA IMKJI  MOpPCKOM  KamycTel», <«JKHM3HEHHBIM LHKI — MXa»,
«OKM3HEHHBIMIUKIITATIOPOTHUKAY,« KM3HEHH I IUKIICOCHBI.

OO0opy/ioBaHWE: CBETOBOM  MHUKPOCKON;  MHKpONpenaparbl  SHIEKIETOK

Y CIIEPMATO30UA0B; MOJIeib « [ {UKII pa3BUTHS JIATYLIKI.
JlaGopaTopHblennpakTnyecknepadoThl
1. JIabopaTtopHaspaboTa«3ydeHUECTPOCHHUITIONOBBIXKIETOKHA TOTOBBIX
MUKpOIpenapaTax.
2. llpakTuyeckass paborTa
sapomﬂmeﬁ IIO3BOHOYHBIX ) KUBOTHBIX)).
3. JlaboparopHaspaboTa«CTpOCHHEOPTaHOBPA3MHOKCHHS BBICIITUX
paCTEeHHIN.

«BrisBeHne IMIPU3HAKOB CX0JCTBa

Tema6.HacjieacTBeHHOCTLMU3MEHYMBOCTHOPTraHU3MOB

[Ipenver u 3amauu reHeTHKH. Mcropus pa3BUTHS TE€HETHUKH.
Ponb nuronorun u sSMOpUONIOTUY B CTAaHOBJIEHNUHU TeHEeTUKH. Brian
pOCCHMCKMX U 3apyOeXHBIX YUEHBIX B pa3BUTHE T'€HETUKH.
Metonpl reHeTUKH (THOPUAOIOTMYECKUN, HUTOT€HETHUYECKUM,
MOJIEKYJISIpPHO-TeHeTHYeckHil ). OCHOBHBIET€HETHUECKUETTOHTHSL.
'enernyeckass ~ CMMBOJMKA,  HMCHOJB3yeMas B CXeMax
CKpEILIMBAHUM.

3aKOHOMEPHOCTUHACIIEIOBAaHUAIPU3HAKOB, ycTaHOBJICHHbIE] .
Menpaenem.MoHoruOpuIHOECKpeIUBaHue.3aKOH eAMHO-00pa3us
rubpu0B nepBoro nokojienus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
paciernyieHuss nmpu3HakoB. ['unore3a yuctotel ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

Z[I/IFI/I6pI/I,[[HOC CKpCHIMBAaHUC. 3akoH HC3aBUCHUMOTI'O
HacJICJOBaHUA IMMPU3HAKOB. L[I/ITOFCHGTI/I‘IGCKI/IG OCHOBBI
,Z[I/IFI/I6pI/II[HOFO CKpCHIMBaHU. AHaJ'II/ISI/II)YIOH_Iee CKpCIUIMBAaHHC.
Hcnons3oBaHue AHAJIM3UPYIOLICTO CKpCUINBAaHUA JJIA

OTIpeieNIeHus] TEHOTHUIAa 0COOU.

CuennieHHoe HacienoBaHue npusHakos. PabotaT. Moprana mo
CLIETUIEHHOMY HAcCJElI0BaHNI0 TeHOoB. Hapymenue cuenieHus
T'€HOB B PE3yJbTaTe KPOCCUHIOBEpA.

reHeTI/lKa—HayKaOHaCJIeIICTBEHHOCTI/IH H3MEHYUBOCTH OPraHu3MoB

HcropusictaHOBICHUUPA3BUTHAT eHETHKMKaKkHAYKU. PaboTeil . Mennens, I'. [le
®pusa, T. Moprana. Pojib 0TeueCTBEHHBIX YUYEHBIX B PA3BUTUN F€HETHKH.
Pa6oter H. K. Konemiosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®umunuenko, H. B. Tumodeesa-Pecosckoro.

OcHOBHbBIE T€HETUYECKHUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJlJieNbHbIE T€HbI, aJlbTepHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBIN
pU3HAK, TOMO3UT0Ta, FETePO3UTr0Ta, YUCTAsl IMHUS, THOPUIbI, TEHOTHII,
denotun. OCHOBHBIEMETOIBIT €HETHUKHU : THOPHUI0I0THUECKU N, TUTOJIOTUYECK U,
MOJIEKYJISIPHO-TEHETUYECKHIA.

JleMmoHcTpanumn
Iloptpeter: I'. Mennens, I'. Jle ®puz, T. Mopran, H. K. Konsuos, H. U.
Basuiio,A.H.benozepckuii,I'. JI. Kapnieuenko, 0. A. @unumnuenko,H. B.

Tu-modeeB-PecoBckuii.
TabnunpicxeMel: «MeToAbIreHeTUKN», «CXeMBICKPEILUBAHUY.
JlaGopaTopHbleHnIpaKTHYECKHEPA0OTHI
JlaGopatopnasipaboTa«/Ipo3odpuiakakoObEeKTT€HeTUYECKUX UCCIIeI0BAHMIT».

3akonoMepHocTHHACHeACTBeHHOCTH(10 1)

Monorubpuanoe  ckpemuBanue. [lepBblif  3akoH  MeHaenss—  3aKOH




XPOMOCOMHAsITEOPUSIHACIIEICTBEHHOCTH. | eHeTHUeCKUeKapThI.

'enetuka mona. XpoMOCOMHOE OmpeeNieHre mojia. AyTOCOMBI
U TI0JIOBBIE XpOMOCOMBI. ['OMOrameTHbie U TreTeporaMeTHbIE
opranu3mbl. HacienoBanue npu3HaKkoB, CIEIIJICHHBIX C TIOJIOM.

H3meHunBoCTh. BuAbl H3MEHUYMBOCTH: HEHACICACTBEHHAS U
HacJIeACTBCHHAS. Ponw cpenbl B HEHACJICJICTBEHHOM
U3MEHYUBOCTH. XapakrepHucTuka MO (PUKAITMOHHOM
W3MEHYMBOCTH. BapwanmoHHBIA psifi U BapualMOHHAs KpUBasl.
Hopma peakumu mpusHaka. KonmmdecTBeHHbIE M KayeCTBEHHBIE
MpU3HAKU M UX HopMma peakuuu. CBoiicTBa MOIUGUKALNOHHON
H3MEHYMBOCTH.

HacnencTtBeHHas, WIH TE€HOTHUIHYECKAs, HM3MEHYHUBOCTD.
KomOunatrBHAsT M3MEHYMBOCTh. Me03 M TOJIOBOHM Tpoliecc —
OCHOBAa KOMOWHATHBHON U3MEHYHUBOCTH. MyranuoHHas
N3MEHYUBOCTD. Knaccudukanus MyTaluii: TeHHBIC,
XpOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYTaIUM.
Myrtarennbie  (akTOpbl. 3aKOH TOMOJIOTUYECKHX PSIAOB B
HacieacTBeHHoU n3MeHuuBocty H. 1. BaBuiosa.

BuesnepnasHacie ICTBEHHOCTbUM3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/IbI
TeHEeTUKHU YeJIOBEKA: reHeaJIOTHYECKUM, OIM3HELIOBBIH,
IIUTOIN€HETHYECKHM, OHMOXUMHYECKHH, MOJIEKYJISIPHO-
TeHETUYECKHI. CoBpemeHHOe omnpejeeHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, TI'E€HOTUIMPOBAHUE, B TOM
yucie ¢ nomoinbio [111P-ananmmu3a. HacnencTBeHHbie 3a001€BaHUS
yejoBeKa: TeHHble 00Je3HH, OOJE3HH C HACIeACTBEHHOM
MPEAPACIOI0KEHHOCTHIO, XPOMOCOMHBIE 0oJIe3HHU.
ComMarnueckue W reHepaTuBHble MyTanuHu. CTBOJIOBBIE KIIETKH.

[Tpunuunsl  370poBOro  oOpa3a  JKWM3HH,  JTMarHOCTHKH,
Npo(UIAKTUKA U JIEYCHUs TEeHeTHUYeCcKHX Oosie3Hed. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHHE MEIUIIMHCKOU

TCHCTUKUBIIPCAOTBPAICHUNNIICYCHUUT CHECTUYCCKUX
3a00JIeBaHUIYEIIOBEKA.

eAMHOOOpa3us THUOPHUIOB TEPBOrO TOKOJeHHs. [IpaBHiio JOMUHUPOBAHUS.
Bropoii 3akoH MeHzens— 3aKkOoH pacllieIuieHusi npu3HakoB. Lluronoruueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UmoTe3a 4ucToThl raMerT.

Ananusupyroieeckpeniupanue. [ [poMexxyrounsliixapakrepHacae J0BaHus.
Pacmiennennenpr3znakoBIPUHENOJIHOM JOMUHUPOBAHNH.

JurubpunnoeckpeniuBanue. TpetuitzakonHMeH1e1s1—3aKOHHE3aBUCUMOT O
HacJeJ0BaHUsl  MpU3HAKOB.  [luTonmornueckne  OCHOBBI  JUTHOPHIHOTO
CKpEIMBAHUSI.

CuemnieHHoe HacienoBaHue mpusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy Te€HaMH. XPOMOCOMHast
TE€OpUsI HACJIEICTBEHHOCTH.

["'enerukanona. XpoMOCOMHBIIMEXaHU3MOIIPEIeIeHUSINO0Ia. AYyTOCOMBIUIIONOB
BI€ XPOMOCOMBI. ['OMOraMeTHbIi HWIreTeporamMeTHBI Moj. ['eHeTnueckas
CTPYKTYpanoJioBeIxxpomocoM. HacienoBaHnenpu3HaKkoB,CUEIIIIEHHBIX C TIOJIOM.

I'enoTunkaknenoctHascucreMa. [ melioTponus—MHOKECTBEHHOEICUCTBUE
reHa. MHOXECTBEHHbI ajuienu3M. B3auMopaelcTBuE HealIenbHbIX TI'E€HOB.
Kommnemenrapaocts. Onuctas. [lomumepus.

[ enemuuecKkuiKoHmpobLbpa36UMUAPACMEHUL, HCUBOMHBIXU _4eI08€Kd, AMAKI’CEe
Qusuonocuyeckux npoyeccos, noseoenus UKOSHUIMUBHBIX
@yHryuil. I enemuueckueMexanuzmblCUMOUOEeHe3d, MeXAHU3MbLE3AUMOOeUCBUSL
«XO3AUH—NAPAZUM » UCXO3AUH—MUKPOOUOMY. | enemuueckue
ACneKmulKOHMPONAUUZMEHEHUAHACAEOCN8EHHOUUHYOPMAYUUBNOKOICHUAXKILENO
KU Op2anu3mos.

JleMoHcTpanumn

IMoprpeter:I.Mennens, T.Mopras.

Ta6munpircxemer: «IlepBoiinBTOpOi3akoHBIMeH eI, « T peTniizakoH
MeHnpensi», « AHanu3upyroueeckpenuBane», « HenoinHnoe ToOMMHUPOBAHUEY,
«CremnieHHOeHACTIEI0BAHUETIPU3HAKOBYIPO30 hUib», «I eHeTHKaIo1ay,
«Kapuotun uenoBeka», «Kapuotun napozodunsr»y, «KapuoTum NOTUIBDY,
«MHOXKeCTBEHHBIHAIIIENN3M», «B3anMO 1€ ICTBUETEHOBY.

O060opyI0BaHUE:MOJIENb TSI IEMOHCTPAITUU3aKOHOBETMHOOOPA3USTUOPHIOB
MEPBOTONOKOJIEHUSN PACILIECTUICHUATIPU3HAKOB;MOAEIIb IS IEMOHCTPALIUU




JdemoncTpanuu:

Iopmpemuor:.I'. Mennens, T.Mopran,l". ne®@pu3,C. C. YeTBepukos,
H. B. TumogeeB-Pecorckuii, H. 1. Bauos.

Tabnuyer u cxemwvl: «MOHOTMOPUIHOE CKPEIIMBAHHE U €TO
LUTOTEHETHYECKAass OCHOBa», «3aKOH pacIICIUICHUs] U  €ro
LUTOT€HETHYECKASIOCHOBAY,«3aKOHYUCTOTHITAMET,
«durubpunnoe ckpemmBanue», «lluTomornueckue  OCHOBBI
TUrudpuHoro ckpemuBanusy, «Meio3y, «B3aumonelicTBue
aJlJIENbHBIX TE€HOBY, «['eHeTnueckue KapThl pacTeHUH, JKUBOTHBIX

u JeJI0BEKaY, «['eHeTHKA T10JIaY, «3aKOHOMEPHOCTH
HacJeA0BaHus, CIIETUIEHHOTO C ToJIoM», «KaproTumsl yenoBeka u
JKHUBOTHBIX», ((BI/I}II)I U3MEHYUBOCTHY, ((MO}II/I(l)I/IKaHI/IOHHaH

U3MEHUUBOCTH», «HacnenoBanue pesyc-gaxktopay, «I'eHeTnka
IPyII KpoBU», «MyTallMOHHAs H3MEHYUBOCTD).

Obopyoosanue: MOIeI-aIlUINKAIIU A «MoHorubpuHOE
ckpemuBanue», «HemomHoe aoMuHupoBaHuey», «JdurudpunHoe
ckpemuBanue», «llepekpéct  XpomMocom»; MHUKpPOCKON U
Mukpomnpenapar «/po3zoduna» (Hopma, MmyTanuu GOpPMBIKPHLIHEEB
Y OKpacKH Tejia); repoapuii «['opoX MOCEBHON.

JlaGopaTopHbleMNIPAKTHYECKHEPAOOTHI:

Jlabopamopuass paboma Ne 5. «V3ydeHue pe3ylbTaToB
MOHOTHOPUIHOTO U JUTHOPUIHOTO CKpPEHIMBAHUS Y APO30(HUIbI
Ha TOTOBBIX MUKpPOIIPENapaTax».

Jlabopamopunas paboma Ne 6. «3yuenue mMoaubuKamoOHHON
W3MEHUMBOCTH,  MOCTPOCHHME  BapHAIlMOHHOIO  psiga U
BAapUAIIMOHHOMN KPUBOW.

Jlabopamopnas paboma Ne 7. « AHanu3 MyTauui yapo30Qubt
Ha TOTOBBIX MUKpPOTIpENapaTax».

Ilpakmuyeckas paboma Ne 2.
POJIOCIIOBHBIX YETIOBEKAY.

«CocTaBneHnue W aHAIMU3

3aKOHAHE3aBUCHUMOTOHACIICIOBAHUSTIPH3HAKOB; MOICIIb TSI IEMOHCTPAIIAN
CIETUICHHOTOHACJICIOBAHUSIIIPU3HAKOB;CBETOBOMMHIKPO CKOIT, MUKPOIIPEIIapar:
«Apozodunay.

JlabopamopnvleunpakmuuecKkuepadomol

1. Ipakxmuueckas paboma «H3yyenue

PEVALMAMOEMOHOUOPUOHO20 CKPEUUBAHUS Y OPO30DUIbLY.

2. [Ipakmuyueckaspaboma«M3yuenuepesyiomamosouudOpuOHo20CKpeuiueanis
y 0po30@unbvly.

3aKOHOMEPHOCTHHU3MEHYUBOCTH

B3aumojelictBue TreHOTHIIa H  Cpenbl TpH  (GOPMHUPOBAaHWH (EHOTHUIIA.
M3MeHYnBOCTh MpH3HAKOB. KauecTBEHHBIC W KOJMYECTBEHHBIC MTPU3HAKU. BuIbl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHA.

MoudukanroHHas U3MEHIHUBOCTh. Polb cpespl B hopMHpOBaHUH
Mo U (UKAITMOHHOH3MeHYMBOCTH. HopMapeakununpusHaka. BapuayuorHuliiipso u

sapuayuonnas kpusas (B. Hoeanncen). CBoMicTBa MOU(PUKAITMOHHOM
M3MCEHUYNBOCTH.

I'eHOTHIIMYECKAIN3MEHUNBOCTE. CBOMCTBAr€HOTUIIMYECKOMM3MEHUNBOCTH.
BupIreHoTUIMM4eCKOMM3MEeHYNBOCTH: KOMOWHATUBHAS,MyTalITHOHHASI.

KomOuHatuBHasT W3MEHYMBOCTh. MeH03 UIIOJIOBOH MpOIECC— OCHOBA
KOMOMHATHBHOMU3MEHUYNBOCTH. POTbKOMONMHATUBHOMN3MEHYNBOCTAB ~ CO3IaHUHU
T€HETUYECKOTO pa3HO00pasus B Ipejieax 0JHOTO BUIA.

MyranonHass W3MEHUYMBOCTb. BuHIbl MyTauMil: TE€HHbIE, XPOMOCOMHBIE,
resoMuble. CHOHTaHHBICH WHIyLMPOBAHHBIEMYyTALMU. S IepHbIE
uuuToIUiazMaTnyeckueMyrauuu. ComaTideckuen 1oJioBbleMyTauuu. [IpudnHsl
BO3HUKHOBEHUsSI MyTanuid. MyrareHpl M HUX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTUMYTAILIMOHHOTOITpoLiecca. 3aKOHTOMOJIOTUYECKUXPSII0BBHACIIEC
TBeHHON wu3meHunBocTH (H. V. BaBwmioB). BHesnepHas W3MEHUHMBOCTh H
HACJICACTBECHHOCTb.

Dnucenemukaudsnu2eHOMUKA, pOIbINUSEHEMUYECKUXPAKINOPO8E HACIe008aHUU
U UBMEHYUBOCMU (heHoOmUNUYecKUX NPUSHAKOE ) OP2AHUZMOE.

JdemMoHcTpamuu

Iloprpersr:I'. Jledpus,B.Moranucen, H.11. BaBunos.

TaOnuipl  UCXEMBI: «Buapl  M3MEHUYHBOCTHY,

«MouduKanoHHas




HW3MECHYUBOCTBY, «KomOuHaruBHas H3MEHYUBOCTDY, «Meiio3»,
«OrmnooTBopenuey, «I'eHeTHUecKue 3a00IeBaHuUs YeJI0BeKay, «BHabIMyTaIuiiy.

OO0opyoBaHue: >KHUBbIE HIrepOapHbIEe 3K3EMIUISIphl KOMHATHBIX PpAcCTEHMI;
pucyHku (oTtorpadum) >KMBOTHBIX C pa3TMYHBIMU BHIAMH U3MEHYUBOCTH.

JlaGopaTopHblennpakTnyecknepadoThl

1. JIabopatopHuasipabota«lccienoBaHNe3aKOHOMEPHOCTEHM
MoauduKanoHHO3MeHunBocTH. [IocTpoeHneBaprallnoOHHOTOpsiia u
BAPUALIMOHHOUN KPUBOM».

2. TlpakTnueckaspabora«MyTanuunyapo30QriIb(HaroTOBBIX
MUKpOIIpenaparax)».

I'eneTnkaveoBeKa
KapuoTtumuenoseka. MexayHapo IHASTIPOTpaMManCClIe0OBaHUATEHOMA
yeaoBeKa. MeTo bl U3y4eHUsI TEHETHUKH YEJIOBEKA: T€HEAIOrMYECKUH,
OJIM3HEIOBBIN, IUTOTCHETUICCKUN, TTOTYIISIIMOHHO -CTATUCTHICCKUH,
MOJIEKYJISIpHO-TeHeTHUYeCKA. COBPEMEHHOEONPEICTCHUETCHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE,I'€HO TUTTMPOBAHUE,BTOMYHCIIECTIOMOIIBIO
IT11P-ananu3a. HacinencTBeHHble 3a001¢BaHUs YeIoBeKa. | eHHbIE
UXPOMOCOMHBICOO0IE3HNYEOBEKA. bO1e3HUCHACIe0CMBEHHO
npeopacnooNceHHOCmblo. 3HAYCHHE METUIIMHCKOM TeHETHKH
BIIPEOTBPAIICHUMIIICYCHUUTCHETHUYECKIX3a00 1eBaHnTueoBeKa. Meduxo-
eenemuyeckoe koucyavmuposaruue. Cmeonosvlie kiemrxu. Ilonsmue
(2EHemuU4ecK0202py3ay. IMu4eckueacnekmuliiccie008aHUe00IACmMUpeoaKmupos
AHUSL 2EHOMA U CIBOJI08bLX KAEMOK.
Tenemuyueckuedaxkmopbino8biUleHHOUYYECINEUMEIbHOCIUYEN08EKAK
duzUYeCKOMY U XUMUYECKOMY 3A2PAZHEHUIO OKDYICAOuell Cpeobl.
Tenemuueckaanpedpacnosioncenocmbyeno8ekaKnamoiousIm.
JdemoHcTpamuu
Tabauneincxemsl: «KapuotumyenoBekay, «MeToIpIM3ydeHUSIT €HETUKA
yejioBeKay, «I 'eHeTnuecKue 3a00JIeBaHUS YETOBEKAY.
JlaGopaTopHbleHnIpaKTHYECKHEPA0OTHI
[IpakTnueckaspabora«CocraBieHUEnaHAIN3 POIOCIOBHOM.




Tema7.CenexkuusiopranusmMoB.OCHOBBI OMOTEXHOJIOTHHU

Cenekuusi Kak Hayka W TIPOIECC. 3apOXKICHUE CEJICKIIMU |
nomectukanus.  Yuenne H.M. BasumnoBa 0 meHrpax
MPOUCXOXKACHUSI M  MHOrooOpas3usi KyJAbTYpHBIX PacTEHHUH.
LleHTpbl IPOMCXOKIEHUS JTOMAIIHUX KUBOTHBIX. COpT, Mopoaa,
HITAMM.

CoBpeMeHHbIe METOIbI CCJICKIINH. MaccoBrrit u
WHIUBUAYAIbHBIA OTOOPHI B CEJEKIUH PACTEHUH M KUBOTHBIX.
Ouenka »skc-Ttepbepa. bBIM3KOPOJICTBEHHOE CKpPEIIMBAHUE
nHOpuuHr. Yucras nuHus. CKpeuiMBaHUE YHCTHIX JIMHUU.
I'ereposuc,unurudpunnascuia. HepoactBeHHOECKpelIUBaHUE
— ayropuaunr. OrtnanéHHas rubpuausanus U e€  yCHeXu.
HckyccTBeHHBIM  MyTareHe3 M MOJy4Y€HUE  IOJMIUIOMIOB.
JlocTrxeHust CEJIeKIUN pacTeHuil, JKUBOTHBIX u
MHKPOOPIaHU3MOB.

buoTtexnonorus  kak  oTpaciab  mpou3BoiacTBa.  ['eHHas
WHKEeHepUs. OJtambl  co3maHus pekomOmHanTHOW JIHK w1
TPaHCI'€HHBbIX opraHu3MoB. Kiierounass unxeHepus. Knerounble
KylIbTypbl. ~ MHUKpPOKIIOHaJIBbHOE  PAa3MHOXEHHE  PACTEHH.
KiioHnpoBanue BBICOKOIIPOIYKTUBHBIX CEIbCKOXO35HCTBEHHbBIX
OpraHU3MOB. DKOJIOTHYECKHE U dTHYecKue npodiaembl. [MO —
TeHETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemwi: H.W. Basuwios, W.B. Mwuuypun, I. [l
Kapneuenko, M. ®@. BaHos.

Tabnuyst u cxemwvi: kapta «LleHTpBI TPOUCXOKACHUS U

MHOT000pa3usi KyJIbTypHBIX pacTeHMiD», «Ilopoabl ToMamIHHUX

KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuanzanus»,«PadoreiakagemukaM. . ViBanoBay,
«Tomumnonaus», «OObEKTHl OHOTEXHOJIOrUKM», «KileTouHble

KYJIbTYpbl M KJIOHHpOBaHue», «KoHcTpyHMpoBaHuMe u IepeHOC
T€HOB, XpPOMOCOM.
060pyooearue:MyISKUILIO J0BUKOPHETIIIO OB IUKIX (HOPM

Cenexknusioprann3MoB

JlomecTukanust ¥ cesnekuusi. 3apoXKACHUE CEJIEKLIUU U IOMECTUKAIIMH. YUeHue
H.N.BasunosaolleHTpaxmmponcxoxaeHUSIN MHOT000pPa3UsAKYJIbTYPHBIX
pactenuil. Poyib cenexkuuu BCO3JAAHUU COPTOB PACTEHUI U HOPOJ JKUBOTHBIX.
Copt, mopojga, mITaMM. 3aKOH TOMOJIOTHUECKHX PSJOB B HACIEICTBEHHOMU
n3menunBocT H. V. BaBumoBa, ero 3naueHue ajisi CEIEKIIMOHHON pabOTHI.

MertopicenekunoHHOHpadboThl. IckycCcTBEHHBIHOTOOP: MaCCOBBIM
WUHJIUBUIYAIbHBIA.  Omanst  KomMOumayuouumou  cenexyuu.  VlcmipiTanue
MPOU3BOIUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHITYy C TIOMOIIBIO OIICHKH
¢deHoTHna NOTOMCTBa M 0TOOP IO FeHOTHUITy ¢ TomolIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJl  CEJIEKIMOHHOW  paboThl.
PannannOHHBIIMXUMUYECKUNM Y Tar eHE3KAKUCTOYHUKM Y Tal i YKYJIBTYPHBIX
¢opm opranusmoB. Hcrmonb3oBaHHE T€HOMHOTO PEAAKTHUPOBAHUS HMETOJIOB
pexkomOunanTHBIX JJHK a1 monmydeHust CXoIHOTO MaTepuaia sl CeJIeKIUH.

[Tomyyenue MOJIUTUIONIOB. BaytpusBunosas rudpuAn3ays.
bnauskopoacTBEHHOE — cKpeluBaHWe, WiIM  UHOpuauHr.  HepoacrtBeHHoe
CKpelIMBaHue, WiIK ayTOpuauHr. I'erepo3uc u ero mpuuuHsl. Mcnonb3oBanue
rerepo3uca B cenekuuu. OraanéHHas rubpuanzanus. [Ipeononenue Oecruionus
MEXBHJIOBBIXTHOPUI0B. Jl0CTHIKEHUSICENEKIIMMPACTEHUMPKUBOTHBIX.
«3enéHaapesonoYUy.

CoxpaHeHHe U U3y4eHUE FeHETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTEHUN U UX
JUKUX ~ poAMYed Ui CO3JaHMs  HOBBIX  COPTOB M THOpHIOB
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP. Hzyuenue, coxpanenue u
YNPAGIeHUE2EHEeMUYECKUMUPECYPCAMUCENLCKOXO3AUCTEEHHDIXUNDOMBLCIOBLIXIIC

UBOMHBIXE UENSX VIAVHULCHUS. CYUECBYIOUUX U CO30aHUSL HOBbIX NOPOO, JTUHUL U
KDOCC08,6 _MOM__YUCLE ¢ NPUMEHEHUEM COBPEMEHHbIX _Memo008 HAVYHbIX
UCCNe008aHULL, NEPedOsbIX UOeU U NePCHEKMUBHbIX MEXHOL02UL.

JdemoHcTpamuu

Hoptpersr:H.U.BaBunos,1.B.Muuypun,I".JI. Kapneuenko, I L.I1. Jlykpsauenko, b.
JI. Acraypos, H. bopnoyr,/I. K. benses.

Tabauiel ucxeMbl: «L{eHTpBl TPOUCXOKACHUS U MHOTOOOpa3Hsl KyTbTYPHBIX
pacTeHUN»,«3aKOHTOMOJIOT UYECKUXPSA0BBHACIEACTBEHHOMM3MEHUUBOCTI,




UKYJIbTYPHBIXCOPTOBpPACTEHUIA;repOapuit
«CenbCKOX035ICTBEHHBICPACTEHUS.

JlabopaTopHbleMNIPAKTHYEeCKHePadOThI:

Oxcekypcusi «OCHOBHBIE METOJBI M JOCTHIKCHHS CEJICKIHH
pacTeHuil WKUBOTHBIX (HACENIEKIIMOHHYIO CTaHIIHIO,IJIEMEHHYIO
(bepMy, COPTOUCTBITATEIBHBIN YUaCTOK, B TEIUIMYHOE XO3SIHCTBO,
1a00paTOPHIO arPOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

«Metoapicenekuuny,«OTaanéHaasruOpuu3anms», «MyTrarenesy.
JlaGopaTopHblennpakTnyecknepadoThl
1. JlaBopaTtopHaspaboTta«l13yueHnecopToOBKYIbTYPHBIXPACTEHUH U TOPOJ
JOMAIIHAX KHUBOTHBIXY.
2. JIabopartopHasipaboTa«3ydeHneMeTOTOBCEICKITUA PACTCHUI.
3. Ilpaktuueckaspabora«lIpuBUBKa pacTeHUI».

4. Okckypcus«OCHOBHBIEMETOIBIN JOCTHKEHUSICENIEKIIMMPACTEHU I
WKUBOTHBIX  (Ha  CENEKIMOHHYIO  CTaHIUIo,  IUIEeMEHHyIo  (depmy,
COPTOUCIIBITATEIbHBIN Y4acToK,B TEIUTMYHOEX035HCTBO,BIa00PATO PUIO

arpOyHUBEPCHUTETA WIH HAYYHOTO IICHTPA)».

Buomexnonozuaucunmemuueckaapuonozusi(4 u)

Obvexmbl, UCnob3YeMblesOUOMEXHON02 UL, —
KJIEMOYHbICUMKAHEBbIEKYIbIMYPbl,  MUKPOOD2AHUSMbL,  UX  XAPAKMEPUCMUKA.
Tpaouyuonunasdouomexnono2us. xaeboneyenue, NoayYyeHue  KUCIOMOJIOYHBIX
NPOOYKIMOE,8UHOOEUE. Muxpobuonocuueckuti cunmes. Obwexmul
Muxpobuonocuyeckuxmexunoaocuii. Ilpouzsodcmeo beaxa, aMUHOKUCIOM U
BUMAMUHO8.

Co3z0anuemexnonocuiuuHCmpymMeRmosyueieHanpasieHHo20UIMEHECHUAUKOHCIND
VUPOBAHUALEHOMOBCUENLIONONIVYEHULOPSAHUSMOBU
UXKOMNOHEHMO8, COOEPAHCAUUXHEBCMPEYAIOUUECABNPUPOOeOUOCURMEemUYecKUen

ym.
KﬂemOllHaﬂ UHIICEHEDPUAL. Mel’l’ZO()bl Kyibmypsl KlemoK umkaﬂeﬁ pacmeﬂuﬁ
UNCUBOMHDBIX. KDMO6GHKM. Comamuttecxa}l 2u6pu0u3auuﬂ Uu
COMamMU€CKML79M6Du02€H€3. Hcenoavzosanue 2611’1]101/[@06 ecenekuuu pacmeHuﬁ.
HOJIVU@HM@MOHOKJZOHCUZbeZX aHmumeéeil. HUcnonvzosanue

MOHOKIOHAIbHBIX UNONUKTOHAIbHBLX anmumen
emeduyune. Hckyccmeennoe onnodomeopenue. Pexoncmpykyus siiyexiemox u
KIOHUposanue scusomuulx. Memoo mpancnianmayuu s0ep kiemok. Texnono2uu
0300p06IeHUS, KVIbMUBUDOBAHUAU  MUKDOKIOHANLHO20 DASMHONCEHUSL
CeNbCKOX03AUCMEEHHbIX KVIbIMYP.

Xpomocomnasueennasunicerepus. IckyccmeenHbliCunmes2eHauKkoHCmpyupos
anue PEKOMOUHAHMHBIX JHK. Co3zoanue
MPAHC2EHHBIXOP2AHUZMO8. [[0CmudICeHUAUNEPCREeKMUBLIXPOMOCOMHOUUSEHHOUUH
Jicenepuu. IKOLO2UYeCKUE U DMUYECKUE NPOOLeMblL 2EHHOU UHICEHEPUU.

Meouyunckue OuoOmexHoLo2ulL. Ilocmeenomnas uugposas




MeOUYUHA. HII[P-ouacnocmuxa. Memabonommuiii AHAIU3,
2CHOUCHMPUYECKUUAHAIU3 _NPOMEOMA _4ello8eKd OISl OUCHKU COCMOSHUSL €20
300posbs. Fcnonvzosanue cmeonosvix kiemok. Tapeemuas mepanus paka. 3D-
OuouHdIICeHEPUSL o paszpabomku dyuoamenmanbhbix OCHO8
MEOUYUHCKUXMEXHONIO2UU,  CO30AHUS  KOMNJICKCHbIX  MKAHEU  COYemaHuem
MEXHOIO2UUMPEXMEPHO20  buonpunmunea  uckaggondunea  ons  pewerus
3a0AYNepPCoOHANUUPOBAHHOU MEOUUUHDL.

Coszoanue BEKMOPHbIX BAKUUH cuenvio obecneyenus
KoMOuHuposaunnouzawumsl ___om __ 8o30youmener  OPBU,  ycmanosnenue
MONEKVIIAPHbIX _Mexanusmos@yukyuonuposanus PHK-codeporcawux eupycos,
BbI3bIBAIOWUX 0COD0 ONACHBLE3A00ICEANHUS YEN0BEKA U HCUBONHIX.

JdemoncTpamuu

Tabmuneirexembl: «CIoI30BaHUEMUKPOOPraHU3MOBBIIPOMBIIIIIICHHOM
IPOU3BOJICTBEY, «KitleTouHas HHXKEHEpHs», «[ eHHAs HHXCHEPHUS.

JlaGopaTopHbIeHTIPAKTHYECKHEPAOOTHI

1. JIabopatopHaspaboTa«3ydeHne0O0bEKTOBOMOTEXHOIOT I,

2. IpakrrueckaspadboTta«llomydeHHEeMOI0YHOKHCIBIXITPOIYKTOBY.

3. Dkckypcusa «BHOTeXHOJIOrHss—BaKHEHIIASTIPOM3BO AU TEIbHASCHITA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTRO ).

COJEP KAHUEYYEBHOI'OIIPEIMETA«BHOJIOI'Us1»11 KJIIACC

Ba3oBblii ypoBeHb

Yriy0/eHHbIypOBeHb

11kaacc.1uBHenen10,Bcero344,u3HNX24—pe3epBHOE BpeMst

11knacc.3uBHenenio,scero 1024,m3Hnx8y—pe3epBHoe BpeMs

Temal.DBoOJTIOLMOHHAAONOJIOT U

IBOJTIONMOHHASIONOJIOT NS
[Ipennochliki ~ BO3HUKHOBEHHUS  DBOJIOIMOHHONH  TEOPHHU.
DBOIOIMOHHAATeOpUssreéMecToBOoornn. Bimsinue

3apoxkaeHuenpa3zBUTHEIBOJIOLMOHHBIXIIPEICTABICHUIB OMO0JI0THH
OpogtounonHas  teopuss Y. Jlapsuna.  [Ipeanochbuiku

BO3HUKHOBEHHUsIapBUHNU3MA. JKU3Hb M Hay4YHAast
nestenbHocTs Y. JlapBHuHa.




9BOJIIOLIMOHHOMTEOPUHHAPA3BUTUEON OO MM IPYTUXHAYK.
CBuperenbcTBa HBOJFOIIMH. [TaneonTONOTMYECKHE:
MOCIIEIOBATEIBHOCTh MOSBICHUS BUAOB B IMAJICOHTOJIOTHIECKOM
neronucu,nepexoanbieopmol. broreorpaduyeckne:cxoacTBOu
paznuuue dhayH u GIOp MAaTEPUKOB U OCTPOBOB.
OMOpHOJIOrMYecKHe: CXOACTBA U pa3andus SMOPHOHOB pa3HbIX

BUJIOB MTO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
TOMOJIOTUYHBIE,  AHAJIOTMYHbIC, PYIMMEHTAPHBIE  OPraHbI,
aTaBU3MBI. MonekynsipHO-OMOXUMHYECKHE: CXOZCTBO

MEXaHM3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METa0OJIHMYECKUX
IIyTE€N y BCEX OPraHU3MOB.

OpommoroHHass  teopuss Y. JlapBuHa.  [Ipeanmoceuiku
BO3HUKHOBEHUS TApBUHU3MA. J[BIIKYIIME CHIIBI 3BOJIOIMN BHJIOB
no JlapBuHy (M30BITOUYHOE Pa3MHOKEHHE MPU OTPAaHUUYEHHOCTH
pecypcoB,  HeompeaenéHHas  M3MEHYMBOCTh, Oopnba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomtounu (CTD) m e€ oCHOBHBIE
MIOJIOKEHUSL.

MuxkposBostornus. [lomysius kak equHuIa BUAad SBOJIIOLHH.
JBuxkymuecuibl((hakTopsl )3BOIIOLMUBUAIOBBIPUPO 1. MyTaliuoH
HBIi mporecc M KOMOMHAaTHBHasT HM3MEHYHBOCTb.
[TonynsiioHHbIE BOJHBI U Apeiid reHoB. M3omsmus 1 MUTpaLIUs.

EctecTBeHHBINOTOOp—HAIPaBISIOMUNA()AKTOPIBOTIOIHH.
®DopMbIECTECTBEHHOTOOTOOPA.

[Iprcrnoco6aeHHOCT, OPraHU3MOB KakK pe3ylbTaT 3BOJIOLUH.
[Ipumepsl  mpHUCTIOCOONEHUN Yy OPraHu3MoB.  ApoMopdo3bl
MUIM0-a /1A TalUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHbIE (HOPMBI
BHUJI000pa30BaHus: reorpaduiyeckoe, 3K0JIOTHIECKOE.

Makpossomtoniust.  Popmbel  3BoMIOIMU:  pUIETHYECKad,
JMBEpPreHTHas, KOHBEpPreHTHas, mapasienbHas. HeoOpaTUMOCTb
HBOJIIOLIMH.

[TpoucxosxaeHHeoTHECTIE U ATN3UPOBAHHBIXITPE/IKOB.

JIBrokyIMe  cwibl  dBoJmouMM  BHAOB  mo Y.  JlapBuHy  (BBICOKAs
MHTEHCUBHOCTEPA3MHOKEHNSL OPraHM3MOB, HACJIEACTBEHHAS HM3MEHYHNBOCTD,
00pK0a 3acyIecTBOBAHUE, ECTECTBEHHBIA M MCKYCCTBEHHEIH 0TOOD).

Odopmiienne cuHrernueckoil  Teopun sBojronun  (CTD). HedtpanpHas
TeopusidBoOIMK.  CoBpeMeHHas  DBOJIOLMOHHAS  OMOJIOTHS.  3HadYeHHe
DBOIIOIMOHHONTEOPHH B (DOPMUPOBAHNN €CTECTBEHHO-HAYYHON KApTHHEI MUpA.

JleMOHCTPAIluU
Iloprpetnl: Apucrorenb, K. Jluguein, XK. Bb. Jlamapk, D. JK.Cenr-Uiep,
K.KroBbe, 4. JlapBuHg, C. C. YeTBEpPUKOB,

N. 1. MImansraysen, Jix. XoanenH, J1. K. benses.

Tabmuuel  ncxeMbl:  «Cuctema kuBoi  mpuponsl  (mo K.  JInHHEO)»,
«JlecTHUITAXKUBEIX cymiecTB (1o Jlamapky)», «MexanusMm (HOpMHPOBAHHUS
PUCIOCOOIEHUAYPACTEHUN U »kuBOTHBIX(HoJIamapky)».«Kapra-
cxemamapmpyranyremectsus Y. Jlapsunay, «Haxonku Y. JlapBuHay, «DopMbI
00pKOBI 3acyiiecTBOBaHMEY, «Ilopoabl ronyoei», «MHOT000pa3sue KyIbTYPHBIX

OpPMKanycThly», «llopoasl JOMAINHUX JKHBOTHBEIX», «Cxema o00pa3oBaHUs
HOBBIXBHAOB(1T0Y. JIapBHHY)», « CXeMaCOOTHOCHUAIBUIK YIITUX CHIIIBOJIFOLIAN))
«OCHOBHBIECITOJI0KEHUICUHTE TUYECKOHTEO pPUHUIBOIIOLIUI.
MHUKPO3BOIIOINAHEEPE3VILTATHI

I[Monyagnus Kak  dJeMEHTapHasg eauHuIa  3BoJoIMH. CoBpeMEHHBIE
METOIBIOIICHKA  T€HETHMYECKOI'0  Pa3sHooOpasus  UCTPYKTYPhl  IOMYJIALUHA.
H3MmeHeHnereHohoH1a TOMYISAIMK KaK dJIEMEHTaApHOE SBOIIOLMOHHOE SBJIEHHE.
3akoHreHerTnueckoro pasHosecus Jx. Xapau, B. BaiinOepra.

DeMeHTapHbIE (akTOophl (IBMOKYILIHE CHJIBI) SBOJIIOIHH.
MyranuoHnslinponecc. KoMOMHATHBHAs WM3MEHYMBOCTL. JIpeid reHoB—
cayJalHbIEHEHAIIPABIEHHEIE M3MEHEHUS YacTOT aJuIeIeH
BOONYIALMAX. Dppexmocnosamens.  Dpdexm  OYMbLIOYHO20  2OPAbIUKA.

CHudiceHue 2eHemu4ecko2opasioobpasus: npuuunsl u creocmeud. Ilposenenue
achdhexma Opeticha cenos sbobuiux u manvlx nonyaayusgx. Murparmun. Mzoaamnus
onyJsiui: reorpaduyeckas(IIpocTpaHCcTBEHHA ),0Mogorndyeckas(pernpoIyKTUBH

as).
EcrecTBeHHBIN oTbop— HaIpaBJISIOMINN dbakrop SBOJIIOIIU.
DdopMbIECTECTBEHHOTO otbopa: JIBIDKYIIINH, CTaOWIN3UDVIOLINHA,

paspelBaroui( 1n3pynTuBHLIN ). ITo10Boii0TO0D. BO3HMKHOBEHMEN
SBOJIIOIUSACOIIMAILHOTO




[Iporpeccupyromascnenuanu3anns. AjanTuBHas paualys.
JdemoncTpanuu:
llopmpemur: K. Jlunnei, XK.b. Jlamapk, Y. [apsun, B.O.
KoBanesckuit, K.M. bap, 3. T'ekkenp, @®. Mromnep, A.H.
CeBepI110B.
Tabruyviucxemvl:«Pa3BUTHEOPraHUYECKOTOMUpaHa 3eMiIey,
«3apo/blllii  TMO3BOHOYHBIX  YKHUBOTHBIX», «ApPXEONTEPUKCY,
«DopMbIOOpHOBIZacylIeCTBOBaHUEY, « ECTECTBEHHBIHOTOODY,
«MHorooOpa3ue CcopToB pacteHuit», «MHoroobpasue Mopos
JKHUBOTHBIX», «HOHYJ'UH_H/H/I», «MYTaIII/IOHHaSI U3MCHYUBOCTL»,
«Apomopdoszey, «Mnnoamanrtamuuy, «OOmas aereHeparus»,
«/IBmwxymue cwiel  sBomouuuy, «Kapra-cxema  Mapupyra
nyremectBuss Y. JlapBunan, «bopbba 3a CyIiecTBOBaHHEY,
«IIpucroco6IeHHOCTh OPTaHU3MOBY, «I"eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.
ObopydosaHue: KOJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU
OKpackH; Habop TUIONOB U ceMsiH; KoJulekius «[Ipumepsr
3alUTHBIX MPHUCIOCOONICHUN Y KUBOTHBIX»; MojeIb «OCHOBHbIE

HampaBJIeHUs JBoJouuM»; o0bEMHas wmonenbs «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).
buoreorpaduueckass kapra Mupa; Kowiekuus «DopMsl

COXPaHHOCTH HMCKOIMAEMbIX JXMBOTHBIX M PAaCTCHUI»; MOIENb-
amuirKanusi«l lepekpécTXpoMocoM»;BIIasKHBICTIPETIapaTh
«Pa3BuTHEHACEKOMOTOY,«Pa3BUTHEIATYILIKM» ;MUKpPOITperapar
«/lpozodunay (Hopma, MyTanuu (HOPMBI KpPBUIBEB U OKPACKH
Tena).

JlabopaTopHBIEMIIPAKTHYECKHEPAOOTHI:

Jlabopamopnaa paboma Ne 1. «CpaBHEHHE BHIOB IO
MOP(}OJIOTHIECKOMY KPUTEPUIO».

Jlabopamopnaapaboma Ne2. «OnucaHUENpUCIIOCOOIEHHOCTH
OpranusMa 1 €€ OTHOCUTENIFHOTO XapaKTepay.

[IOBEIECHUSKNBOTHEIX.
IIprcnoco0IeHHOCTh OpraHu3MOB KaK pE3VIILTAT
MHKPO3BOJTIONNH. BOSHHKHOBEHHE PUCHOCOOICHUI y OpPraHu3MOB.
Apomopdossl  muamoamanTaiyi. [IpuMepsl  OPHUCIIOCOOIEHUN YOPraHU3MOB:
Mopdosornyeckue, PU3n0JIOrnYecKue, OMOXMMHYECKHUE, MMOBEJICHYECKHE.
OTHOCHTENHHOCTHIIPHUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, €ro KPUTEPUH i1 CTPYKTYpa. Bugoo0OpasoBanue KakK
PE3VIILTATMUKPOIBOIIOIH. 30 mmsa—

KIrueBoridakTopBraoo0pazoBanud. Ilyru HUCIIOCOOBI BUJI000pa30BaHUs:
ajutonarpuueckoe  (reorpaduueckoe), cuMOarpuyeckoe  (DKOJIOTMYECKOE),
«MT'HOBEHHOEY (LIOMUIUION AN 3 AN, THO DU IN3AIINS). JIATensHOCTh
9BOJIFOIIMOHHBIX IIPOIIECCOB.
MexaHnn3MplhOPMHUPOBAHUSIONOJIOTHYECKOr0pa3sHo00pasusl.

Poib  DBOJIOIMOHHON  OWOJOTWMU  Bpa3pabOTKE  HAYYHBIX  METOJOB

COXpaHeHUI0Mopa3zHoo0pa3us. MHUKPOIBOIIOMS UKOIBOJIIONUS MAPA3UTOB U UX
X0351¢B. M eXaHU3MBI(POPMUPOBAHUIYCTONYNBOCTUKAHTUONOTHKAMHUCIIOCOOBIO0DE
OBIC HEM.

JlemMoHCTpau

ITopTpetnl:C.C. YerBepukos,d. Maiip.

Tabauisl HCXEMBI: «MyTanuoHHas H3MEHYHUBOCTEY,
«lTonyIanuoHHAICTPYKTYpaBuaa», «CxeManposBIeHUI3aKOHaX apai—

Baiin6epray,

«JIBroKyIIMe CHJIBI 3BOJIIOIINN), «IKoJoTHYeCcKas HU30JA1A
HOHVHHHHﬁCGBaHCKOﬁ(bODeHH>>,((rCOFDad)I/I‘ICCKaHI/I3OJ'I$II_II/I$IJ'II/ICTBeHHI/IHLICI/I6I/IDC
KOWMIMCTBEHHULIBI JaypCKOiy, «[lonynsamuoHHEIE BOJIHBI YHCJICHHOCTHU
XHITHUKOBIKEPTBY, «CxemMa JIEMCTBHS SCTECTBEHHOI'O OT6ODa», «DOopMBI
GopbOBI.

3acyniecTBoBanue»  « MHIycTpranbHpIMMeIaHu3MY « KHUBBICHCKOIIAEMBIEY,
«IToKpOBHUTENILCTBEHHAS OKpacka »KHBOTHBIX», «lIpemymnpexmaromnmias oxpacka
KHUBOTHBIX», «DU3NOJIOTHYECKHUE agarnTanumny, ((HDI/ICHOCO6J'ICHHOCTL
OPraHU3MOBHUEEOTHOCUTEILHOCTEY, «KpuTepuuBuaay, « BUAbI - TBOMHUKIY,
((CTDVKTVDaBI/IJIaBHDI/IDOI[C»,((CHOCO6LIBI/II[006K)8,30B8.HI/ISI»,

«Feorpad)nqeacoe BI/I,Z[OO6Da3OBaHI/IC TpEX BHUJI0OB JIAH I,
((9KO.HOFI/I‘-IGCKOGBI/IZ[OO6Da3OBaHI/IC BUJIOB CHUHMHIDY, «IIOJUIIOWAB PACTCHUN,
«KanycTHO-peAcUHbBINA I‘I/I6DI/IZ[)).




0O00opynoBaHue: repbapuUpPaCcTEHUMN ;KOJUIEKLIMMHACEKOMBIX U YVYEJIAIITUL U




3BEpE ¢ OpUMEpaMH  Pa3IMYHBIX IPHUCIIOCOOIECHUM; dYydella NOTHIL U
3BepEeUpa3sHBIX BUJIOB; repbapun pacTeHHH OJIM3KHUX BUJOB,
00pa30BaBIINXCIPA3IMIHEIMH CIIOCO0AMH.
JIa0opaATOPHLIEHIPAKTHYECKHEPAOOTDI
1. JlaGopat opH ag paboTa «BbisgBleHHEe HW3MEHYUBOCTH
yoCcOOeH0IHOI0 BHIAY.
2. labopaTtopuas paboTa «IIpucrnocobieHnss OpraHu3MOB
MMXOTHOCUTEILHAS 11eJIECO00PAZHOCTRY.

3. JlaboparopHasgpaboTa«CpaBHEHNEBUIOBIIOMOP(OIOrHIECKOMYKPUTEPHIOY.

MaKpo3BOJIOIHAHEE Pe3VJIbTATHI
MeToALIN3YYEHUIMAKPOIBOIIONUN. [ [aJIEOHTOIOTMUECKUEMETO ABIN3YIEHUIDBO

monun. Ilepexoanbie GOPMEL B (DUIOTEHETUUECKHE PSLILI OPraHU3MOB.
buoreorpadguuyeckueMeTo apIn3yIeHUIIBOIOINU. CpaBHeHHE(hI0PEIM (PayHEI

MaTEPUKOB MOCTPOBOB. bruoreorpaduueckre ooaacty 3eman. BUAbI-DHIEMUKH U

PEINKTEL.
OMOPHOJIOTHIECKHE HCPaBHUTEIBHO-MOP(OJIOrHYECKUE METOABI

W3YYCHUSIBOIIONMHU. [ 'CHETHYCCKME MEXaHW3MBbI JBOJIIOIMH OHTOTCHE3a U
[TOSIBJIEHUSDBOJIFOIIMOHHBIX HOBIIECTB. |'OMOJIOTHYHBIE M aHAJOTHYHBIE OpPraHbl.
PynuMeHTapHble  OpraHbl M aTaBU3MbL.  MOJEKYISIPHO-I€HETHYECKHUE,
OMOXMMHYECKHE M MaTEMAaTHYECKME  METOJbI  M3YYEHHS  OBOJIIOIMH.
I"oMoJIOrHYHBEIE IEHBI. CoBpeMeHHEBIE METOJIBI IIOCTPOEHUS
(OMIIOreHETUYECKUXIEPEBLEB.

XPOMOCOMHBIEMYTAILIMUHUIBOJIIOIASITEHOMOB.

OOmme  3aKOHOMEPHOCTH  (IIpaBWja)  DBOJIOUMHU.  [Ipunyun  cmembl

dyuxyui. HeoOparumMocth SBOJIIOIUH. AnanTtuBHas paauaius.
HepaBHOMEPHOCTH TEMIIOBABOJIIOINH.
JleMOHCTPALINH

IToptpetnl: K. M. bap, A. O. Kopanesckuii, ®. Mrojiep, D.
I'ekkens. TaOauIbINCXEMBL: « DHIIOr€HETUYECKUHPAIIOII AN, K APXE0-TITEPUK
o,
«3Bepo3yOble  gamepbl»y,  «Creronedanbl»,  «PUHHODUTBDY,
«CeMeHHBIENATOPOTHUKI Y, «broTeorpadnueCKUe30HBI3EMITI, K
Jpei(hKOHTUHEHTOBY,
«PenukThly, «HayanbHbleCTAAMUAIMOPHUOHATLHOTOPA3BUTUAIIO3BOHOYHBIX




JKMBOTHBIX», «[ OMOJIOTHYHEIEHAHAIOTHYHBIEOPraHbDy, « Py INMEHTEDY,
«ATaBU3MBIY, «XPOMOCOMHEIE Ha0OPEL YEJIOBEKA HIIUMIIAH3EY,
«[ TaBHBIEHANIPABICHUS DBOIIOLUINY, «O0IIHMe 3aKOHOMEPHOCTH BOJIIOIIAN.

O6opynoBanue: KOJIJIEKIUHU repbapuu, MVJISDKA HCKOITAEMBIX
OCTAaTKOBOPIraHMU3MOB; MVIISDKA TOMOJOTHYHBIX, aHAJIOTHYHEIX, PYAMMEHTAPHBIX
OPraHOBU aTaBU3MOB; KOJJIEKIIMU HACEKOMBIX.

Tema2.Bo3HNKHOBeHHEeHPa3BUTHEKU3HUHA 3eMmiie

Bo3nnkHoBeHMeupa3BUTHEKU3HUHAZEeMIIe

JloHay4HbIe TIPEICTABIICHUSI O 3apOXKIACHUHU KU3HH. HayuHbie
TUTIOTE3bl BO3HUKHOBEHHS JKM3HM Ha 3emiie: ab0uoreHe3 u
MaHCTIepMUsi. XUMHUYECKas OJBOJIIONUSA. AOHOTEHHBIH CHHTE3
OpraHUYECKUXBEIIECTBU3HEOPTaHNYECKUX. DKCTIEPUMEHTAITHHOE
MOATBEPIK/ICHUE XUMHYECKOW »HBOIIONMK. HadanmpHble STarbl
ononornueckoidBostonun. [ unorezaPHK-mupa.®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NMPOTOKIETKH. IlepBbie
KJIETKM U HUX 3BOJIIOIUA. DOPMUPOBAHMEOCHOBHBIX I'PYIIIT KUBBIX
OpPraHU3MOB.

PazButne xu3zHu Ha 3emiie Mo 3paMm U nepuojsiaMm. Kartapxen.
Apxelickass W mnporepo3oickas 3pbl. [laneo3olickas spa u eé
MEPUOIbL: KeMOpHUIHCKHH, OPAOBUKCKHUH, CUITYPUICKHUH,
JIEBOHCKHM, KAMEHHOYT'OJIbHBIN, TIEPMCKHUH.

Me3zo3oiickasapanenepuoabl: TPUacOBbIN, IOPCKUN,MEIOBOM.

KaitHo3oiickasapaneé nepuoibl:1ajaeoreHOBbIi, HEOT€HOBBIM,
AHTPONOT€HOBBIH.

XapakTepucTUKa KIMMaTa W TEO0JOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3Tanbl 3BOJIIOLUUU PACTUTEIBHOIO U KUBOTHOTO MUpA.
ApoMopdo3bl y pacTeHuit U KUBOTHBIX. [losiBIeHMe, pacuBeT U
BBIMHPAHUE TPYMI )KUBBIX OPTaHU3MOB.

CucremMaopraHM4eCcKOTOMUPAKAKOTPaKEHUEIBOIOIUH.
OCHOBHBIECUCTEMATUYECKUET PYIIIBIOPraHU3MOB.

DBOJIIOIMS  4YelOBeKa. AHTpOIOJIOTUSl Kak Hayka. Pa3Butue
MPEACTABICHUIN O MPOUCXOKICHUU YelloBeKa. MeToIbl U3ydeHus
anTponoreHe3a.CxoacTBaupa3InyusI4eI0BeKan AKUBOTHBIX.

ITpoucxXoKIeHNenPa3BUTHEKU3HUHA3eMJIe
Hay4yHpIernnoTe3smponcX0K I HUKU3HNHAa3eMIIe. AOUOTEHES

nnagcrnepMus. JJoHayYHBIENIPEACTABICHUIO 3apOyKICHUIDKA3HN  (KPEAMOHU3M).

I'mnoTe3a MOCTOSIHHOIO CcaMO3apOoKAEHMS JKU3HH U €E0MPOBEPKEHUE OMBITAMU

®. Pemm, JI. Croammanmasm, JI. Tlactepa.llponcxoxkaeHne KU3HHA U
acTpoOMOJIOTHSL.

OcHoBHBIEdTANBIHEOprannueckoidpoaonmu. I nanerapaas  (reo-Jorudeckas)
SBOMIONMS.  XUMMYECKas dOBOJIONMA. AOUOT€HHBIM CHHTE30PraHMYECKHX
BCIIIECTB 3 HEOPraHNYCCKHX. OngwIT C. Muaepa
ul . }Opu.O6paszoBanuenoanMeposu3MonomMepoB.KoanepsaTtnaarunore3aA.1.0n
apuHa, THIIOTE3a IIEPBUYHOTO OyJIbOHA JIK. XonaenHa,

re"ernueckasrunoresal .Ménnepa.Pubo3umel(T. Yek)urunoresa«mupaPHK» Y.
I'un6epra. PopmMupoBaHre MEMOpPaH U BOSHUKHOBEHUE MPOTOKIETKHU.

Hctopusg 3emium  uMeToAbl €€ wu3ydeHMsa. VIckomaeMble OpraHu4YecKHe
ocratku.l'eoxpoHosoruss  ueé€ Meroanl. OTHOCHUTENbHAas M aOCOJIIOTHAsS
reoXpoHOJ0T U] "e0XpOHOIOrNYeCKas IIKAJIA: DOHEI, SPbI, IEPUOILI, DIOXH.

HavanpHbIedTanbplOpraHnyeckoiisBoronuu. [1oIBIeHUENDBOTIONUAIEPBBIXKIIE
TOK. OBOJIOIUS MeTaboaM3Ma. BO3HUKHOBEHHUE IIEPBLIX
sxocucTeM.CoBpeMeHHbIE MHKPOOHBIE OHOIIEHKM KAaK aHaJol TEPBBIX Ha
3emiieco06111ecTB. CTpOMATOJNTEL [IpOKapHOTEI M 3 YKAPHOTEIL.

[IpoucxoxaecHne DYKApHOT (cumOuorenes). OBOJOLUHOHHOE
MPOUCXOKACHUEBUPYCOB. IIpoMCX0KIeHNE MHOTOKJIETOYHBIX OpPraHu3MOB.
BO3HHKHOBEHHEOCHOBHBIX I'PYIIIT MHOTOKJIECTOYHBIX OPTaHU3MOB.

OcHOBHEIE STalbl DBOJIIOLIMHU BBICIITHX pPACTECHUM. OCHOBHEBIE
apoMopdo3eipacTennii. Bpixon pacreHuii Ha cyiry. IlosgBieHHE CIIOPOBBIX

pacTeHun
n3apoeBannenmMucyin. CemenuniepacTeHU. [ IponcX 0K IeHUEIBETKOBBIX




CucreMaTH4eCKOEI0JI0)KEHUEUEIIOBEKA.

JBuxymue cuibl (paxktopsl) aHTponoreHe3a. Hacneacrsennas
W3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIecTBeHHBbIN 00pa3
YKU3HU, U3TOTOBJIEHNE OPYIUI Tpya, MBILUIEHUE, PEYb.

OcHOBHBIE  CTagUM W  BETBU  DBOJIOLUUM  YeJlOBEKa:
aBCTpAJIONUTEKH, YemoBek yMmenbid, YenoBeKk MNpAMOXOIAIINNI,
UYenosek HeanaepranbCkuii, YenoBek pasdymublii. Haxonku
HCKOIMAEMBbIX  OCTAaTKOB, BpEeMsS  CYLIECTBOBaHMs, 00JIaCTh
pacrpocTpaHeHusi, O00BEM TOJOBHOTO MoO3ra, 00pa3 >KH3HH,
opyausl.

Yenoseueckuepachl. OCHOBHBIEOOIBIINEPACHI: EBPOIEOU THAS
(eBpaswuiickas), HEerpo-aBCTpaIOUAHAS (3xBaTopHanIbHas),
MOHTOJIOUTHAS (a3maTcko-aMepHKaHCKast). Yeptel
MPUCTIOCOOJICHHOCTH NpPEJICTaBUTENIE YEIOBEYECKHX pac K
YCIIOBUSAM  CylIecTBOBaHMS. EJMHCTBO uenoBeyeckux pac.
Kputuka pacuzma.

JdemoncTpanuu:

Ilopmpemuor.®@.Pean,JI.I1actep,A.N.Onapun,C.Muuiep, I'.
Opu, Y. JapBus.

Tabnuyviucxemoi:«Bo3HUKHOBEHHECOTHEUHOMCUCTEMBIY,
«Pa3Butue opranmueckoro wmupa», «PacTuTenbHas KIETKa»,
«KuBoTHas KIIETKaY, «[Ipokapuotnyeckas KJIETKAY,
«CoBpeMeHHasi CHCTeMa OpraHU4YecKoro Mupa», «CpaBHEHHE
AHATOMUYECKUX YEpT CTPOCHHS YeNOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJIOTUYECKHX HaXOJO0K
MIPEIKOBCOBPEMEHHOT0YEIIOBEKay, «/[peBHEHIIINEITIO TN,
«/IpeBuuentogn»,«llepBpiecoBpeMEHHBIENIO AN, «HenoBeyecKre
paceD».

Obopydosanue: mynsxu «IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HeaHepTalblla, KPOMAHBOHIIA);
CIIETIKH WM HW300paKeHHs KaMEHHBIX OpYIHi MepBOOBITHOTO
YesoBeKa(KaMHU-YOTIEePhL,pyonia,cKpedia);re0XpOHOIOT nIecKast
TaOMUIa;KOTIEKIMA«DPOPMBICOXPAHHOCTUUCKOTIAEMBIX>)KUBOTHBIX

pacTeHuid.
OCHOBHLIG OTallbl OBOJIKOIINH JKHNBOTHOT'O MHUpa. OCHOBHLIG

apoMopho3sDKUBOTHEIX. Bennckaa (ayna. KeMOpHICKHI B3pLIB— IIOSBICHHUE
COBPEMEHHBIXTUIIOB. IlepBble XOpJa0BEIE JKUBOTHBIE. JKH3HL B BOJIE. DBOIIOLIMS
mo3BoHOYHBIX. I Iponcxoxkaenrneampuoniin

penTuanit. I [poncx oK IeHHEMIICKOTU TAIOIUXUIITHIL | [pHHIIMIKII0YEBOr0apoMop
($o3a.0cBoeHNEOECTTIO3BOHOYHBIMUM ITO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButme xmsHM  Ha  3emyie @m0 dpaM M IEPHOJAM:  apXei,
IPOTEPO30M,IATIE030M,ME3030 1, KalHO301. O01Iassxapak TepUCTHKAKINMATANT €01
OTHYECKHUX IIPOIIECCOB. TlosiBiienune UPACIIBET XapaKkTEPHBIX

OpPraHM3MOB. YTJIe00pa3oBaHUe: €ro YCIOBUSA W BIMSHHE HA Ta30BBIA COCTaB
aTMocdephl.

MaccoBrIeBEIMAPAHUS—
9KOJIOTHYECKHUEKPUIUCHITPONIOTO. [I[pHUMHBINCISICTBHSI MACCOBBIX BHIMUPAHUH.
CoBpEeMEHHBIN DKOJIOTHYECKHI KpU3HC, eroocooeHHoCcTH. IIpodaeMa coxpaHeHus
Ouopa3HooOpa3us Ha 3eMIIe.

CoBpeMeHHas cucTeMa OPraHU4eCcKOro MHpA. B09)205000500051
Knaccuuranuuopradan3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIINEL OPraHU3MOB.

JlemMoHCTpau

Iloprperel: @. Pemu, JI. Cnammanmanu, JI. Ilactep, M. WM. MeunukoB, A.
H.Onapumn, JIK. XOJIIelH, I. Méniep, C.Munep,
I'. FOpu.

Tabmuisin
cxeMbl: «Cxemaonbsita®.Pemny. «Cxemaonsitall.[lacTepanion3yyeHru0ocaMo3apox

JeHnsHKu3HNY, «CxemaonberTaC.Mumiepa, . FOpuy, « D TanslHeopraHMndeCKOMIBOJI
oIy, «I eoXpoHoJIornuecKasgKanay,

«HavanpHple  3Tambl  OpraHMYECKOM  DBOJIONHMKY», «CxeMa o0pa3oBaHMs
JYKapUOTHYTEMCHUMONOTeHe3a, « CHCTEMAKUBOUIPUPO ABDY, «CTpOEHNEBUPYCAY,
«ApoMopbho3eIpacTeHUI, «PUHIO PUTE?, «O THOKIETOYHBIEBOAOPOCIN,
«MHOTOKJIETOYHBIC BOJIOPOCIINY, «Mxny, «I[TamopOoTHUKNY,
«I"onoceMeHHBIEpacTEHUAY, «OpraHnl IIBETKOBLIX pacTeHUIY, «CxemMa pa3-BUTHS
’KMBOTHOTOMHPa»,«ApoMopdhO3bDKMBOTHEIX». «IIpocreiimney, « KHIeuHonoaI0cT
HBISY,

«IImockueuepsmy, «<dnenncToHoruey, «PeIOb», «3eMHOBOIHBIEY,
«ITpecmpikarontuecsy, <L ITHIB, «K MIeKOTUTAIONINEY, « PAa3BUTHEKM3HUBAPXEHCK




oHdpey,

«Pa3BUTHEKN3HUBIIPOTEPO3ONUCKONIPEY,

«Pa3BUTHEKN3HUBIIAIE030UCKOUDPEY,

«Pa3BUTHEKN3ZHUBME3ZO30UCKOUDPEY,

«Pa3BUTHEKU3HU




UPACTCHUI.
JlabopaTopHbleUNIPAKTHYECKNEPAOOTHI:

Ilpakmuueckas paboma Ne 1. «V3yueHue HCKOMAEMBIX

OCTaTKOB PACTEHHH U )KUBOTHBIX B KOJUICKIIUSIXY.
Oxcxypecua  «OBONIOIUSIOPTAHUYECKOTOMUPA
(B eCTeCTBEHHO-HAYUHBIN UM KpaeBeIUECKUN My3ei).

Ha3eMIIe»

BKaliHO30#cKoM3pen, «CoBpeMEHHAICUCTEMAOPraHHYECKOTOMHUPAY).
O6opynoBanue: repbapuu pacTEHUM PA3IMYHBIX OTJIENIOB;
KOJIJIEKIIMMHACEKOMBIX,  BJIAKHBIE  Openaparbl  JKUBOTHBIX.  PaKOBHHBI
MOJLIIOCKOB KOJIEKIIMUHUTJIOKOKHU X ;CKEJIETHIITO3BOHOYHBIX)KUBOTHBIX ;U yUEJIaITH
ITN3BEPEN; KOJUIEKITUHA OKaMEHEJIOCTEM, MMOJIE3HBIX MCKOIIaeMBIX;
MVIISKUOPraHUYECKUX OCTATKOB OPraHM3MOB.
JIa0opaTOPHLIEHIIPAKTHYECKHEPAOOTDI

1. BupryansHasiadoparopHaspadota«Moae1upoBaHUEONLITOB Mumnnepa—
IOpu 1o wu3ydyeHuro aOHMOreHHOro CHHTE3a OPraHMYECKUXCOEIMHEHUH B
IEPBUYHON aTMochepey.

2. JJaboparopHaspadora«3yuyeHren ONMCAaHNENCKOMAEMBIXOCTATKOB JIPEBHUX

OPraHru3MOBY.
3. [IpakTryeckaspadota«3ydeHNe0COOCHHOCTEHCTPOCHUSIPACTEHUH  Pa3HBIX

OTJCIOBY.

4. ITpakTrueckaspadbora«3ydeHne0co0EHHOCTEHCTPOECHUSAIO3BOHOYHEIX
JKUBOTHBIXY.

IIpoucxoskaeHNeYeJT0BeKa—aHTPONOreHe3

Pa3aenpin3agaunanTpoIoIoru. MeTo 16l aHTPOIIOJIOT M H.

CranoBieHHE MIpEJCTaBICHUN 0 IIPOMCXOKICHUHI JeIoBeKa.
PennurnosneieBo33penns. CoBpeMeHHBIC HAYIHBIE TSOPHHU.

CXx0aCcTBO 4YeJoBeKa CKMBOTHBIMH. CHCTeMaTHUECKOE ITOJIOKESHHE YESIOBEKa.
CBueTeIbCTBA  CXOACTBA  YEIOBEKA  C  JKMBOTHBIMH:  CPaBHHTENILHO-
MOpGhOJIOTHYECKHE, 3MOPHOJIOTHUYECKHUE, (hm3noI0ro-6MOXUMHUYECKHE,
noBegeHYeckre. OTIMINSIYSTOBEKA0 T KUBOTHRIX. I [pSIMOX 03K ICHUEHKOMIIIEKC
CBS3aHHBLIX CHUM IPU3HAKOB. Pa3BHUTHE TOJOBHOI'O MO3Ta M BTOPOMCHUTHAJBbHOM
CHCTEMBI.

JBrxyiuecuabl((hakTopel JaHTPOIIOreHe3a: 0MOIOTHYECKHUE, COLIHATIBHEIE.
Co0THOIIEHHEONOJOrNYECKUXUCOITHANLHBIX(DAKTOPOBBAHTPOIOT €HESE.

OcHOBHBIE CTagun aHTPOIIOreHE3a. Pannue 4eJIOBEKOOOPA3HBIE
00€e3bIHBI(IIPOKOHCYJIBI )UPAHHUETOHI M IbI—
OO0IIHENPEAKNYETOBEKOOOPA3HEIX00E3bIHN  TIOAEH.  ABCTpPAaJONMTEKH  —
JBYHOTHEOPEIKH JOACH. YenoBek
YMEJBINA,IIEPBBIEN3TOTOBICHUIOPYAUUTP YaA. HeTOBEKIPIMOXO ISIITUHUIIEPBEINB
BIXOUTIOIEH3anpeaenbl AGpuk. YeaoBekreineap0epreKuii—oOIMAIpe 10K




HEaHIePTAIBCKOTO YyeJIoBeKau YyeJIoBeKa Pa3yMHOTO.
YenoBekHEAHIEPTATECKUMKAK ~ BWJI  JIFOJIEH  XOJIOAHOTO KIMMaTa. YemoBek
pa3syMHBIM COBPEMEHHOI'O THIIA,JIEHHCOBCKHUM YEI0BEK, OCBOCHHE KOHTHHEHTOB
3a npeaenamu Adpukn.llameoreHeTrKa U majaeoreHOMUKa.

OBOJIIOLHS COBPEMEHHOTO 4eJIOBEKa. EcTecTBEeHHEIN oTO0D B
OONYISIIMSIXUCIOBEKA. MyTanrnoHHBIN OpoIece u MOJIUMOP(U3M.
IHonyngairoHHele  BOJHBLAPEHG TeHOB, MUrpamms H <«OG(EKT OCHOBATEII»
BIIONVJISIIMSIX COBPEMEHHOTOYETOBEKA.

YenoBeueckne packl. ITonsaTue 0 pace. bompmme pACHI:
eBponeoniHasg(eBpa3suickas), aBCTPAIO-HETPOUIHAS (pKBaTOpHANLHAA),
MOHTOJIOMAHAsA(a3uaTCKO-aMepUKaHcKasa). BpeMsa U myTH paccelieHus 4eloBeKa
nmo miaHere.EAMHCTBO  dejoBedeckux pac. HaydHasd HECOCTOSATEIbHOCTH
pacusma.llpucnocoOJeHHOCTh YEIOBEKAa K PAa3HBIM YCIOBHSAM OKPYKAIOIIEH
cpennl. Bnugnuereorpaduueckoucpeabn JIperhareHoBHaMOP(OJIOTrHION
(DM3HOJIOTHIO YEJIOBEKA.

MeXaUCHUITIMHAPHEIE METOBI B (bu3nIecKomn (OMOJOTUYECKOM)
AHTPOMOJIOTHU.  OBOJIIOIMOHHAS  aHTPOHOJIOTHS W MAJCOaHTPOIIOJIOTHS
YEIOBCUYSCKUX  MONYIANWM.  bHoconuanpHBIE  HMCCICAOBAHUS  IPUPOJIEI
yejoBeka. McciaegoBanue  KOJBOJIOLMU  OMOJIOTMYECKOTO0 M COLMAILHOIO B
YeIOBEKE.

[JleMoHCcTpanuu

IopTpetsr:Y. JlapBun,JI. JIuku, .. Porunckuii, M.M.I epacrumoB.

TabaunbincxeMsl: « MeTo ABIaHTPOIIOIOT UMY, «] 0JIOBHOMMO3I 4Y€JIOBEKAY,

«YenoBekooOpa3HbIe00e3bIHbI, «CKENETYETOBEKANCKEIETITUMIAH3EY,
«PynuMeHThI HaTaBU3MBD, «JIBmxymme CHJIBI AHTPONOT'CHE3aY,

«OBOIIOIIMOHHOEAPEBOYCTOBEKAY, K ABCTPATIOIMUTEKY, «HeIOBEKYMEIIBIN,
«YelnoBek MOpsAMOXOIIIUNY, «JIeHHMCOBCKHMM uyelloBek» «HeanaepTaablbly,
«KpoMaHbpOHIEI), «IIpeku  dYesloBeKay, «ITambl  3BOJIOINM  YeIOBEKA,
«PacbIdelioBeKay.

O6ODV)IOB3HI/ICZ MYITSAKH OKaMEHEIIOCTEM, opeaAMCTOB
MaTeDHaHBHOﬁKVHLTVDLIHDCZ[KOB‘-ICJ'IOBCKa;DCHDOI[VKHI/II/I(d)OTOF Dad)I/II/I)KaDTI/IHC
MI/Id)OJ'IOl"I/I‘-IeCKI/IMI/I nOUOICHCKUMH CIOXKCTaMH OPOUCXOKACHUSA

IIC.J'IOBeKa.;d)OTOl“II)a.d)I/II/I HaXO0JO0K HCKOIIACMbIX OCTATKOB YCJIOBCKA; CKEJICT
YECJIO0BCKA.MOACTBLYCPCITAaYCIIOBEKAaNYCPCMAaTUMITIAH3C MO ACJIbKHCTHYCITIOBCKaAn K1
CTHu




IIHMITAH3€;MOJICIMTOPCAIIPEIKOBYEIIOBEKA.
JIa0opaATOPHLIEHIPAKTHYECKHEPAOOTDI
1. laGopaTopuas paboTa «M3yueHne ocoOeHHOCTEH
CTPOECHUSICKEIETA YEJTOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM).
2. IIpaxtnueckas paboTa
«M3yueHNEIKOIOTUIECKNXaIanTaIInTUeIIOBEKAY.

Tema3.OpranusMbInOKpY:KaK0IIascpena

Oprann3MbInOKpYyKa0OLIasicpena

DKOJIOTHSI KaK HayKa. 3aJayd U pa3Jeibl dKOJOTUH. MeToapbl
AKOJIOTUYECKUX HCCIIEIOBAHUNA. DKOJOTHYECKOE MHPOBO33PECHHE
COBPEMEHHOTO YeJIOBEKA.

Cpensl oOuTaHUs OpraHU3MOB: BOJHAs, HA3EMHO-BO3IYIITHAS,
MMOYBEHHAs, BHYTPHOPraHU3MEHHAs!.

Okonoruueckue Qaxtopel. Kiaccudukanus 53KOIOTHYECKHX
(akTOpoB: aOMOTHUYECKHE, OHOTHYECKHE ¢ aHTPOIIOTCHHBIE.
JleiicTBHE SKOJOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

Abunotuueckue (GakTOpbl: CBET, TeMIepaTypa, BJIAKHOCTD.
®oronepuoausm. llpucrnocobiieHuss OpraHu3MoB K JCHCTBHIO
abuoTtuyeckux GpakTopoB. bruosoruyeckue puTMBI.

buotnueckue dakropsl. Buasl OMOTHYECKUX B3aMMOICHCTBHIA:
KOHKYPEHLIUS, XHUIIHUYECTBO, CHUMOMO3 U ero  (OpMBI.
[TapazuTusm, KOOTIepalus, MYTyallu3M, KOMMEHCaJIU3M
(KBapTHpPaHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEHTPAIU3M.
3HaueHne OMOTHUYECKHX B3aMMOJICHCTBUN MMl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTePUCTUKU mnomynauuu. OCHOBHbIE
MOKA3aTEIUIONYJIALNHI : YUCIEHHOCTb,NIOTHOCTb,POK1aEMOCTD,

CMEPTHOCTb, IPUPOCT, MHUrpauusd. JIMHaMHMKa YHCIEHHOCTH
MOMYJISILIVY U €€ PEryIsiysl.
JdeMoHcTpanum:

Iopmpemor:A.T'ym6onbar,K.®.Pynbe,D.I ekkens.
Tabnruyviucxemor:xapra«lIpupoasie3onsI3eMin», «Cpeasl

JKoJ0rus — HaYKa 0 B3aMMOOTHOILEHUAX
H HAJOPraHNM3MEHHBIX CHCTEM C OKPV/KAIOIIeH cpenon

3apokaeHuENPa3BUTHEIKOTOTHUBTPYAaxA.I'ymOoasaTa. K
.D.Pynre,H.A.CeBeprioBa, D. I'ekkens, A. Tencou, B. H.Cykauésa. Pa3gensl u
3a1a4MOK0JI0THH. CBS3b DKOJIOTHH C APYTHUMH HAYKAMH.

MeTton1 SKOJIOTHH. TToneBnIe HAOIIOACHUS. OKcHepuMEHTEI B
DKOJOTHM:IPUPOAHEIE W jabopaTopHble. MOJIEIUpPOBAaHKHE  BOYKOJIOTHH.
MOHUTOPHUHIOKPYKAIOIIEH Cpebl: JIOKAJIbHEIN, PErHOHAILHBIN U IT100aIbHBIH.

3HaueHHe 9KOJIOTHYSCKUX 3HAHHI JUTSE JeJIoBeKa.
OKOJOTHIECKOSMHPOBO33PEHNE KaK OCHOBA CBS3€H UYEIOBEUSCTBA CIPUPOIOH.
DopMHUPOBAHUEIKOIOTHYECKOH KYIBTYPhl M DKOJIOTMYECKOH TI'PaMOTHOCTH
HACEICHHUSL.

JlemMoHCTpau

IMoprpeTer: A.I'ym00abaT1,K. @.Pynre.H. A.CeBepiios,d.I'ekkenp,A. Tenciu,
B. H. Cykaués.

TabaunbincxeMsl: «Pa3aeabIdKoI0T U, «MeT0 IBIDKOIOTHIY, «CXeMaMOHUTOPU
HIra OKpYKaIOLIEH Cpeibly.

JIa0opaTOPHBIEMIPAKTHYECKHEPAOOTHI
JlaboparopHaspadora«l3ydeHHEMETO J0BIKOIOT HNUSCKUXUCCASTOBAHMIIN.
Opranu3MbICpPeIA00OHTAHNS

ODKOJIOTHYECKHE (hakTophI HM3aKOHOMEPHOCTH HX JEeHCTBUA.
KnaccnbUKalMIdKOI0rnuecKnX  (aKTOpPOB:  a0MOTHYECKHE, OMOTHYECKHE,
aHTponoreHHsie.O0IIMe 3aKOHOMEPHOCTH IEMCTBHS SKOJOTHYECKUX (PAKTOPOB.
IIpasunomuaumyMma(K. Inpenrens,t0.JInoux). TorepaHTHOCTE. DBpHOMOHTHBIEN
CTEHOOMOHTHBIE OPraHU3MBL

Aobnornueckuedakropsel. CBeTKaKdKoIOrnueckuiipakrop.JeiicTere

OpraHm3smMoB




oOutanus opranmmoBy, «Dotoneprogusmy», «llomymsum,
«3aKOHOMEPHOCTUPOCTAYNCICHHO CTUTIONY IS TUMHH( Y30 pUH -
Tyenskny, «[lumesbie nenm».

JlabopaTopHbleMNIPAKTHYeCKHePadoThI:

Jlabopamopuass ~ paboma  Ne 3.  «Mopdosorndeckue
O0COOEHHOCTH PAaCTEHUI U3 pa3HbIX MECT OOUTAHUSD.

JlabopamopnaspabomaNe4. «BnusHrecBETaHAPOCTHUPA3ZBUTHE
YEpEHKOB KOJIeycay.

IpakmuuecxasapabomaNe2. «[10ACHETIIIIOTHOCTUIIOMYIISIITHI
Pa3HBIX BUJOB PACTCHUI».

DKOJIOTUYECKHE
CursajpHasg  poJb

pa3sHBIX VYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHu3MEL
IPYOIIBIPACTCHUH IMKWBOTHBIX I10 OTHOIISHUIO K CBETY.
cBera. DoTONePHOIU3M.

Temneparypa Kak  3KOJOrmuecknmii  dakrop. JIEHCTBHE  TEMIIEPATYPHI
Haoprauu3Mbl. ]l JoHKHIOTEpMHBIEUTOMONOTEPMHBIEOPTaHU3MEL. DBPUTEPMHBIEN
CTEHOTEPMHBIE OPraHU3MBL.

Braxknoctekakskosorndeckuiiakrop.lIpucnocobieHusspacTeHUMKIO Jaepska
HuroBogHorooananca. KnaccuukanusapacTe HUAIIOOTHOIIEHUIOK BOJEC.
IIpucnoco6ienns >KUBOTHBIX K MI3MEHEHHUIO BOJIHOT'O PEKUMA.

Cpensl oOuTaHus OpraHN3MOB: BOJIHAS, Ha3eMHO-BO3IVIITHAS,
IMOYBEHHASA,[JIYOMHHAS  MOAIMOYBEHHAS,  BHYTpHOpPraHu3dMeHHas.  Pusmko-
XHUMHAYECKHEOCOOEHHOCTUCPENOONTAHNSIOPraHn3MOB. [ Iprcnoco0aeHUIOpranu3m
OBK JKM3HH B Pa3HBEIX CpeJiax.

buosiornueckneput™Mel. BHenHuen
BHYTPEHHHEPUTMBEIL. CYTOYHBIEUTO AMYHBIEPUTMEL I IpHCcIIoco0aeHHOCTEOPraHU3M
OBKCE30HHBIMM3MEHCHUSIMYCIOBUM KU3HH.

KuzuennsledhOPMBIOPIraHU3MOB. [ToHATHEOKN3HEHHOH dbopme.
JKusHeHnpleopMBl  pDACTEHUI:  AEpeBbs,  KYCTAPHUKHU, KYCTAPHUYKHU,
MHOTOJIETHHE TPAaBbLONHONETHUE TpaBbl. JKusHeHHble (GOPMBI  KUBOTHBIX:

TUAPOOUOHTHI, T'€OOMOHTBLadPOOHOHTEI.  OCOOEHHOCTH CTpOEHUs U 00pasa
KHU3HU.

BuoTnueckue (baKTOopBhL. Bupt OMOTHYECKHUX B3aMMOICHCTBUIA:
KOHKYPEHIIUS, XUITHAYCCTBO, CUMONO03 rero ¢opmel. [lapa3utusm, Koomepanus,
MYTYaIu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHMYECTBO).
Herpoduueckue B3ammMoselicTBus (Tonmueckue, Qopuyeckue, Qabpuyeckue).
3HaueHNEOUOTUYECKUX B3aMMOJICHCTBUI JJis CYIIECTBOBAHUS OPraHU3MOB B

CDCZ(CO6I/IT3HI/I$I. IIpyHIIMO KOHKYPEHTHOI'O UCKIIOYEHHUS.

JleMoHCTpaLUn
Tabauupl  HMcXeMbl:  «OKoJorudeckue  (hakTopbly, «CBETOBOW  CHEKTDY,
«OKOJIOTUYECKHE  TPYOIBEl  JKHBOTHBIX  II0  OTHOIICHHID K  CBETY»,
«TenaoKpOBHBICKUBOTHBIEY, «XO0JIOTHOKPOBHEIE JKUBOTHBIEY,
«PU3NOJIOTHYECKHE

aI(aHTaHI/II/I)KI/IBOTHLIX»,«CDCZ[LIOGI/ITaHI/IHODF aHU3MOBY,«bHOIOTHIECKUEPUTMBD

1

(()KI/I3HGHHLIed)ODMBID&CTGHHﬁ)),(()KI/BHGHHBIGd)ODMBI)KI/IBOTHBIX»,




«IDKOCUCTEMAIIIMPOKOJIMCTBEHHOT0JIECAY ,«DKOCUCTEMAXBONHOT0JIECAY,




«Henunuranusay,«Xumaunuyectoy., «llapazutusm», «K KOHKYpEeHIIU,
«Cumbnosy,«KomMmeHcaaImzmy.
0O00pynoBaHue:repbapuupacTEHUN KUBOTHBIX, IIPUCIOCOOICHHBIXKBIUSIHUIO

Pa3IMYHbIX OKOJIOTHYCCKHUX d)aKTODOB; FCD621DI/H/I
CBeTOJ'IIO6I/IBI>IX,TGHCJ’IIO6I/IBBIXI/ITCH€BI)IHOCJ'II/IBI:IXDaCTeHI/Iﬁ;CBGTOJ’IIO6I/IBI>IG,TCHG
JIFOOMBBIC HNTCHECBBIHO CJ'II/IBI)IGKOMHaTHI)IG'paCTeHI/Ifl;F€p6apI/II/II/IKOJ'IJ'ICKH nn

TEIIOIIOOUBBIX,3MMOCTOMKHX, MOPO30YCTONYMBLIXPACTEHHH ;4 yIETAITUIIN3BEPE
H; repbapu pacTEHMi, OTHOCSAIIMXCA KrurpoduraM, KcepoduTamM,Me30(DUTaM;
KOMHATHBIE PACTEHMS JAHHBIX TPYIOIL, KOJISKIMU KUBOTHBIX,00HUTAIOIINX
Bpa3HbIX cpeaax; repOapuy HMKOJUIEKIIUH PACTEHHUH MKMBOTHBIX,00JIadAIOIINX
4yepTaMy _ PUCHOCOOJEHHOCTH  KCE-30HHBIM  M3MEHEHUSIM  YCIOBHIKH3HU;
repOoapMu MKOJUIEKIIMU PACTEHMH MKMBOTHBIX PAa3JIMYHBIX KHU3HEHHBIX(DOPM;
KOJIJIEKIIUU JKUBOTHBIX, YYaCTBYIOIINX BPa3aNYHBIX
OMOTUYCCKUXB3aNMOIEHUCTBHIX.

JIadopaTOpHLIEMIPAKTHYECKHEPAOOThI

1. JlabopaTopHaspaboTa«BrIIBICHUETPHUCTIOCOOICHUHOPTaHU3MOBK _ BIUSHUIO
CBETaY.

2. JIabopatopHaspadoTa«BEIIBICHUEIPHUCIOCOOTIEHUHOPraHU3MOBK  BIMSTHUIO
TEMIEPATYPBI».
3. JlJabopaTopHasgpaboTa«AHATOMHYECKHEOCOOEHHOCTUPACTEHUINN3 Pa3HbIX MECT
OOUTaAHUSY.
JKOJIOrHSIBUIOBY NONYJISA M

DKOJIOTHYECKHEXAPAKTEPUCTUKUITONYAAUU. [ IOy AU IKaKOHOJOT NYECKAICU
cremMa.  Pojib  HEOJHOPOIHOCTH  Cpeabl,  (pu3Hyeckux  OapbepoB U
0CO0EHHOCTEHONOJIOTMH BUAOB B(OOPMUPOBAHUN MPOCTPAHCTBEHHON CTPYKTYPHI
nonyaarui. OCHOBHBIENOKA3aTEIMITIO N YIS LMK : YHCIEHHOCTD, INIOTHOCTh,BO3PACTH

aduIoJaoBasa CTPYKTYpa, POKAAEMOCTD, OpHUPOCT, TEMII pocTa,
CMCPTHOCTb,MUTPAITH.
OKoJIornIecKast CTPYKTYpa TOITYJIAIINHA. OrneHka YHUCJICHHOCTH

nonynsanuu. JInHaMuKa MOOVISUUA M e€ peryisaius. bHOTHUYeCKHM HOTeHIMAN
nonyisnuu.MoaeaupoBaHue JUHAMMWKHU HNOMYJIATTHH. Kpusnie pocCTa
YUCICHHOCTUIIONYIAIMU. KpuBble BBDKHMBAaHUA. Peryiudiust  4YHCISHHOCTH

HOIYJISIWAN:
POJIL(PAKTOPOB,3aBUCIIIINXUHE3A-BUCAIITUXOTILIOTHOCTH. DKOJIOTMUECKHAE




crpaTerunBuA0B(r-uK-cTparerun).

ITonsgrue 00 DKOJIOTHYECKON HUIIIC BUJIA.
MmuoromepaasMoaens dkojgormdeckor Humm Jk.M.XaTumHCOHA.
sKkoJiorndeckoHumm. [loTeHnuanbHas U peaTn30BaHHas HHIIIH.

Buag  kak  cucreMa  monyadanui.  Apeadbl  BHIOB.
JKU3HEHHBIECTPATETMU. DKOJIOTHYECKUE DKBUBAJICHTEI.

3aKOHOMEPHOCTHU NMOBEAEHHUS U MUTPALIUN JKUBOTHBIX. BHOJOTrMYeCKNE MHBA3UHA
9Y)KEPOIHBIX BUIOB.

JleMoHCTpAIIMH

IToptper: /xx. M. XaTunHCOH.

TabauLBINCXEMBL: « DKOJIOTHYECKUEXAPAKTEPUCTUKHA IO YIS LI,
«IIpocTpancTBeHHAS CTPYKTYpa HOMNYJISITAN, «Bo3pacTHbIe
MUPAMUIBIIOYISIIANY, «CKOpOCTh  3aceliecHHs  MOBEPXHOCTH  3eMJIH
a3JIMIHBIMAOPraHm3MaMmy,  «Mojenab  DKOJIOTMYECKOM  HHUIIHA k. W
XaTduHCOHAY.

OO6opynoBanue: repOapUUPACTCHUHN ;KOJIICKITUHKUBOTHBIX.

JIadopaTOpHLIEMIPAKTHYECKHEPAOOThI
JlaboparopHasgpadora«lIpucnoco0eHusICEMIHPACTEHUIMK
pacCeIICHUION.

Mecrooburaue.
Pa3smepsl

Bunel u ux

Tema4.Coo011ecTBANIKOJIOIrHYECKHE CHCTEMBI

Co0011ecTBANIKOJIOrHYEeCKHECHCTEMBI

CooOmectBO  opraHusmMoB —  OuomneHo3.  CTpyKTypbl
OunoleHo3a: BHIOBasI, POCTPAHCTBEHHAS, Tpoduueckas
(rmumeBast). Buapi-nomuaanTtel. CBsI3u B OHOIICHO3E.

DKoJlorH4eckrue  cucreMbl  (3kocuctemsbl). [lonstune 00

sKocucTeMe M OuoreoneHo3e. DyHKIHMOHAIBHBIE KOMIIOHEHTBI
9KOCUCTEMBI: IIPOYLIEHTBHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopoT BemecTs M MNOTOK D3HEPTMH B  DKOCHCTEME.
Tpoduueckue(nuiessie)ypoBHUIKOCHCTEMBL. I IHIeBbIeIIE NN
ceTu. OCHOBHBIETIOKA3aTEIMIKOCUCTEMBI: OMOMacca, TPOTYKIIHSL.
OKOJIOTUYECKHE  NUpaMUAbl:  NPOAYKLHH,  YHUCIEHHOCTH,
6romacchl. CBOHCTBa’KOCUCTEM:yCTOMUUBOCTh,CAMOPETYIISALIHS,
passurue. Cykueccus.

IKO0JOrHICO00IEeCTB. JK0JOrHYeCKHECHCTEMbI

Coob1iecTBa  opraHm3MoB.  buonenos u
MEXIYOPraHu3MaMU B OHMOIIEHO3E.

OkocucreMa Kak oTkpbeITasg cucteMa (A. JIx. Tencan). PyHKIMOHATLHBIEOIOKH
OpPraHM3MOB BOKOCHCTEME: MPOIYLIEHTEI, KOHCYMEHTEI,
penyienTel. Tpoduyeckue ypoBHU. Tpoduueckne 1end U ceTu. AOHMOTHYECKHUE
OmoKkMPKOCHCTEM. [IOoYBBEI M MBI BIKOCHCTEMaX. KpyroBopoT BEIIECTB U
IMOTOKAHEPTHU B SKOCHCTEME.

€ro CTPYKTYpaA. Cas3u

OcHOBHBIE TIOKa3aTCJIn OKOCHUCTCMBI. buomacca u OPOAYKIIHA.
OKOJIOTHYECCKUETTUPAMUJIBL YUUCE, OMOMAacChl U OHCPIHH.

Hunamura IKocucmem. Kamacmpod)uqecmte nepecmpouKu.
Drykmyayuu. HaHDaBHCHHBIGSaKOHOMeDHLIeCMCHLICOO6U_ICCTB —
cyKiieccuu.l lepBUYHBIEN BTOPHUYHbBIS CYKIIECCHUH )48 ux

[IPUYUHBL AHTPOIIOT€HHBIEBO3AEUCTBUSIHAC VKIIECCUN.
KimmmakcHoecoo01iecTBo.




[IpupoaubiesKocucTeMbL. DKOCUCTEMBIO3EPUPEK.
DKOCHCTEMaXBOHHOTOMIIMIIMPOKOIMCTBEHHOT0JIeCa.

AHTpPOTIOTCHHBIC HKOCHUCTEMBI. ATPOIKOCUCTEMBI.
Ypbo3kocucTeMbl. bruosiornueckoe U XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszuexkak(pakTopyCTOHYNBOCTUIKOCUCTEM.
CoxpaHeHneOnoI0TnIecKOropasHooOpazusHa3eme.

VYuenue B.M. Bepuanckoro o Ouocdepe. I'panuisl, coctaB u
cTpykrypa Ouocheprl. JKuBoe BemectBo M ero (yHKIUH.
OcobGenHoctn  Ouochepsl  Kak  TJI00aTbHONM  DKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl  BemecTB ©  OMOTEOXMMHYECKHE  ITUKIIBI
aneMeHTOB  (yriepoda, a3oTa). 30HAIBHOCTH  Ouochepsl.
OcHOBHBIE OMOMBI CYIITH.

UYenoseuecTBoBOMOC(hHepe3emin. AHTPOTIOTCHHBICU3MEHEHUST B
ounocdepe. ['MobanbHBIE IKOTOTHYECKUE TPOOTIEMBI.

CocymiectBoBaHre MNpUpoAbl W 4enoBeuecTBa. CoXpaHEHUE
Oropa3zHO00pa3us Kak OCHOBa ycToMuMBOCTH Onochepsl. OcHOBa
paloOHaJIbHOTO YIpaBICHUS] TMPUPOJHBIMU pPECypcaMu U HX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXPaHa MPUPOIbI.

Jdemoncrpanuu:

Topmpemuor:A.Jlx. Tencin, B.H.Cykaués,B..Bepuanckuii.

Tabnuyvr u cxemor: «llumesbie Henm», «BHOLIEHO3: cOCTaB U
cTpykTypan, «lIpuponnsiecoobiiectBay, «Llenunuranus»,
«Qxosornueckasnupamuia, «buochepanuenoBexy,
«DKOCHUCTEMALTPOKOIUCTBEHHOTOJIECa», « IKOCHCTEMAXBOMHHOTO
neca», «buoreHo3 BomoéMan, «ArporeHo3», «[IpumepHbie
aHTPOTIOTEHHBIE BO3ACUCTBHUSI Ha TMpUPOY», «BaxHeimue
WCTOYHUKHU 3arpsi3HEHUS BO3/AyXa U TPYHTOBBIX Boay», «[louBa —
BaYKHEHIIasi cocTapisitoas ouocdepol», «DakTopsl Aerpajaluu
nouBy, «llapHukoBeiii 3PdexT», «DaKkTOpbl PaAMOAKTUBHOTO
3arpsa3HeHus0nochepr»,«O0mascTpykTypaduocheps»,
«PacmpoctpanenunexusHuBOUOCHEper, «O30HOBBIHIKPAH

buopasnooOpasue HIIOJIHOTA
YCTOMYMBOCTHCOOOIICCTB.

IIpupo JHBICIKOCUCTEMBL. IKOCUCEMbLO3EPUPEK. DIKOCUCHEMbIMOD U
oKeanos. Ixocucmembl MYHOD, 1eC08, cmeneil, Nyc-mblhb.

AHTpONIOreHHbIe SKOCUCTEMEL. ArposkocucteMa. ArporneHos. PasnnuusaMexny
AHTPOIOTEHHBIMH U IIPUPOAHBIMUA DKOCHUCTEMAMH.

YpO0IKOCHCTEMBEI. OcHOBHBIE KOMITIOHEHTBI ypPOOIKOCUCTEM.
T'opoackasdaopandayna. CunanTponu3anusaropoackordaynsl. buosornaeckoen
XO3SMCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTUGOPMHUPOBAHUIOCHOBHBIXB3aUMOIEHCTBUHOPraHU3MOBBIKOC
ncTeMax.Pobkackaono2o3pdexmausudos--30uduxamopos(kioyesbixeiuoos)e
dynrkyuonuposanuusxocucmem. I 1epeHOCIHEPIUMUBEIISCTB  MEXKAY CMEKHBIMHU
JKOCHCTEMaMH. Y CTOMYNBOCTHh OPraHU3MOB,IIOIYISIINHA B SKOCHUCTEM B YCIIOBHUIX
€CTECTBEHHBIX M aHTPOIOT€HHBIXBO3ACHCTBHM.

Mexarnusmbl 6030elicmeus 3a2pA3HeHUN PA3HbIX MUN0E HACYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONVIAAYUOHHOM U IKOCUCTNEMHOMYPOBHSX, OCHOBbI

IKOJIO2UYECKO20  HOPMUPOSAHUSL AHMPONO2EHHO20

KpyroBopora BCIICCTB— OCHOBA

6o30eticmeus. MeToH0JIOrHsl MOHMTOPHHIA €CTECTBEHHBIX HMAHTPOIOIr€HHBIX
DKOCHUCTEM.

JlemMoHCTpau

IHoptpet:A.JIx. Tenciu.

Tabauisl u CXEMBI: «CtpykTypa OHOILIEHO3aY,
«IKOCHCTEMAIIMPOKOJUCTBEHHOTO  Jiecay, «IJKOCHUCTEMa XBOMHOTO Jiecay,
«PYHKIMOHAIBHBIEPYIILIOPraHU3MOBBIKOCHCTEMEN, K KDYTOBOPOTBEIIECTBBIK
OCHCTEMEY
«llenu muTaHug (macTOMIIHASA, JETPUTHAN)Y», «IKOJOTHUYECKAd TUPAMUIAYNCEN,
«DKOJIOrnYecKas MUpaMuaa OHOMACCEL), «DKOJIOTHYECKass MUPaMHUIADHEPTHNY,
«O0pazoBannedonoray, «IlepBuuHas cykiieccus», «BoccTaHoBIEHUEIECA TTOCIIE
mokapay, «IKOCHCTEMA 03epay, «ATponeHo3», «KpyroBopoTBEIISCTB M ITOTOK
DHEPI'HU B arpoleHo3ey, «IIpuMepnl ypOO-3KOCHCTEMY.

O06opynoBaHue: repoapuUPaCTEHNH ;KOIEKITNMHACEKOMBIX ;U YUETANTHIIN3BEPE
H; repbapuy KYIBTYPHBIX M JHUKOPACTYIIUX PACTEHMI; aKBapUyM KaKMOIEIb
OKOCHCTEMBI.




ouocdeps», «Kpyrosopot yriaepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOCY.
Obopyoosanue:MOIeNb-amIIMKanusa« T MOTNIHBIEONOICHO3bI;
repOapuii«PacTuTeTbHBIECOOOIIECTBAY ; KOJUICKITUT
«buoneHo3», «Bpeautenn BaXKHEUIIMX CEIbCKOXO3SMCTBEHHBIX
KYJIbTYyp»; TepOapuu M KOJUIEKIMH PACTEHUH M IKUBOTHBIX,
MpUHAUIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOTO
Buna, Kpacnas xnura P®, n3zo0paxeHuss oxpaHseMbIX BHJIOB
pacTeHUH U KUBOTHBIX.

JIabopaTOpHBLICHIIPAKTHYECKHEPADOTHI

1. IIpakTuueckaspadora«lI3yueHHEH onMcaHuEeyPOOIKOCUCTEMBI.

2JladopaTopunas pabora «/M3ydeHue pa3HoOOpazus
MEJIKHUXITOYBEHHBIX YIEHUCTOHOTUX B PA3HBIX DKOCUCTEMAX).

3OKCcKypcusa «IKCKYypcHs B THINWYHBEIA OHoreouneHos (B
IyOpaBy,0epe3HsK, eJIbHHUK, HAa CYXOJIO0JLHBIM MM HOWMEHHBIN JIYT, 03€PO0,

00J10TO)».

4. DKckypeust
«DKCKYPCUABATPOIKOCUCTEMY( HAIOJIECMIINBTEINIMYHOEX03AIHCTBO )».

Bbuocdepa—rio0anbHasidKocucreMa

buocdepa— oOmennanerapHad o00ojgouyka 3eMJIM, TJie  CYIIECTBYET
WIKNCYIIECTBOBAIAXKU3HE. Pa3sBuTHENIpEAcTaBIeHNIIOONOCchepeBTpyaax).3rocca.
VYuenue B. WM. Bepnaackoro o Owo-chepe. OO6nactm  Ouochepbl U eé
cocraB.KuBoe BelecTBo 0MochepsI U €ro KIIHH.

3aKOHOMEPHOCTH _ CYIIECTBOBaHUA Ouocdeprl. OcobenHocTy  O0HoCcheEpHI
KaKIJI0OaJIbHOM DKOCHUCTEMEL. JIuHaMuyeckoe paBHOBECHE B
ouochepe. KpyroBopoThl BEIIECTB M OMOTCOXMMHMYECKHE ITHMKIBI (YIIepoja,
a30Ta). PUTMHUYHOCTD SBJIIEHUH B Ouocdepe.

30HAJIBLHOCTD ouocdepsnl.ITonsTrneoorome. OCHOBHEICOMOMBICYIIIH:
TYHJPA,XBOMHBIE JIeca, CMENIAHHBIE MW IIMPOKOJUCTBEHHEBIEC JI€Ca, CTEMM,
CaBaHHBI, ITYCTHIHU, TPOIIMYECKHENIECA, BLICOKOrOPha. KITMMAT, paCTUTENbHBIAN
JKMBOTHBIH MHpP OMOMOB CVIIIH.

CrpykTypan( YHKIHSKUBBIXCUCTEM,OIIEHKANXPECYPCHOTONOTEHIIHMATIAN
ouochepHbIX QYHKIUHN.

JleMoHCTpaMu

IMoptpetnl:B.1. Bepnaackuii,D.310cc.

Tabauneiu cxeMsl:«I eochepbr3emuny,«KpyroBopoTa3zoTaBIpUpOIeY,
«KpyroBopoTyraepoaaBapupoie».,« KpyroBopoTKUCIOpOIaBIPUPOIEY,

«Kpyrosopor BOJIBI BIPUPOIEN, «OCHOBHBIE OHMOMBI CYIIINY,
«KinnMmarnyeckuenosica 3emuny, «TyHapa», «Taliray, «CMelNIaHHBIA JIECY,
«llIupoxomcTBeHHBIMAECY, «Crenby, «CaBaHHay, «IlycTeiHgY», «TponudecKuit
JEC».
O06opynoBaHue: repoapuUpPaCcTEHUHPA3HEIXOMOMOB KOJUIEKITUMKHBOTHBIX.
Yem0BeKHOKPY:KaKOIIASICpeaa

DKOJIOTHYECKHEKPU3UCHLINUXIIPUYNHBL Bo31eiicTBHEUEIOBEKAHA




ouocdepy. 3arps3Henue BO3JIYIITHOM CpeJbL. OxpaHna BO3JIyXa.
3arpsisHeHueBoaHOM cpenpl. OxpaHa BOIHBIX pecypcoB. PaspyilleHue MOYBEL
OxpaHano4BeHHBIX pecypcoB. M3MeHeHne KIMMaTa.

AHTpONIOreHHoe  BO3AEWCTBHE HAa PACTUTCIABHBIA M KMBOTHBIA  MHD.
OxpaHapacTUTEILHOTO FKHUBOTHOTO MHpa. OCHOBHBIE MNPHWHIIAILI OXPaHbI
npupoabl. Kpacuple kHUrH.  Oco00 oxXpaHseMble TPUPOAHBIE TEPPUTOPHUU
(OOIIT).borannyeckue cajibl U 300-JOTHYECKHUE MMAPKH.

OCHOBHBIEIPUHIIANBIYCTONYNBOTOPa3BUTHIYEIOBEUECTBAN
Opupoabl. PallMoOHaTLHOE  IIPHUPOJIONOJIL30BAHHE M COXpaHEHHUE
OHOJIOTHYECKOTO
pa3Hoo0Opazug3emim. OOIMe3aKOHOMEPHOCTUTIIO 0aTLHBIXOKOIOTMYSCKUXKPH3HC
0B. OCOOEHHOCTHCOBPEMEHHOI'O KPM3HUCAN €TI0 BEPOSTHRIENOCHeACTBY. PazsuTue

METOJIOB  MOHHWTOPHHIA  Pa3BUTHS  OHACHBIX
TEXHOI€HHBIXITPOIIECCOB. Cucmemnble ucciedo8anus

nepexooa _Kpecypco-coepezarouieli U KOHKYPEHMOCNOCOOHOU

9Hepeemuxe. Bbuo-noruueckoe pazHooOpaszue
nbuopecypchl. HayuonanvHobleunhopmayuonHblecucmembl, 00ecneyusarouuedoc
MYN_KUHGOPpMAUUY N0 COCMOAHUIO OMOENbHbIXEUOOBUIKOCUCTIEM.
OcHosvlokopeabunumayuyy  3KOCUCMEeMUCnocoo08 60opbbbL C
OUONOEPEHCOCHUAMU.

Pexoncmpyxuyusamopckuxunazemnblx 3K0CUCmeM.

JleMoHCcTpanuu

TabaunbIcXeMbl: «3arps3HeHNEaTMOChEPRIY, «3arpA3HEHUETUAPOCHEPLDY,
«3arpsg3HeHde  mouBbly, «llapHuKOBBIH  ddderT», «Ocob0

OXpaHIEeMbICIIPUPOAHEBIE TEPPUTOPHNY, «Moenn

YIIPaBIISIEMOI'0 MUDAY.
Oo6opynoBanue: poTorpabuHOXpaHIEMBIXPACTEHUHMKUBOTHEIXKpacCHOHKHUTH
P®, KpacHO¥ KHHT'H perruoHa.

*TemaTu4eckoenianHuposanueydeoHoronpeamera«buosorus»10kaace

Ba3osbliitypoBenn(1 yac)

| Yrayo6aennbliiypoBenn(1+2uaca)




Koi-Bo
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1y buonorusikak Hayka lg
Dynoamenmanvuble,  NPUKIAOHbIE U NOUCKOBbLLE lua

Hay4Hbleuccied08anusl 8 OUOI02UU.
Ipodheccuu,  ceszaunvie ¢ buonozuen. 3naverue 1u
OUONOCUUBNPAKMUYECKOUOEeSIMENTbHOCIMUYENI08EKA.

MeOuyUuHe, CelbCKOM
X035UCcmee, NPOMbLULTEHHOCIU, OXDAHENPUPOOb.

I MeToABITTO3HAHUSKUBOM IPUPOIBI Iy
MemoobimoneKyIAPHOUUOUON0CUYECKOUHAYKU. 1g
Houamue o  3asucumoil u  He3a8ucumoll  nepemernnou. | 14
Ilnanuposanue  oxcnepumenma.  Ilocmanoexa  unposepka
eunomes. Hynesass eunomesza. Ilonamue evibopxu  u  eé
oocmoseprocmob. Pazbpoc 6 obuonozuueckux oamunvix. QOuenxa
docmoseprocmu NOJIVYEHHBIX _ Pe3Vibmanos. Ilpuyunol
uckasicenuapesyromamosokcnepumenma.llonsmue
CIMAmucmuyecko20mecma.

1g JKuBblecHCTEMBIMUXOpraHU3aIHs 1g
Cesoticmea ___ JiICUBbIX ___ CUCEM. eouHcmeo ___ xumuyeckozo | 14
CcoCmasa, OUCKDEMHOCHb U YeNOCMHOCHIb, CLOJICHOCHIb
U YNOPAOOYEHHOCHIb CINDYKMYpbL, OMKDBIMOCHb,
CaAMOOP2AHUZAUUSA,  CAMOBOCHPOUZBEOCHUE,  PAZOPANCUMOCTD,
UBMEHYUBOCMb, POCHL U PA3BUIMUE.
Hayxu, uzyuarowue oicusvle cucmemvl _HA PA3HBIX la

VPOBHAXOP2AHUZAUUUL.

84 Tema3. XuMHYEeCKHHCOCTABUCTPOCHUE KJICTKHU 244

I XuMuyeckuiicocTaBkieTk. BoranMuHepanbHbIECOIH 1ua
Munepanvhbieseuiecmeakiemiu, UXOUOI02UYECKAADOIb. 14
Ponvramuonosuanuonossxnemre. 1ua

Iy benku.CocraBucTpoeHne6eIKoB 1y
Knaccugurayusoenkos. Ilpuonoil. 1ua
Jlabopamopuaspaboma« QbnapysicenuebenrkoscnomouLbo lua




KayYecmeeHHbIXDEeaKyuily.

Iy ®depMeHTHI—ONOJIOT HUECKUEKATATH3aTOPbI Iy
benku-akTuBaTOpHINOETKU-UHTUOUTOPBL.. Iy
3aBUCUMOCTb ~ CKOpPOCTH  (DEpPMEHTAaTHBHBIX  peakuud ot | lg
pa3IuYHbIX (PaKTOPOB

1g VYraesoasl. JInmm el 1g
Obwuil — naan  cmpoenus.  u usuko-xumuyeckue 1y

CBOUCNBAY2e80008
buonocuuweckue  yuxkyuu  aunudos. Obwue  ceoticmea | 14
buono2uyeckuxmemopan —MmeKy4Yecmb, CHOCOOHOCINbK
CAMO3AMBIKAHUIO, NOJIYNDOHUUACMOCHb.

I Hyxnennobsiekucnotsl. ATO Iy
Hpyrue  nykneosunrpudocharer  (HTD). CexBenuponanue | 14
JAHK.MeTto1bl TeHOMUKH, TPAHCKPUNITOMUKH, IPOTEOMHUKH.
Jlabopamopnaspaboma«Hccredosanuenykieunosbixkuciom,evio | 14
EIeHHbIX U3 KIEMOK PA3IUYHBIX OPSAHUIMOBY.

la UctopusiumeroapinzydeHuakineTkn. Knerounasareopus la
Ucmopus  omkpoimus  xknemxu.  Pabomwr  P.  ITyka, A.| 1u
Jleseneyxka. Knemounas meopus (T. Illeann, M. Illnetiden, P.
Bupxoes). MemoobimMonekyiapHou U KIemoyHou  buono2uu.
MUKPOCKONUsA, Xpomamozpagus, snekmpogopes, mMemoo meuenvix
amomos,oudgepenyuanvroe yenmpugyeuposanue,
KVIbmueuposanuexiemox. Mszyuenue uxcuposannvix KIemox.
Onexkmponnaamuxpockonus.  Kongokanvnas  Mukpockonus.
Bumanvnoe(npuoicuznennoe) uzyuenue Kiemox.

Ipaxkmuueckas paboma «Uszyuenue Memoo0oe | 14
KIemoynououonro2uu(xpomamozpadus, siekmpodopes, oudpepen
yuanvroeyeumpugyeuposanue, I1L[P)».

1g KrnerkakakienocTHassKUBass cHCTEMa 1g
Knemounas cmenka baxmepuiiu_apxeu. Ocobennocmucmpoenust | 14

cemepompoHou u
a8MompohHOUNDOKADUOMUYECKUX KJIEMOK.

Mecmo u ponv npokapuom 861/!0146H0361X.




Tpancnopm seuecms yepes NAAZMAMUYECKVIO
Mmembpany:naccusnvlil  (Qugysus, obrecuénnas  ougpdysus,
OCMOC),aKMUBHBIU  (NePBUYHBIL  UBMOPUYHLIL  AKMUBHBLU
mpancnopm). Ilonynponuyae — mocmo  membpanvi.  Paboma
HAMPUU-KAAUCBO2OHACOCA. IHOOUUmMO3.! NUHOUUMO3,
Gdacoyumos. Dxzoyumos. Knemounas cmenka. I[Ipakmuyueckas
paboma «H3yuenueceolicme KiemoyHou MemOpanbly.

lu

lu

CtpoeHnesykapuoTHIEeCKOMKIETKI

lu

Llumoszonw. L[umockenem.{eudicenueyumoniazmvl. B3aumoceszboo
HOMeMOpanHbixopeanoudoskiemku. CmpoeHueepanyiapHo2opem
UKYAVMA. Mexanusm  nanpasnenus  beaxos 6 IIIC.
Cunmespacmeopumvlx _0enxos. Cunmes KIemoyHblx MemOpan.
[ naoxuti(azpanyisipuolil)

SHOONIAZMANMUYECKU PEeMUKyIYM.
Cexkpemopuas _ dyuxyus _annapama L onvoorcu.  Knemounwii
cok. Typeop. Jlabopamopnas paboma «Uccnedosanue
NAA3MOAU3A UOCHIIAZMONIUZA 8 PACHIUMENbHBIX KICHKAXY.

lu

IIpoucxooicoenue mumoxouopuu u naacmuo. Cumbuocenes (K.
C.Mepeowckosckuit, JI.  Mapeyauc). Ilepsuunvie, emopuytbie
UCTOJICHBIE NAACMuUObl domocunmeszupyrouwiux
aykapuom. Muxpoguramenmeol. Axmunoegvie
MUKpoguiamermai. Mbuvuueunvle
Kiemku.  AKmunoevie  KOMHOHEHMbl  HEeMbIUEYHbIXKICMOK.
Muxpompybouku. Knemounwviti yenmp. Cmpoenue uodsudicerue

HCCYMUKOB u PECHUYEK.

Muxpompyboukuyumonaaszmul. Llenmpuoav.benku,accouuuposan
Hblec
Mukpoduramenmamuumukpompyboukamu. Momopuviebeaxu

6u

Temad4. KuzHenessTeJJbHOCTHh KIETKH

184

1u

OoMmenserects. I itactnueckuii oOMeH.

lu

J a 6 o pamopnasapabom a «dzyuenue
Kamaiumu4ecKOuakmueHocmu ____hepmenmos _ (Ha ___npumepe

aAMUuia3ovl l/L/ZUKamaJZaSbl))).

lu

Jlabopamopnaapaboma«Uzyuenue

lu




dhepmenmamusrozo pacuienjieHus nepokcuoa
68000p00A8 PACHUMENbHBIX U HCUBOMHBIX

KIIEMKAX)

lu dorocuHTe3. XEMOCHHTE3S Iy
Anoxcueennbiil u OKCU2CHHbIL pomocunmes y | la
baxkmepun. Ceemocobuparowue  nueMeHmuvl U NUSMEHmbl
DEeaKyUOHHO20UEHMPA.
Poabxnopormnacrossnporeccedorocunresa.CeeropaguTeMHoBasg | 14

daspl. Pomoowvixanue, Cs., CsunCAM-munw
domocunmeza. Jlabopamoprnas paboma
«Cpasnernuenpoyeccos pomocunmesa u
XeMocunmesay.

14 DHepreTUIecKuiiooMeH 1
IIpooykmui bpoorcenus u ux ucnonvzosarue | 14
4en06eKoOM. AHAdPoOHbIE  MUKDOOD2AHUBMbL  KAK  00beKmbl
buomexnono2uu Us030youmenu bonesne.

Hurxnuueckue peaxkyui. Oxucnumenshoe | 14
docpopunuposanue. Inepus MeMOpAHH020 epaouenma
NPOMOHOE. Cunmes ATD:pabomanpomonnoudTD-
cunmaszvl. I Ipeumywecmeaa’pobro2o
nymu obmena seuecmes nepeo AHASPOOHBIM.
Db pexmusnocmuvinepecemuyecko2o obmena.
lua buocunTe36enka. PeakiimmMaTpuaHOT O CUHTE3A. 1ua

I'enetnueckasuadopmanmsuJIHK. Peanm3zamus

reHeTUYECKOMUH(pOpMAITUUBKIIETKE. | e HeTHUECKUITKOIN ero

CBOMCTBA.
Ipunyuno MPAHCKPUNYU: lu

KOMIJIEMEHMAPHOCMb, AHMUNADAANEIbHOCHID,

ACUMMEMPUYHOCTD.
CospesanuemampuunvixPHK 1g

soVKapuomuyeckouxiemre. H

exooupyrouwue PHK.




lu

buocunres6enka. TpaHCKpUTIIIHSI—MaTPHUYHBIACHHTES
PHK. Tpancnsmus— OuocuHTe3 Oenka. DTarbl
tpaHcisauuu. Koguposanneamuaokuciaot.Posibpubocoms

lu




onocuHTE3€e0EeNKA.

VYuactuerpancioptraeixPHKBOMOCHHTE3e0eKA. Y CIIOBHS lu
OmocuHTe3a Oerka.
Opeanuzayusi  eeHoma y  npokapuom  u  3ykapuom. | 14
Pecynayusaxkmusnocmu eenos y npoxkapuom. [ 'unomesa onepoua
(D.)Kaxkoo, K. Marno). Monexkyusaphuvie  mexanuzmol
aKcnpeccuueenogysykapuom. Ponvxpomamuna
spe2yIayUUpPaAOomol 2eHO8.
Pecynayus 0OMEHHbIX npoyeccos 8 Klemke.
Knemounwiticomeocmas.
la HexneTounbsiepopMbIKU3HU—BUPYCHI la
Kuznennotti — yuxn  JIHK-coodepaycawux  supycos,  PHK- | 14
cooeparcauux 8UDPYCO8, baxkmepuogpazos.
Obpamuasmpanckpunyus, peeepmasa, Unmezpasa.
IIpakmuueckaapaboma«Cozoanuemooenu upycay. 1
54 TemaS.Pa3zMHokeHHEeMHMHIMBUIY AJTbHOEPA3BUTHEOPTraHU3MOB 154
la KuzHeHHBIHIMKIKISTKY. J[leneanexneTku. MuTos la
Marpuunbiii  cunte3 JHK — pemukauus. [lpusimunes | 19
peruukanuu JJHK: xoMmnemeHTapHOCTD, MOJIYKOHCEPBATUBHBIM
CHUHTE3, aHTHIApauIe]IbHOCTh. Mexanu3M permmkanun JIHK.
Xpomocombl. CTpoeHue XpomocoM. TeaoMmepbl U Teaomepasa.
XpOMOCOMHBIH HA0Op KIETKM — KapuUOTHUIl. JMIUIOMIHBIA H
TaruIOUIHBIN HA0OPBI XpPOMOCOM. | OMOJIOTHYHBIE XPOMOCOMBI.
Mexanusmslinponudepannu,updepeHMpoBKY, cTapeHusuruoen | 1u
u knetok. «ludposas kierkan— OnomHGOpMaTHIECKUE MOJIEIH
(GYHKIIMOHUPOBAHHUSI KJICTKHU.
lu DopMBIPa3MHOKEHUS OPTaHU3MOB. lu
[TonoBrIEXPOMOCOMBI lu
Oprann3MKakeIMHOE 1IeJI0e la
la Meiio3
TxaHUpacTeHUN,)KUBOTHBIXH YeJIOBEKA lu




Opranbl. CUCTEMBI OPTaHOB. Iy
Iy Ob6pazoBanmue U pa3BUTHE HOJIOBBIX  KJIETOK. 1y
OniooTBOpEHNE
Onoparenaopranu3mMoB. | BUKEHUECOPTraHU3MOB lu
[IuTannenapIxaHUEOPraHU3MOB 1a
lu WNHmBuyabHOEpa3BUTHEOPTaHU3MOB
TpaHcnopTBeNECTBYOpPraHu3MOB. BbIIeIeHHEeyOPraHU3MOB lu
3amura 'y opraHusmoB. Pazgpaxumocts U perymsauua  y | lu
OpraHN3MOB
8u 24y
Tema6.HaciieACTBEeHHOCTbUM3MEHYMBOCTh OPTraHU3MOB
1a ['eHeTHKa—HayKaOHACIEICTBEHHOCTHH U3MEHYUBOCTH 1a
Pabotst  I'. Mennens, [I.Jle ®puza, T.Moprana. Poiusb | 1u
OTCUECTBEHHBIX  y4YEHBIX BpPa3BUTHM  T'C€HETUKH. PaboThI
H.K.Konsnosa,H.N.Basunosa,A.H.benozepckoro,lO. A.
Oununyenko, H. B. Tumodeera-Pecosckoro.
OcCHOBHEIE METOIBI T€HETUKU: ruopuaoIoruIeckuid, | 14
LUTOJIOTUYECKUM, MOJICKYJISIPHO-T€HETHYECKUM.
la 3aKOHOMEPHOCTH HacJIeI0BaHUS MIPU3HAKOB. la
MoHOTHOPHIHOE CKPEITUBAHKE
AHanM3HUpYIOLIEEeCKPELIUBAHUE. 1u
[Ipomexxyrounslid  xapaktep HacinenoBanus. Pacmenenue | 1y
MIPU3HAKOB IIPU HEMOJIHOM JOMUHUPOBAHHH.
I JlurubpugHoe  CKpelBaHHe. 3aKk0H  HE3aBHCHMOTO 1ua
HacJe0BaHUsl NPU3HAKOB
[uTonornuecKkneoCHOBBLAUT MOPUAHOT O CKPEIIIBAHUSL. 29
la CuernieHHOeHacIeJ0BaHUEPU3HAKOB 1
CueruieHHOE HAcJEeIOBaHWE TEHOB, HapyIIeHWE CIemIeHus | 24

MCKY I'CHaAMHU. XpOMOCOMHaH TCOPpU HACJICACTBCHHOCTH.




lu

lu I'eneruxanosna.HacienoBaHuenprusHaKkoB,CUEIIIIEHHBIXC la
MOJIOM
I'eHOoTHIIKAKIIEITIOCTHAS CHCTEMA 24
1a NsmenuuBocts. HenacinencreeHHasIN3MEHUINBOCTE 1a
HopwmapeakuuunpusHaka. 1a
BapuanmonnsiiipsauBapuanuonHaskpubasi(B. Moranncen). 1a
1a HacnencTBeHHassM3MEHUIUBOCTE lu
BresnepHasn3MeHYMBOCTbMHACIECTBEHHOCTh. DTIMT€HETHKA U 2q
SMUTEHOMUKA, POJIb SMUTECHETHICCKUX (PAaKTOPOB
BHACJICIOBAHUMUU3MEHINBOCTU(HEHOTUTUNICCKUXTIPU3HAKOB Y
OPraHn3MOB.
1g I'eneTnkauenoBeka 1g
Meouxro-cenemuueckoexoncyrvmuposarue. CmeoioevlekienmKiu. 1u
Tonamue«eenemuyecko2o02pysay. Imudeckue acneKmbl
UCcne008anuie0baacmupeOaKmupo8aHUALeHOMAUCTIEON0EbIXKLE
MOK.
Tenemuueckuegaxmopuinosgviuiennonyyscmeumenvrocmuyenose | 1ua
Ka K (QU3UYECKOMY U XUMUYECKOMY 3a2DSAZHEHUIO
okpYacaioueticpeovl. ] enemuueckaanpeopacnonoiCceHHoCmbyeo
8eKA K NAMOJ02USIM.
34 Tema7.Cenexunssoprann3moB.OCHOBbI OHOTEXHOJIOTHH 94
1g CenekuusikakHayKau MpoLece 1g




3aK0H TOMOJIOTHYECKUX PSAJIOB BHACIEICTBEHHON U3BMEHYMBOCTH | 24
H. U. BaBunosa, ero 3HaueHue AJs1 CEICKIUOHHON pabOTHI.

1g MeTo1bIu 10 CTUKEHUACENEKIIUNPACTECHUIMUKUBOTHBIX lu
DTaNBIKOMOMHAIIMOHHOH CETIEKIINN. 1a
JlocTrkeHUsT CENeKIMM PACTEeHW W JKUBOTHBIX. «3eneHas | 1g
peBomonusy. CoxpaHeHHWE W M3ydeHHE TEeHETHYECKHX PECYpPCOB
KYTbTYPHBIX PACTEHUN U X TUKHUX POJAUYUEH IS CO3/TAaHUSTHOBBIX
COPTOB M THOPUIOB CEIMBbCKOXO3IUCTBEHHBIX KYAbTYp. M3ydenue,
COXpaHEHHWE W  YOpaBJICHHE T'E€HETHUYECKUMH  pecypcamu
CEIIbCKOXO3SMCTBEHHBIX W IMPOMBICIOBBIX >KUBOTHBIX B IIEJISIX
YIYYIIEHHUS] CYNIECTBYIOIIMX W CO3JaHUS HOBBIX TOPO],
JMHUHNUKPOCCOB,BTOMUYHUCIECITPUMEHEHUEMCOBPEMEHHBIX
METOJIOB HAy4YHBbIX MCCJIEJAOBAaHHUM, MEPEAOBBIX HIECH U
MIEPCIEKTUBHBIX TEXHOJIOTH.

1g buoTexHoI0ruaKakoTpacIbIpoOru3BOACTBA 1g

Buomexuonozusucunmemuyeckas ouoaio2us 24
1 O0600111eH1E 3HAHNI RL:
344 HUTOI'O 102y
*TemaTu4eckoenIanHuposanueydeoOHoronpeamera«buosorus»11kmace

Ba3osrblitypoBenn(1 4ac) Yrayo6aennbliiypoBens(1+2uaca)

Koin-Bo Koi-Bo

JacoB JacoB




9y TEMA1.9BOJJIIOIITMOHHASABUOJIOI' A 274
Iy DBOJIIOLUAUMETOIbIEEU3YUECHUS Iy
JIBMKYIITECUAIBIIBOMIONMUBHIOBIIOY. JIapBUHY 1g
JIBMKYIITECUAIBIIBOMIOIMUBHIOBIIOY. JlapBUHY 1g
lu WcropuspasBurusnpeacTaBaeHII003BOIIONNH Iy
DopMHUPOBAHNECUHTETHISCKONTEO PHUHUIBOJIFOITIH 1g
DopMHUPOBAHNECUHTETHIESCKONTEO PHUUIBOJIIOITNH 1g
1g Bua:xputepunn crpykTypa JlabopaTtopHas pabora «CpaBHeHHE BHIOB IO 1g
MOPGhOIOTHIECKOMYKPHTEPUIO)
Bunoo0pa3oBanuekakpe3yabTaTMHUKPOIBOJIIOIUH 1g
CBSA3EMHUKPOIBOIIOIUUHIIINIEMHOIOT A 1g
1a [TonynsuusikaksneMeHTapHasieAMHALIA BUIA 1u
OTansl SBOIIOIIMOHHOTO mporecca: MUKPODBOJIFOITHS 1g
A MaKpPOIBOJIOIIHA.
JlaboparopHaspadboTa«BEIIBICHUEN3MEHYNBOCTAY 0COOEH 1g
OJIHOTO BHJA)»
lu JIBmkymuecubl(3J1eMeHTapHbIe(haKTOPHI ) 3BOJTIOIU N lu
DeMeHTapHBIE(DAKTOPBIIBOIIOLNN 1g
Hzonsauusgnonynsanuii:reorpapuyeckasg(IpocTpaHCTBEHHAs ),0101 1g
oruyeckas (penpoayKTUBHA)
lu EcrecTBeHHBIHOTOOPHETOPOPMBI lu
®DopMbIeCTeCTBEHHOT00TOOPA: IBIIKYIITUI 1g
CTaOMIM3UP YIOIMH, pa3pheIBAIOIMH( 1u3pynTUBHEIHN ). [1010B010TO
op
B03HUKHOBEHHEUIBOTIONMUACONMATLHOTOIIOBEACHU)KMBOTHBIX 1g
1 Pe3ynbTaThIdBOMOIUN: TPUCTIOCOOIEHHOCTHOPTaHU3MOBH 1g
BHJI000pa30BaHUe
[IpuMeprInpUCcocOoOIeHUIYOPraHu3MOB: MOP(OJIOTHYECKHE, 1




(bU3HOJIOTHYECKHE, OUOXMMUUYECKHUE, [IOBEJICHYECKHUE.
OTHOCUTENBHOCTD IPUCHOCOOJIEHHOCTU OPraHU3MOB

1 1y
JlaGopaTopuaspadbora«lIprcnoco0aeHHIOPraHN3MOBH
MXOTHOCHUTEIIbHAIIEICCO00Pa3HOCTDY.
2. JJaboparopraspadora«3zyuenneapoMopho30Bu
AAM0AaNTAIliHA V pAaCTEHUM M JKUBOTHBIX)

lu HamnpasneHnusamMakposBOIIOLNAH Iy
buoreorpaduuecKkHeMETO IBIN3YUEHUSDBOIIOLIAU 1g
PynmnMeHTapHBIEOpraHbpINaTaBU3MBL. MOJIEKYIISIPHO- 1g
TeHETUYECKHE,0M0XUMHUYESCKUENMATEMATHYESCKUEMETO IBIN3
YUYEHUS DBOIIOIUH. T"'oMo0TUYHEIE r€HEL
CoBpeMEHHBIEMETOABI  MTOCTPOECHUS  (PUIOTE€HETUIECKHX
JICPEBBEB.
XPOMOCOMHBIEMYTAIIMHUABOIIOIHATCHOMOB.

la [TyrumakposBoIrOIuu lu
OO01Me3ak0OHOMEPHO CTH(TIPABHIIA)IBOIIONUHN. [ [putyuncmenvipy 14
nxyut. HeoOpaTUMOCTE DBOJIIOLIUU
ApantuBHagpaguanus. HepaBHOMEPHOCTHTEMITOBIBOJIFOIUHI 1g

9y TEMA2. BOSHUKHOBEHUEUWPA3BUTHUE ) KU3HU HAZEMJIE 274

la UctopusmxkuzHruHa3eMIeUMETOAbIeE U3yUCHHUS lu
JJabopatopunasg pabotra  «M3yueHue HOIIMCAaHUE 1g
HCKOIIAEMBIX OCTATKOB JPEBHUX OPraHU3MOBY
Hay4JHpIErMIOTE3BIIPONCXOK AEHUDKI3HIHA3eMIe. AOHOreHe3nna 1g
HcnepMus. JIoHayYHBIENPEACTABICHHUA03aPOKACHUMKA3HI(Kpear]
HOHM3M).[ M0 TE3an0CTOSIHHOTOCAMO3aPOKICHUSIKM3HIH €€
onposep:keHue onsiTamMu @. Penu, JI. Cnannadianu, JI.
[TacTepa.lTponcxox e HUEKUZHUUACTPOOHOIOTHS.

1g ['MnoTe3pImponcxoXICHUKU3HIHA 3eMIIe 1g
OCHOBHBIEITANBIHEOPraHUIECKONIBOIIOIUT 14
Bupryanpnas naboparopHas pabora 1
«MojaenupoBaHue OIILITOB Munnepa—IOpu o
M3YYCHHMIOA0MOTEHHOTO CHHTE3a OPraHUYeCKUX COCAMHEHMM
BIIEpBUYHOKATMOChEpE»

Iy OCHOBHBIEATANBIIBOJIIOLIMUOPraHUYECKOrOMUpaHa3eMiIe Iy




OCHOBHBICITANBIIBOJIIOIUUPACTUTEIILHOTOMHUPA. lua
[IpakTuueckasipaboTa«3yueHne0COO0EHHOCTEHCTPOCHHUS
PACTEHUN Pa3HBIX OTACIOBY
OCHOBHBICATANBIIBOIIOIUKHBOTHOTOMUPA lua
IlpaktTunueckas pabora «HM3yueHue
0COOEHHOCTEUCTPOCHHS ITO3BOHOYHBIX
JKMBOTHBIX)
Iq PasButnexn3HMNO3paMuInepro1am lu
Oo0masxapakTepUCTUKAKIMMATAUT €0JIOTHIeCKUXITpoIteccoB. I1os 1
BJIEHHE U PAClBET XapaKTEPHBIX OPraHU3MOB.
Vriieo0pa3oBaHue:eroyCI0BUNBINIHIEHATa30BRIMCOCTABATMOC
bepsr
MaccoBrIeBEIMAPAHUS— 1g
9KOJOTUYECKHUEKPUIUCHITTPONLIOTO. [IpUYHHBI ¥ CIICACTBUS
MAaCCOBBIX BRIMUPaHUi. COBPEMEHHBINIKOIOTUYECKUN KPU3HC,
ero ocobennoctu. IIpodiaema
COXpaHeHUI0Mopa3HooOpa3usiHa 3emiie
la CoBpeMeHHasICUCTEMAa0PraHMYeCKOroMUpa lu
[IpuHIMOLIKIACCU(PUKAIIMHOPIaHU3MOB. 14
OCHOBHBIECHCTEMATUYECKUETPYIIIIBIOPraHU3MOB lua
la DBOJIIOIMAYEIIOBEKA(aHTPOIIOT €HE3) lu
PasBuTHENnpEACTABICHUHOIPOUCX0KICHUNYEIOBEKA lua
MecTo4eI0BEKaBCUCTEMEOPraHMYECKOTOMUPA lua
Iy JIBrokynirecniibl((pakTopbl )JaHTPOIIOTeHe3a Iy
CooTHollleHHEe OMOJIOTHYECKUX U COIMANILHEIX (DAKTOPOBB 1ua
AHTPONIOTCHE3e
OcHOBHBIECTAIMUAHTPOIIOreHe3a. PaHHNeYenoBekooOpa3Hbieo0e3 1ua

bSHBI (IIPOKOHCYJIBI) ¥ PAHHUE ITOHTUIBI —

00I1IMe TPEAKH YeTOBEKOOOPa3HbIX 00€3bsIH U

JIFOJIe. ABCTPaJOIUTEKU—

JBYHOTHENPEAKMIIONEN. YeIoBEKYMENBIN, 1EpBLICU3rOTOBICHUS
opyauiTpyaa.Yemosek

IPSAMOXOASIINN U IEPBRIN BBIXO TIOJCH 33 IpeAcbl




Adpuku.Yenosekreinenb0epreKun—
o0ImMiIpeTI0KHEAHIEPTAILCKOIO




YeI0BEKaNYEIOBEKapa3yMHOT0. YenoBeKHeaH ISP TaIbCKMUKAKBI/I

JIIOJIEN XOJIOJTHOTO KIUMaTa

lua OCHOBHBIECTAAUHUIBOJIIOIMHYETIOBEKA 1y
YenoBekpa3yMHBIMCOBPEMEHHOTOTHUIIA, ICHUCOBCKUMYEIIOBEK,0C 1g
BOCHHEKOHTUHEHTOB3anpeaeaaMu  Adpukn. IlaneoreHeTnkan
IMAJICOTCHOMMKA
OBOJIIOLHACOBPEMEHHOI0YEI0BEKa. ECTECTBEHHBINOTOOPB lua
HONYJISIUIX YeJIOBeKa. MyTallMOHHBIN ITpoLIecc
nnomuMopdusm. [lonyaaiuoHHBIEBOJIHEL IPEeH(reHoB,
MUTpanusIn«3(PHEKTOCHOBATEIA»BOOMYISIIAIXCOBPEMEHHOT O YENT
OBCKa

1a YenoBeuecknepachMIIPUPOIHbICAIANTAIUNYETIOBEKA 1a
MexnucnnanHapHBIEMETO ALIAHTPOIOIOTHH 1g
[IpakTuueckas padboTta «lM3ydeHue 14

DKOJOTHYCCKUXAAANTAIINNA YeII0BEKAY)

Su TEMA3.OPTAHU3MBINOKPYXAIOIIASA CPEJIA 154

la DKOJIOTHUsSIKaKHAYKa lu
3apoKICHUECHPA3BUTHEIKOJIOTHH 1g
MeTOo IBIPKOJIOTHH. 1g
3HaYCHNEIKOJOTMUSCKNX3HAHNIIJITUeIIOBEKA

ly CpenploOUTaHUSUIKOJIOTUYECKUE(HAKTOPHI lu
ITonsgTHe 00 BKOJOrMYECKON HHUIIIE BUJIA. lua
MecToobuTtanne.MHOroMepHas MOAEIL SKOJOTHUYECKON HUIIU
Jx. M. XaTunHcoHa. Pa3Mepbl SKOJIOrHYeCcKON
aumn. I ToTeHnanpHas ¥ peaJn30BaHHas HUIIH.
BuakakcucreManonyasanun. ApeadblBUI0B. BUIBIMUXKM3HEHHBIE 1ua
CTpATErun. JKOJIOTHICCKUE SKBUBAICHTHI.
3aKOHOMEPHOCTH MOBEICHUS ¥ MUT DAL
JKHBOTHBIX. bHOIOTHYECKME MHBA3UH YY;KESPOJIHBLIX BUJIOB

Iy AbnoTtnueckuehakTopsl JlaGopaTopHas pabora 1y

«BBISBIEHUETPUCTIOCOOICHUHOPraHU3MOB

K BIUSHHIO CBETAY
JlabopaTopHas pabora «BBISBIEHUENPUCIIOCOOIEHUH 1g




OPraHu3MOBKBIIMAHHUIOTCMIICPATYPHID)

JlaboparopHas paboTa 1y
«AHATOMHYECKHEOCOOEHHOCTUPACTEHHNH U3

pa3sHBIX MECT OOUTAHUSIY

lu buoTtnueckuepaxTopsl Iy
KusHennpieOpMBIOPraHU3MOB 1g
brnonornuecknepuTMEI 1g

1 DKOJIOTHYECKUEXaPAKTEPUCTUKUBUTAUTIONYIISIIAN lua
Kpussie pocTa YUCICHHOCTH HONYISIIMH. Kpusnie 1g
BBDKHUBAHUA. Peryisanys  YUCICHHOCTH  NONYJIAIUKW:  pOJb
(haKTOPOB,3aBUCAIIMX M HE 3aBUCAIINX OT NIOTHOCTH
DkonoruueckuecTparerunBuaoB(r-uK-crparerum) 1g

9y TEMA4.COOBIIECTBAUDKOJOI'MYECKHUE CUCTEMBbI 274

14 Coo01ecTBaOpraHU3MOB lua
DKOCUCTEMAKAKOTKphITagcucTeMa(A. Jx. Tencan). 14
DOYHKIMOHAIBHLIE  OJIOKA  OpPraHM3MOB B DKOCHCTEME:
IPOJIYLEHTBI, KOHCYMEHTBI, PEAYLECHTBI
Tpoduueckue ypoBuu. Tpoduueckue nenu u 1u
ceTu.AOMOTHYECKUEOTOKNIKOCHCTEM. | JTOUBBIMMIBIBOKOCHCTEMAX.
KpyroBopoT BELIECTB U ITOTOK DHEPTHUH B DKOCUCTEME

14 DKOCUCTEMBIM3aKOHOMEPHOCTUHXCYIIIECTBOBAHUS 14
OKO0J0THYECKHUEeIUPAMUJIBI 1g
OKO0J0TNYECKHUEeIUPAMUJIBI 1g

lua DKOCHCTEMBIN3aKOHOMEPHOCTUUXCYIIIECTBOBAHUS lua
Jlnnamuka  okocucteM.  KaracTtpoduyeckue 1g

nepecTporku. DaykTyanuu

HanpaBineHHBIE3aKOHOMEPHBIECMEHBICOOOIIECTB— la
cykueccuu.llepBUUHbBIe M BTOPHYHBIC CYKIIECCUHM U UX IPUYUHBI.

1 [IpupoaHbIeIKOCHCTEMBI OKOCHCTEMBIO3EPH PeK. IKOCUCTEMBIMOPENNOKEAHOB. la
OKOCHUCTEMBITYHP,IECOB,CTeHEH, ITYCTHIHb. 1g
OKCKYPCHA«DKCKYPCUIBTUIIMYHBIHONOre01IeHO3(BAYOPABY, 1g
Oepe3HsIK, €IbHUK, HAa CYXOJOJBHBINA UM MOWMEHHBIAIYT, 03€PO,
00J10TO)»

Iy AHTpPOIIOT€HHBIEAKOCUCTEMBI 1y




Ypb6oskocHucTeMbL. IKOMOHUTOPUHT. [IpakTHUeckaspadoT 1y
a«l/3yuenrie u onucanue ypood3KOCHUCTEMBI»
JlaGopaTopHaspadboTa«3yueHnepa3sHo00pa3uIMEIKUX IO YBEHHbI 1y
X YWICHUCTOHOTMX B PA3HBIX YKOCHUCTEMAX)

1 buochepa—rnobanpHasdKocHcTeMa3eMITH 1
PazBuTHe 1mpencraBieHuii 0 Omocdepe B Tpyaax 1g

3.3rwcca. Yuenne B. M. BepHaackoro o uocdepe

Oobactu ouochepsl U e€ cocras. JKuBoe BeEecTBO 1y
onocdepbin ero GyHKIIUA

lu 3aKOHOMEPHOCTUCYIIECTBOBAHUSIONOC(EPHI Iy
30HAIBHOCTEOMOCPEPEL. OCHOBHEICOMOMEI CYITTN 1
YcroitunBocTrOnochephl 1g

1 YenoseuecTBoBOMOChHEpe 3emin lua
AHTPONIOreHHOEBO3AEHCTBUEHAPACTUTEILHBIMN YKUBOTHBIAMHUD 1g
OxpaHanpupo el 1g

la CocyniecTBOBaHUENPUPO,IbIM YEIOBEUECTBA lu
PanmoHansHOSIIPHUPO IOTI0JIH30BAHHE 1g
YcTounBoepa3BUTHE 1g

24 O0001eHne 3HaHNI 64

344 uToro 102y




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJILHbIe HpﬁaKanecm/le WiyueHHst | 0GPA30BATENBHBIE
padoThI padoTsl pecypebi
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ipa eckas pabota Ne 1
2 <<I§c§2?1:30§af{£e paanqHHx 1 0.5 bubmorexa LOK
' https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
bu6mmoreka [JOK
4 Kourponsias padora 1 1 https://m.edsoo.ru/863e674e
5 ey Bu6mnotexa LIOK
P https://m.edso0.ru/863e6b72
benku. CocTaB u cTpoeHue 6e1KoB
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTallasbl)»
7 YraeBobl. JIumuasl 1 bubmorexa LJOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxneunosgie kucaoret. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnuorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOTIpEIiapaTax u ux
OTIMCAHUE)
bu6moreka [IOK
12 OOMEH BEILIECTB MM META00IN3M https://m. edsoo.ru/8636766¢
13 ®doTtocunTe3. XEMOCHHTE3 bubmuorexa [JOK
DHepreTUYecKuii 0OMeH https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 KonTposbHas pabora https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KISTKU. [{enenue
.M . JIab
15| pabora Ne 3 cHabmonemne wirmosa 05 Bu6mioexa LIOK
P - A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTes O6enka. Peakmst bubnuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
bubnuoreka [JOK
17 Tpancnsms — Guocuntes benka https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HU — bubnuoreka [IOK
BHUPYChI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo0.ru/863e831e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Metios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHue.

21 Jlaboparopuas padota Ne 4 05 bubnmoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MHKpOIIpenapaTax»

29 NHnuBunyanbHOE pa3BUTHE bubnuorexa [JOK
OPraHnu3MOB https://m.edso00.ru/863e8436

23 I'enetuka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIICTOBAHUS

24 HpI/ISHaKO]f. MOHOFI/I6pI/Ille06 bubmrorexa [JOK

https://m.eds00.ru/863e8878

CKpEIIUBaHNE

UTHOPUIHOE CKpEIIMBAaHKUE. 3aKOH
25 ﬁe?;aBI/II:)I/Ii/IOFO H;)CJ'IHGIILOBaHI/IH bubunorexa LIOK

https://m.edso00.ru/863e89a4

MIPU3HAKOB

CremieHHOoe HacjleIOBaHue

npusHakoB. JlaboparopHas padora

26 No 5 «3yuenue pe3yabTaToB 05 bubnuoreka [JOK
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpeNTUBaHMs Y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

27 I'enetuka noma. HacnenoBanue bubmuoreka [JOK
MPU3HAKOB, CIEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
HsmenunBocts. HeHaciencreeHnas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. Uzyuenue bubnuoreka [IOK

28 N 0.5 _
MOJU(PHUKAITUOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8¢efe
MIOCTPOECHUE BApUALIMOHHOTO psija 1
BAPUALIMOHHON KPUBON»

29 HacnencrtBenHas N3MEHUYUBOCTD. 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopuas pabota Ne 7.
«AHaIM3 MyTaIi y 1po30QHIIbl HA
FOTOBBIX MUKpOIIpEnaparax»

https://m.edsoo.ru/863e8efe

bubnuorexa [JOK
30 T'enernia seopeia . https://m.edsocla_.[ ru/863e8d78
31 KoHnTponwsHas padora 1
32 Cenexius Kak HayKa U TpoIece 1 Eggﬁﬁfgggﬁ}; 6369214
33 MeTo bl M TOCTHXKEHUS CETIeKITUT 1 bubmmoreka [{OK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubmuorexa [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubimorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pasBuths npeacTaBiaeHUun 1 bubnuorexa [JOK
00 3BOJIIOLIMU https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muxpossomonus 1 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIA BUJIA U DBOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(HOJIOTHIECKOMY KPUTEPHIO»
e Busmorea 101
p oML https://m.edsoo.ru/863e9da4
EcrectBennsiii 0TO0Op 1 €10 GOpMBbI
bu6mmoreka [JOK
6 Konrponnnas pabora 1 1 https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOIOIMH:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK
MAaKpOd3BOIIOLIUU https://m.edsoo0.ru/863e9cle
9 HeobpaTumocTs 3BoIOLINN 1
10 HcTopus xu3Hu Ha 3eMiie U METOIbI 1

€€ u3y4yeHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

11 I'unoTe3bl NPOUCXOKIEHUS )KU3HU 1 bubmuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6

12 Pa3BuTue )xu3HM Ha 3emiie 10 3paM U 1 bubnuorexa [JOK
Iepuoaam https://m.edsoo.ru/863eat6be
OcCHOBHBIE ATarbl BOJTIOIUN
PaCTHTEIHLHOTO U )KUBOTHOTO MUDA.

13 [IpaxTrueckas padora Ne 1 1 05 bubnuorexa [JOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUIEKIIUSIX»

14 CoBpemeHHas cuctema 1 bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 1 E&HE;T:;%ESII; 63eac2C

16 JBwxymue cuitbl (hakTopsl) 1 bubmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUU IBOJIOLUU 1
YyeJoBeKa

18 YenoBeueckue pachkl M IPUPOIHBIE 1 bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2

19 KonTtponpHas paborta 1

20 DKOJIOTHS KaK HayKa 1

21 Cpenbl 00UTaHUS U HKOJIOTHYECKUE 1 bu6mmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.

Jlaboparopnas pabota Ne 3.

” «Mop(bo?omqecm/le 0COOEHHOCTH . 0s BuGmorexa LIOK
DACTCHHI 3 PASHRIX MECT ' https://m.edsoo.ru/863eb10e
oOutanusy. JlaboparopHas paboTta
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa)

23 buoTtnueckue GakTopsl 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisinuu. [Ipaktuyeckas pabora

24 Ne 2 «IToncuér ioTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUOB
pacTeHHID
o5 CooOmiecTBa OpraHu3MoB — 1 bubnuorexa [JOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 1 bubnuorexa [JOK
(aK0CHCTEMBI) https://m.edsoo0.ru/863eb46a
g | Somomme o oo | B 10K
. https://m.edsoo0.ru/863eb5fa
CgoiictBa skocucteM. Cykiieccust
8 [IpupoaHbIE S5KOCUCTEMBI 1
AHTPOTIOTEHHBIE YKOCUCTEMBI
29 KonTtponbHas padota 1
30 buocdepa — rimobanpHas 1 bubnuoreka [IOK
JKOCHCTEMA 3EeMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [IOK
o6uochepsl https://m.edso0.ru/863ebd16
32 UenosedecTBo B Onochepe 3emin 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 O060611eHMe TeMbl «C000IIIECTBA U 1
9KOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBafl OopraHru3anua )XUBBIX CUCTEM

A WIN|

WcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

N = I SN Y SN

MeTo 161 MOJIEKYJISIPHOM Y KJIIETOYHOU
o6uonoruu. [Ipaktuyeckas pabora
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[111P)»

0.5

KonTtponbHas padoTa

XUMHWYECKHAH COCTAB KIIETKU
MuHepanbHbIC BEIIECTBA KICTKU, UX
OHroJIoTHYECKas POJIh

OpFaHI/I‘IGCKI/Ie BCIIECCTBA KIICTKH — Oenku.

JlaboparopHas paboTta «OOHapyx eHHE
OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX
peaxuin

0.5

CoiicTBa, knaccuukaius 1 QyHKIUU
0O€eIIKoB

10

Oprannyeckue BEIIECTBA KIETKH —
YTJIEBOIBI

11

OpraHI/I‘leCKI/Ie BCIICCTBA KIICTKH —
JIMIIN ABI




Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas padota «MccnenoBanue

12 HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJICTOK Pa3JINYHBIX OPraHU3MOBY
Crpoenne u ¢pyakun ATD. [Ipyrue

13
nHykneosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Meroapt
T€HOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTo1bl CTPYKTYpPHOH OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas KiieTka
CtpoeHue s3yKapuoTUYECKOUN KIIETKH.

17 [IpakTuueckas pabora «/3yueHue cBONCTB 0.5
KJIETOYHO MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «3yueHue 05
JBUKEHHS LIUTOTUIa3Mbl B PACTUTEIBHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OpTraHOUIbI KIETKU:

20 MUTOXOHAPUH, MacTuabl. JlaboparopHas 05
paborta «VccnenoBanue mia3Monu3a u
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKaX)»

21 HememOpaHHbBIE OpraHOWIbI KIETKH

22 Crpoenue u GyHKUIUU Aapa
CpaBHUTENIbHASA XapaKTEPUCTHUKA KIIETOK

23 sykapuoT. Jlaboparopnas pabota 05
«3yueHne cTpoeHUs KIIETOK Pa3InYHbIX
OpPraHUu3MOBY
AccUMWISIINAA U AUCCUMMIISIIIAS — JIBE

24 CTOpOHBI MeTaboau3Ma. Turbel oOMeHa

BeniectB. JJaboparopHas pabora
«M3ydeHune KaTalTuTUYECKON aKTUBHOCTH




(bepMeHTOB (Ha MpUMeEpe aMHJIa3bl WK
Karasasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTouHOro Merabonmusma. JlaboparopHas

25 pabota «M3ydyeHnue GpepMEeHTATHBHOTO 1 0.5
paciienieHus! MepoKCHaa BOIOPOia B
PACTHTEIHHBIX U JKUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHl U OCIKU-UHTUOUTOPHI 1
27 KonTtpoapHas padorta 1
28 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB 1
DOTOCUHTE3
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 1 0.5
XEMOCHHTE32)
AnHaspoOHbIe opraHu3Mbl. Buibl OposkeHus.
30 JlabopaTtopHnas pabora «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 1
SHEPTreTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CunTe3 ATD: paboTa 1
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOrOo CHHTE3a 1
34 Tpanckpunius — mMaTpuuHblil cuHTe3 PHK 1
35 Tpancisus u e€ 3Tarnbl 1
36 KomupoBanue amunokucnot. Posb 1
pubocoM B OMocuHTE3€e OeIKa
37 Opranuzanus reHoma y IpoKapuoT u 1
9YKapHOT
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH 1
T€HOB Y 9YKapHuoT
39 Bupycsl — HekJIeTOUHbIE (POPMBI KU3HU U 1 0.5




oOnuraTHble napa3uTsl. [lpakTuueckas
pabota «Co3iaHre MoJIeNId BUPYCa»

BupycHslie 3a0051€BaHNs Y€IOBEKA,

40 N 1
YKUBOTHBIX, PACTCHUN

41 HanoTexHoJIOTMY B OHOJIOTUH W MEUIIIHE 1

42 JKu3HeHHBIN HUKIT KIETKHA 1

43 Matpuunsiii cunte3 JTHK 1
Xpomocowmsl. JIabopaTtopHast paboTa

44 «M3ydyeHne XpOMOCOM Ha TOTOBBIX 1 0.5
MHUKPOTIpEIiapaTax»

45 JleneHne KICTKH — MHTO3 1
Tunsl kieTok. KapruoknHe3 U MUTOKUHES.

16 JlabopaTtopHnas pabora «Habmonenmne 1 05
MHTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)y

47 Perynsmmst >KM3HEHHOTO IUKJIA KIETOK 1

48 Opranu3Mm Kak eHHOE 11eJI0e 1

49 Txanu pacrenuii. JlabopartopHas pabora 1 05
«M3yueHue TKaHe pacTeHUI)
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3y4yeHue TkaHen 1 0.5
KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabora «/3yyeHne opraHoB IIBETKOBOTO 1 0.5
pacTeHUsD

52 Ornopa Tena opraHu3MOB 1

53 JIBM>KEHHE OpPTraHU3MOB 1

54 IIntanue oprann3mMoB 1

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa 4eJIoBeKa

56 JIpIXxaHHe OpraHu3MoB 1




I[BIX&HI/IC IIO3BOHOYHBIX )XUBOTHBIX U

57 1
YeJI0BeKa

58 TpaHcopT BemecTB y OpraHu3MoB 1

59 KpoBeHnocHas cucrema No3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa

60 Briienenue y opraHuzmMoB 1

61 3amura y OpraHu3MOB 1

62 NMMyHHas cuctema uenoBeka 1

63 PaznpaxuMocTh 1 perymnsnus y 1
OpraHu3MOB

64 I'ymopainbHast peryasius u SHI0KPUHHAS 1
cricTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 1

66 [TooBOE pa3MHOKCHHE 1

67 Meiios 1
l'amerorene3. ObpazoBaHuE U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas paboTa 1 05
«M3yyeHne cTpoeHNs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpETIapaTax»

69 WuuButyansHOE pa3BUTHE OPTaHU3MOB — 1
OHTOT€HE3

70 3aknazKa OpraHoB U TKaHEW U3 1
3apOABILIEBHIX JIUCTKOB
Pocr u pa3BuTHE KUBOTHBIX.

71 JIabopartopHas pabora «BH)IBJ'IGEII/IC 1 05
MPU3HAKOB CXOJICTBA 3apOIbIIICH
MI03BOHOYHBIX KHBOTHBIX)»
PazMHOXeHHe U pa3BUTHE PACTEHUH.

72 JIaGopatopHas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOXKEHMSI BBICIITUX PACTCHUN

73 Hcropus cTaHOBIIEHUS U pa3BUTHUS 1




I'CHCTUKH KdK HAYKHU

OCHOBHBIE TTIOHSATHS U CUMBOJIBLI T€HETHUKH.

74 JlaboparopHas padota «JIpo3oduiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMID)
3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOrnOpuIHOE
75 ckpemuBanue. [IpakTuueckas paboTa 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpEeIMBaHUs y 1p030duisl"
76 [{uToTornueckue 0CHOBBI MOHOTHOPHTHOTO 1
CKPEIIUBAHUS
77 Ananmmupyrorniee ckpernuBanue. Hermomaoe 1
JTOMHHHAPOBAHHE
JlurunbpuHOE CKpeInBaHUE.
78 [IpakTnueckas pabora «3ydyenue 1 05
Pe3yIbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS
y Ap030QHITBI
79 [uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEeIMBAaHUS
80 ClerieHHOe HAcJIeI0BaHNE TPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 ['eneTuka moma 1
83 T'eHoTHn Kak 11eJIOCTHAS cUCTEMA 1
84 FeHeTH‘IsCKI/Iﬁ KOHTPOJIb PA3BUTHUS 1
pacTeHMI, )KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTH TPU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 Mo nudukanroHHas U3BMEHYHUBOCTh 1
BapuanuonHsIii psa v BapuauoHHas
87 kpuBas. JlabopaTopHas pabora 1 05

«HccaenoBanue 33KOHOMepHOCTeﬁ
MO,Z[H(pHKElHHOHHOfI N3MCHYMBOCTH.




[TocTpoeHnne BapHallMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KoMOuHaTuBHast H3MEHYHUBOCTE

89

MyranroHHast U3MEHYHBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[HOHHOTO IpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocraBjieHUE U aHAJIU3 POJI0CIOBHOW

0.5

92

KoHnTtposabHas padorta

93

MeToabI METUITUHCKOU T'€HETUKU
3HaueHne MEIUIIMHCKON T€HETUKH B
MPETOTBPAILCHUH U JICYCHUU T€HETUYECKUX
3a00J1€BaHMH YeJIOBEKa

94

OCHOBHBIE TIOHSTHUS CEICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKUBOTHBIX)

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabora «/3ydeHue MeTo10B
CEJICKIIUN PaCTCHUI

0.5

96

JlocTrkeHHs CeNeKIUn pacTeHUN U
*UBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHHI»

97

CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE
T€HETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHI

0.5




99 OcHOBHbIE HaNpaBJIEHUS! CHHTETUYECKON

Onosioruu 1
100 XpOMOCOMHAsI M TeHHAs WH)KEHEPHUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1
102 HOBTO?GHHG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1
3HAHHH
OBIIEE KOJJMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHyec
KHe
padoThbI

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
Hble pecypchbl

OBOJIIOIMOHHAS
teopus Y.
JapBuHa

JIBHKyIHE CHIIBI
9BOJIIOLIMY BUJIOB
o Y. JlapBuny

Bboprba 3a
CYIIIECTBOBAHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBIN
0TOOD

dopmupoBaHHE
CHHTETUYECKOMU
TEOpUHU
SBOJIIOLNHU

OTans!
9BOJIIOIMOHHOTO
nporiecca:
MHKPOIBOJTIOIIHS
"
MaKpPOIBOJTIOIIHS

[Monmynsiuust —
aJIeMEeHTapHast
eINHHULA
9BOJIIOLIUHN

3aKkoH
TE€HEeTHUYECKOT0
paBHOBecus [[x.
Xapau, B.
Baiin6epra.
JlaGopaTopHas
pabota
«BblIsiBIICHUE
W3MEHUYUBOCTH Y
oco0eif 0HOTO
BHJIA»

0.5

OnemMeHTapHbIe
(baxTopsl
9BOJIIOLIUHI

D ekt

OCHOBATCJIA.

D ekt

OYTBUIOYHOTO




TOpJIBIIIKA

10

Murpauuu.
N3onsaunn
MTOITYJISLIAMN:
reorpaguueckasi,
Oouosornyeckas

11

EcrecTBennbIi
otbop —
HaNpPaBJISIOIIMN I

dbaxTop
9BOJIFOLUU

12

[TonoBoii 0T6OP

13

[IpucnocobnaeHHo
CTh OpPTaHH3MOB
KaK pe3yibTaT
MUKPOIBOJTIOIUH.
JlaGoparopHas
pabota
«3yueHne
apoMop(}o30B u
WIMOAIaNTaIul y
pacTeHuil u
KUBOTHBIX)»

0.5

14

[Tpumepsi
MIPUCTIOCOOTIEHUH
Yy OpraHU3MOB:
MOP(hOTOTHIECKU
e,
(hbU3MOIOTYEeCKU
e,
OHMOXHUMUYECKUE,
MOBEJICHUECKHE.
JlaGopaTopHas
pabota
«[Ipucnocobiienn
sl OPTaHU3MOB U
ux
OTHOCHTEIIbHAS
1eJIeCO00pa3HOCT
b»

0.5

15

Bun, ero
KPUTEPHH U
CTPYKTYpa.
JIaGopatopHas
pabota
«CpaBHeHHE
BU/IOB IO
MOp(}OoJIOTHIECKO
MY KpUTEPHIO»

0.5




16

Crpykrypa Buja

17

Bunoobpa3oBanu
€ KaK pe3yJibTar
MHUKPOIBOJIIOIUH

18

CBs13b
MHUKPOIBOJTIOIIAN
u
SIUAEMUOIOT I

19

Makpo3BoitoLus.
[TaneonTOIOTMYUE
CKHE€ METO/IbI
U3Y4YEHUS
9BOJIIOLIUN

20

buoreorpaduuec
KHNE€ METOAbI
U3Y4YECHUS
9BOJFOLINHU

21

OMOpHOIOTrHIeCcK
e n
CpPaBHHUTECIIBHO-
MOP(hOTOTHIECKH
€ METOAbI
W3yYCHUS
ABOJTIOITUHT

22

MonekynsapHo-
TeHETUYECKHE,
OMOXUMHUYECKUE
"
MaTeMaTUYECKHE
METO/IbI U3yUCHUS
9BOJIIOLIUHU

23

O061ue
3aKOHOMEPHOCTH
9BOJIIOLIUHN
AnantuBHas
paauanusi.
HepaBHoMepHOCT
b TEMIIOB
SBOJIIOLUHU

24

KonTposbHas
pabota

25

Hayunsle
TUIOTE3bI
MIPOUCXOKICHUS
JKH3HHM Ha 3eMJie

26

Jlonay4nsie
IIPEICTaBICHUS O
3apOKIEHUHU
KU3HU




27

OcHOBHBIE ATaNbI
HEOpPraHUYECKON
3BOJIFOIUHA

28

T'umnoresnr
3apOXKICHUS
JKU3HUA

29

Ucropus 3emnn u
METOIBI €€
W3Y4YECHUSI.
JlaboparopHas
pabota
«3yuenue n
OTMCaHNE
HCKOTIaeMBbIX
OCTaTKOB
JPEBHUX
OpPraHU3MOB»

0.5

30

HauanpHbie
JTaIlbI
OPraHu4ecKou
JBOJIIOIUHU

31

OBOJIIONS
JYKapuoT

32

OCHOBHBIE ATaIlbI
3BOJIIOIIH
pPacTUTEITHLHOTO
MHpa.
[IpakTnueckas
pabota
«3yuenue
0coOeHHOCTEH
CTPOCHHS
pacTeHu pasHBIX
OTICIIOBY

0.5

33

OCHOBHBIE dTaIlbl
3BOJIFOIIMH
JKUBOTHOI'O MHUpa

34

OBOJIIONUS
KUBOTHBIX.
IIpaktueckas
pabota
«M3yuenune
0coOeHHOCTEM
CTPOEHHUS
MMO3BOHOYHBIX
YKUBOTHBIX»

0.5

35

PazButue xxu3zHu
Ha 3eMJIe 10 3pam
U [IepuoJiaM




36

MaccoBsie
BBIMI/IpaHI/ISI —
DKOJIOTHYECKHUE
KpU3HUCHI
MPOIILJIOTO

37

CoBpeMeHHBIN
9KOJIOTHYSCKHIA
KpHU3HC, €ro
0COOEHHOCTHU

38

CoBpemeHHast
cucreMa
OPraHUYECKOTO
MHupa

39

OCHOBHBIE
CUCTCMATHYCCKHC

TPYIIIBI
OpraHU3MOB

40

AHTpONOJIOTHS
— HayKa o
YEIIOBEKE

41

PasButne
MIPEACTABICHUH O
IIPOUCXOKICHUH
4eJI0BEKa

42

Mecto yenoBeka
B CHUCTEME
OpraHUYECcKOTo
MHpa.
JlabGopaTopHas
pabota
«3yuenue
ocoOeHHOCTEH
CTpOEHUS CKelleTa
YeloBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUE
M»

0.5

43

JBrokyuye cuiibl
aAHTPOIIOTeHE3a

44

CooTHOIIIEHHE
OMOJIOTHYECKUX U
COILIMAJIBHBIX
(baxTOpoB B
aHTPOTIOTEHE3e

45

OCHOBHBIE
CcTaauu
aHTPOTIOTeHE3a

46

Ilanmeorenernka u
HaJIEOTEHOMUKA




47

DBOIONUA
COBPEMEHHOTO
YeJloBeEKa

48

YenoBedeckue
pachl.
[IpakTnueckas
pabora
«3yueHne
DKOJIOTHYECKUX
aJanTaiui
JeJIOBEKAY
MeXIuCIuIInaa
pHBIE METOJIbI
AQHTPOTIOJIOTHUHU

0.5

49

KontponsHas
pabota

50

3apoxaeHue u
pa3BUTHE
KOJIOTUH

51

MerTop1
9KOJIOTHH.
JlaGoparopHas
pabota
«3yuenue
METO/IOB
9KOJIOTHYECKUX
HUCCIIEIOBAHUID)

0.5

52

3HadeHHe
DKOJIOTHYECKUX
3HAHUN I
yeJIoBeKa

53

OKOJIOTHYECKUE
(hakTophI

54

AOGuoTudeckue
¢dakropsl. CBeT
Kak
3KOJIOTUYECKU I
(dakTop.
JlaGopaTopHas
pabota
«Bp1sBIIEHUE
MIPUCTIOCOOTICHUI
OpPraHU3MOB K
BITUSIHUIO CBETa»

0.5

55

AbuoTtnueckue
(baxTOopBHI.
Temmeparypa kax
JKOJIOTHYECKUI

¢axTop.

0.5




JlaGopatopHas
pabota
«Bp1siBIICHUE
MIPHUCTIOCOOICHMIA
OpPraHu3MOB K
BIIHSTHHIO
TEMIIEpaTyphD»

56

AobGuoTnueckue
(baxTOpBHI.
BrmaxxaocTh Kak
9KOJIOTHYSCKHIA
(bakTop.
JlaGoparopHas
pabota
«AHATOMHYECKHE
0COOEHHOCTHU
pacTeHui u3
pa3HbBIX MECT
OOUTaAHUSI

0.5

57

Cpensl oOuTanus
OpraHnu3MoOB

58

buomgornueckue
PUTMBI

59

JKusnennrie

hopmbl
OpraHu3MoOB

60

buotnueckue
(hakTophl

61

3HadeHHe
OHMOTHYECKUX
B3aUMOICHCTBUI
IS
CYIIIECTBOBAHUS
OpraHu3MOB B
cpene oouTaHus

62

DKOJIOTUYECKUE
XapaKTEPUCTHKHU
MOMYJISIITUI

63

OCHOBHBIC
mokasareinu
MOMYJISALINN:
YHCIECHHOCTD,
IUIOTHOCTb,
BO3pACTHAS U
ojoBas

CTPYKTypa

64

OCHOBHBIE
OKa3aTenu
TIOTYJISIIIAH:




POXKAAEMOCTB,
IIPUPOCT, TEMII
pocra,
CMEPTHOCTb,
MUTPALUU

65

DKoJornYecKas

CTpYyKTypa
MONYJISILTUI

66

JnHamuka
MOIIYJIALUN U €€
perynsnus

67

Kpussie pocra
YUCJIIEHHOCTH
MIOIYJISILIAH.
Kpussie
BBIKMBAHMS

68

DKoJoTHYeCKas
HUIIIA BUA.
JlaGoparopHas
pabota
«IIpucnocobnern
s CEMSIH PaCTeHHUU
K paccesieHUuIO»

0.5

69

Bun xak cucrema
MOMYJSAIHAN

70

3aKOHOMEPHOCTH
MOBEACHUS U
MUTpALL
KUBOTHBIX

71

Coo011ecTBO
OpPraHU3MOB —
OHOLIEHO3

72

DKocHucTeEMa Kak
OTKpPBITAS
cucrema

73

Kpyrosopot
BEIIECTB U MOTOK
SHEpPruu B
IKOCUCTEME

74

OCHOBHBIE
OoKa3aTenu
3KOCHUCTEMBI

75

OKOJIOTUYECKUE
MTHPAMH/IBI

76

N3menenus
coo01ecTB —
CYKIIECCUU

77

[IpuponHsie




9KOCUCTEMBI.
DKOCHUCTEMBI 03€p
U PeK.
DKOCUCTEMBI
MOpEN U OKEAHOB

78

[Ipuponusie
9KOCHUCTEMBI.
DKocHCTEMBI
TYHJIp, JIECOB,
CTeneH, yCThIHb

79

AHTpOTIOT€HHBIE
9KOCHCTEMBI

80

Ypboskocuctemsl
. [IpakTnueckas
pabota
«3yuenue n
OTIMCaHue
ypOOIKOCHCTEMBI
»

0.5

81

3aKOHOMEPHOCTH
(hopmHpoBaHUS
OCHOBHBIX
B3aMOJEHCTBUI
OpPraHu3MOB B
HKOCHUCTEMAX

82

MexaHu3Mbl
BO3CUCTBUA
3arpsi3HEHUN
Pa3HbIX TUIIOB Ha
cyOopraHu3MeHH
oM,
OpraHU3MEHHOM,
MOMYJISIIIOHHOM
1 DKOCHUCTEMHOM
YPOBHSIX

83

KonTposbHas
pabota

84

buocdepa —
oOriernaneTapHa
st 000JI0UKa
3emun YueHue
B. W
BepHazackoro o
ouochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uocdepsl

86

KpyrosopoTs!
BEIIECTB U




OUOreOXUMHUYECK
HE [UKIIBI

87

30HaAIBHOCTH
ouochepsl.
OcHoBHbIE
OMOMBI CYIIN

88

YcToUnBOCTD
ouocdepsl

89

DKOJIOTUYECKUE
KPHU3HCHI U KX
MIPUYUHBI

90

Bo3sneiictBue
YeJI0BEKa Ha

ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pPaCTUTENbHBIN U
YKUBOTHBIN MU

92

OxpaHa npupo/is!

93

OcHoOBHBIE
IIPHUHIUAIIBI
YCTOWYHBOTO
pa3BUTHA
YyeJloBe4YecTBa U
MIPUPOIbI

94

PanmonanpHoe
MIPUPOIOTIONIE30B
aHue u
COXpaHEHHE
OHOJIOrMYECKOI0
pazHooOpa3us
3emun

95

O0001enue no
TeEME
«MHUKPO3BOJIIOIN
U eé
PE3yIbTaThDY

96

O06006111EH1E TTO
TeMe
«Maxkpo3BoJIIOLH
U eé
pe3ynbTaTh»

97

O6o006uieHne no
TEME
«IIpoucxoxaenue
U pa3BUTHE
YKU3HHU Ha 3emiie»

98

O06006111EH1E TTO




TeEME
«IIpoucxoxaenue
YEII0BEKA —
AHTPOIIOICHE3»

99

O06o00611eHuE 110
TeMe «DKOJIOTHS
— HayKa o
B3aHMOOTHOIIIEHN
SIX OPTaHU3MOBY

100

O06o006meHue o
TemMe
«Opranusmsl 1
cpena OOuTaHUs

101

O06001menue no
TeMe «IDKOJIOTHS
BHUJIOB U
MTOITYJISALIAI

102

O06001enue 1o
teme «buocdepa
— rjio0ajgbHas
9KOCHCTEMAY

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

7.5




MPOBEPSEMBIE HA EI'D 110 BUOJIOI'NU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3zoBaHusi

CpopMHpPOBAHHOCTh 3HAHHMI O MECTE€ W POJM OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TTIO3HAHUU 3aKOHOB MPUPOJIBI U
peIIeHNH KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIIEHUH BOIIPOCOB
paInMoHaIBHOTO TPUPOAOTIONH30BaAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenne cucremMol 3HaHMIA 00 OCHOBHBIX METOJaX HAy4yHOTO
TO3HAHMS, WCIIOJIB3YEMBIX B OHMOJIOTHYECKUX HCCICAOBAHUSAX KUBBIX
00BEKTOB W DJKOCHCTEM (OMHCaHWe, HW3MEPEHHE, MPOBEICHUE
HaONIOZICHUIT); CIOCOOaMH BBISIBIICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHE BBIIBUTATh THIOTE3bI, MPOBEPATh UX IKCIICPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpPYS Ieldb HCCICIOBAaHUSA, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU BEIMYHHAMH,
00BsICHEHUE TIONYYCHHBIX PE3yIbTaTOB U (JOPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHe BIaeTh CHCTEMOW OHOJIOTMYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TIOMYJSAIHS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; METaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOMMMEpBI, JWUCKPETHOCTh, CAMOPETYIISIIHUS,
CaMOBOCIIPOM3BE/ICHHE, HACJIEICTBEHHOCTb, W3MCHUYHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.

[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTtera II.




Opnux, 1.1. MeunukoBa, XpOMOCOMHasi TEOpUs HaCJIeICTBEHHOCTH T.
Moprana, 3akoH 3apojpleBoro cxoacrsa K. bapa, sBomrounonHas
teopuss Y. JlapBuHa, CHHTETHYECKAas TEOpUS DBOJIIOLUU, TEOPUS
antponoreneza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1neHTpax MHOroo0pasusi U MpOUCXOKICHUS
KyIbTypHBIX pacTeHudi, yudenue A.H. CepepuoBa 0 mnyrax u
HarpaBJeHusX 3BoJiroIuH, yaeaue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
MIPU3HAKOB, HE3aBUCHUMOrO HacleloBaHMs mpu3HakoB I'. Menpens;
CLICTUIEHHOTO HACJElI0BaHUs NPU3HAKOB U HApYyUIEHUS CIEIJICHUs
reioB T. MopraHa; TOMOJIOTUYECKHX PSAIOB B HACIEICTBEHHOU
n3MeHunBoct H.M. BaBuiioBa; reHermuyeckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. bapa;
ounorenetnueckuii 3akoH . ['exkenst, . Mromepa);

MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyma FO. Jlubuxa, sK070ru4eckor MUpaMubl YHcen,
OMOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBudHOoro OyipoHa J[k.

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

VYmenne peiiatb IMOUCKOBEBIC Ouojoruyeckue 3aJa4u, BBIABJIIATH
IPUYHUHHO-CJICACTBCHHBIC CBs3U MCXKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm W ABJIICHUAMU, [OCIIATH
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA I pasHBIX THUIIOB
HaCJICAOBaHUsA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIATb CXEMBI IIEPEHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

VYMeHue  yCTaHaBIMBAaTh B3aUMOCBSI3M  MEXIYy CTPOCHHEM U
(GYHKIMSAMU: OPraHOMJIOB, KJIETOK pa3HBIX TKaHEW, OpraHamMu U
CHCTEMaMH OpPraHOB Y pacTEeHHH, >KUBOTHBIX M UEJIOBEKA; MEXKIY
sTanamMy OOMEeHa BEIECTB; TallaMU KJIETOYHOTO UKJIA M KU3HEHHBIX
IIMKJIOB OPraHU3MOB; dTallaMH SMOPHOHAJIBHOTO Pa3BUTHUS; TEHOTUIIOM
U (QeHoTunoM, (eHoTMnoM U (pakTopaMu cpelsl  OOUTaHMS;
npoleccaMy  3BOJIOIMM; JBWXKYIIMMU CHJIAMM  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCHUCTEM U NPUCHOCOONEHUSMHU K HHUM

OpraHnu3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC ITPU3HAKU:
CTPOCHHA BUPYCOB, KJICTOK MMPOKAPUOT U 3YKAPHUOT; OAHOKIICTOYHBIX U

MHOTOKJICTOYHBIX OpPraHUu3MOB, BU/OB, 6HOTCOH€HO3OB, O9KOCHUCTEM U




Oouochepsl; CTPOCHHS OPraHoB W CHUCTEM OPraHOB PpACTCHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIBHOCTH, TPOTEKAIOIITUX
B OpraHM3Max paCcTCHHH, >KUBOTHBIX W YEIIOBEKAa; OMOJIOTHUYECKUX
mporeccoB: oOMeHa BemecTB  (MeTabonm3Mm), UWHPOPMAIUU |
IIPEBpAICHHUS YHEPTHH, OPOKESHUS, aBTOTPO(HOTO U TeTepOTPOPHOTrO
TUTIOB THTaHUSA, (OTOCHMHTE3a M XCEMOCHHTE3a, MHTO3a, MekHo3a,
ramMeToreHe3a, OSMOpPHOTEHE3a, MOCTIMOPHOHAILHOTO  Pa3BUTHS,
Pa3MHOKCHHSI, THAUBHyaTbHOTO Pa3BUTHUsSI OpraHu3Ma (OHTOreHE3a),
B3aMMOJICMCTBUSI TE€HOB, TETEPO3UCA; JIEUCTBUA HCKYCCTBEHHOTO
0oTOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; a/UIONMATPHYECKOTO ¥  CHMIIATPUIECKOTO
BHJI000PA30BaHUS;, BIUSHUS JBHKYIINX CHJI BOJIIOIHHA HAa TCHOMOH]T
MOMYJISIIIAK; TPUCTIOCOOJIEHHOCTH OPTaHM3MOB K Cpele OOWTaHWS,
Yyepe/OBaHMs HANpaBJICHUH DBOJIIONMH; KPYrOBOPOTAa BEIISCTB H

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopMUpOBaHHOCTE YMEHHS BBICIATH CYIICCTBCHHBIC IPH3HAKU
BHPYCOB, KIJIETOK TPOKAPUOT W OIYKAPUOT, OJHOKJICTOYHBIX M
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pbOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHU,
NPUCHIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX U3MEHCHHUI B KOCHUCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

Ymenue HCIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIf JI0OKa3aTelbCTBa
pPOJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aUMOCBSI3U
OpraHu3MOB U cpeabl OOUTaHMS; EIMHCTBA YEJIOBEUYECKHX pac;
HE00X0IMMOCTH 3]I0pOBOT0 00pa3a >KM3HH, COXpPaHEHUs pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIOBHS COCYIECTBOBAaHUS NPHUPOIBI U

YCI0BCYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COACPpKaHUA;, UHTCPHPCTUPOBATD ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIIeI0BaHUI B 6I/IOJ10FI/II/I, MCIUIINHC, 6I/IOT6XHOJ'IOPI/II/I;

paccMaTpuBaTh ri00abHBIE 9KOJOTUYCCKHUEC HpO6HGMBI




COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA EI'D 110 BUOJIOI'NA

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

buomornsa xak HaykKa. JKuBBIe cCHUCTEMBI U X HU3YUYCHHUC

11

CoBpemeHHast 6MoI0THsI — KOMIUIEKCHasl Hayka. buosoruueckrue Hayku U u3ydaemble MU 1poOieMbl. OyHAaMeHTaIbHbIE, IPUKIAIHbIE
1 TIOMCKOBbIE HaYYHbIE HCCIIEI0BaHNs B OMOJIOTUH.
3HaueHue Ouosioruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HaydyHOU KapTuHbI Mupa. [Ipodeccuu, cBs3aHHBIE ¢ OHOJIOTHEH.

3HayeHne OMOJIOTHH B HpaKTquCKOfI JCATCIbHOCTU YE€JIOBECKA: MCIUIIMHE, CCIIBCKOM XOSHI\/'ICTBG, IMPOMBIIIJICHHOCTH, OXpaHE IMPUPOJbL

1.2

JKuBrple cuCTEMEI Kak npeaMET H3YUYCHUA onosornu. CBOMCTBA XKUBBIX CHUCTEM: CANHCTBO XHMMHYECKOTO COCTaBa, NJUCKPETHOCTb U
[IETTOCTHOCTh, CIOKHOCTb M YHMOPSIJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AIUs, CAMOBOCIPOU3BEICHUE, Pa3PaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJICKYJISPHBIM, KIE€TOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYISLHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OHMOTEONeHOTHYECKUI), OnochepHsiid. [Ipomecchl, mpoucxoasmue B KUBbIX cucTeMaX. OCHOBHBIE MPU3HAKH JKHUBOTO.

Kuznb kak popMa CyliecTBOBaHUS MaTEPUH

1.3

Metonpl Guonoruueckoir Hayku. HalOmronenue, m3mepeHue, SKCIEPUMEHT, cUCTeMaTH3anusi, MetaaHanu3. lloHsTtue o 3aBUCHMOIl U
He3zaBHUCUMOM nepemMeHHOU. [InanupoBanue skcnepumenTa. [locranoBka u mposepka rumnote3. HyneBas runoresa. [lonsitue BEIOOpKU U
e€ nmoctoBepHOCTh. Pa3z0bpoc B Oumonormyecknx AaHHbIX. OIEHKa JOCTOBEPHOCTH MOJNYYEHHBIX Pe3ylbTaToB. [IpUYMHBI MCKaKEHUS

PE3YyJIbTATOB SKCIICPUMCHTA. IloHsiTHE CTATUCTHUECKOIO TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knetka — cTpykTypHO-QyHKIIMOHANBHAS equHUIA XuBOro. VcTtopusi oTkpeiTus KineTku. Paboter P. I'yka, A. JleBenryka. Kinerounas
teopus (T. [lIsann, M. llIneiinen, P. BupxoB). OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KIIETOYHOM TEOPHUH.
MeTonpl MONEKYASPHOW M KJIETOYHON OHMOJOTHH: MHKPOCKOMHUS, XpomaTtorpadus, siexkTpodope3, METOJ MEYEHBIX aTOMOB,

middepeHnnanbHoe HEHTpUYrupoBaHNe, KyITbTHBUPOBAHUE KIETOK

2.2

XYUMHUYECKUM COCTaB KJIETKH. MaKpo-, MHKPO- U YIBTPAMUKPOIJICMCHTHI. Bonma u eé POJIb KakK paCTBOPUTCIIA, p€arcHTad, y4aCTHC B
CTPYKTYPUPOBAHUHU KIICTKU, TCIVIOPCTYIIAINUU. MI/IHCpaJIBHBIC BCIICCTBA KIICTKH, UX Ouosioruueckas POJIb. Poab kaTMOHOB U aHHOHOB B

KIICTKCE.




buonoruveckune nonumepsl. benku. AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpyKTyphl OenkoBOM Mosekyinbl. [lepBudHas cTpykTypa Oelnka,
NenTHIHAsT CBs3b. BTopwuHas, TpeTWdYHas, 4eTBEpTUYHAsi CTPYKTyphl. JleHarypamusi. CoiictBa OenkoB. Knaccudukanus OGenkos.
buonornyeckue GyHKIUN OSIKOB.

VYraeBonsl. MoHOCaXapuabl, JUCAXapHIIbl, OJUTrOCaXapuabl U monmcaxapuabl. OOmui mIaH CTpOeHUS U GU3NKO-XUMHUECKUE CBOICTBA
yraeBoa0B. buonornyeckue QyHKIMH YTIeBOI0B.

Jlununel. 'mapodunsHO-THIpOdOoOHBIE cBoMcTBa. Knaccuduxamus nunupos. Tpurmunepuns!, (ochonunuasl, BOCKH, CTEPOMIBI.
buonornueckue ¢ynkmuu nunuaoB. OOmmMe CBOKWCTBA OHMOJIOTHUECKHMX MeMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHMIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JJHK m PHK. Crpoenune nyknenHoBbeix kucinot. Hykneorwasl. IlpuHimn kommuiemeHntapHocTtH. lIpaBuio
Yapradda. Ctpykrypa [JHK — nBoitnas cnupans. Mectonaxoxaenne u ouonornueckue ¢pynknuu JJHK. Buasr PHK. ®ynknun PHK B
KJIETKE.

Crpoenne mosekyasl AT®. Makpospruueckue cBsizsu B Moiiekyne AT®. buonormyeckune ¢ynkumun ATD. BoccranopieHHbIE
nepeHocunKH, ux pynkunu B kietke. CexkBennpoBanue [JHK.

CtpykTypHas Onosorus: OMOXUMHUYECKUEe U OMoPU3nIecKre UCCaeq0BaHUs COCTaBa M IIPOCTPAHCTBEHHOW CTPYKTYPBI OMOMOJICKYJT

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U nmpokapuoTrdeckas. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KICTKH.

Crtpoenune npokapuoTudeckoil kinetku. Kierounas crenka 6akrepuii u apxeid. OCOOCHHOCTH CTPOEHUS TeTepoTpo(HOM U aBTOTpOhHOM
MIPOKAPUOTHYECKUX KJIETOK. MecTo U poJib MPOKapHOT B OHOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dyKapHoTUYecKoil kieTku. [1nazmaTudeckas memOpana (mnasmanemma). CTpyKTypa Miaa3MaTHdecKoi
MeMOpaHbl. TpaHCIOPT BEHIECTB yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (muddysus, obneruénHas nuddysus), akTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIM TpaHcmopT). [lomynponuriaemocts MeMOpanbl. Pabota HaTpHii-KaaueBOro Hacoca. JHAOLUTO3:
MUHOIMTO3, daronuTo3. Dk301uTo3. Kinerounas crenka. CTpykTypa 1 pyHKIUU KIETOYHOW CTEHKU pacTeHUM, rpruooB.

Huromnasma. [{utozonms. Ilutockener. J[IBmxkenue uumrtomnasMbel. OpraHouabl kieTkd. OnHoMeMOpaHHBIE OPraHOWABI KJIETKH:
suporuiazmatuueckas cete (OIIC), ammapar [onbmku, NITHU30COMBI, MX cTpoeHHe U (GYHKIMH. B3aMMOCBs3b OJHOMEMOpPaHHBIX
OpraHouioB KieTku. CTpoeHue TpaHyIsIpHOTO peThKyayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuit
(arpanynspHBIif) SHAOIIIa3MaTHUYECKUN peTuKyTyM. CekperopHas GyHKIMS anmapaTa ['onbmku. TpaHcnopt BelecTs B KiieTke. Bakyonun
pacTHTeNnbHBIX KiIeTok. Knetounsrii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUH, MJIACTHIBI.

Crtpoenrie u QYHKIMH MUTOXOHAPHHA M mactuj. IlepBuuHbIe, BTOPUYHBIE M CIIOKHBIC IIACTUABI (DOTOCHHTE3UPYIOIIUX DYKAPUOT.




XJIOpOTIACThI, XPOMOIIACTHI, JISMKOIIJIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranougpl kieTkd CtpoeHue W (YHKIMA HEMEMOpPaHHBIX OPraHOWAOB KIETKA. PuOOcOMBbI. MHKpPOQHIAMEHTHI.
Mpieynsie kKeTki. Mukporpyoouku. Kinerounsiii nentp. CTpoeHue U IBHKEHHE KT'YTUKOB M PeCHUYEK. MUKPOTPYOOUKH HUTOILIA3MBI.
Lentpuons.

Anpo. OO6onouka s1apa, XpOMaTuH, KapHoIlIa3Ma, SAPBIIKH, WX CTpOeHHEe M (QYHKUMU. SIaepHbI OEIKOBBIM MaTpHUKC.
[IpocTpaHCcTBEHHOE PACIIONIOKEHHNE XPOMOCOM B MHTEp(a3HOM sizipe. benku XxpoMaTtuHa — TUCTOHBI.

Knetounsie Bxntouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK AYKapHOT (pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

24

AcCUMMWJIALIASL U JUCCUMUJIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIM M reTepoTpodHbI. YdacTre
KHCIIOpo/ia B OOMEHHBIX Mpolleccax. OJHepreruueckoe oOecnedyeHue KieTku: mnpeBpamieHue AT® B 0OMEHHBIX MpoIlleccax.
@depMeHTAaTUBHBIM XapakTep peakuui KieToyHoro Merabonu3zma. (depmMeHTbl, MX CTPOEHHME, CBOMCTBA W MEXaHU3M JeHCTBUS.
Kodepmentsl. OTimuuns ¢GepMEHTOB OT HEOPTraHWYECKUX KaTaIM3aTOPOB. beTKu-akTUBATOPHl M OCIKU-UHTHOUTOPHL. 3aBHCHMOCTH
CKOPOCTH (pepMEHTATUBHBIX PEaKIU OT Pa3IMYHBIX (PaKTOPOB.

[lepBuuHbIli CHHTE3 OpraHWYECKUX BemecTB B KieTke. DotocmHTe3. Ponp xmopormactoB B mporecce ¢orocuHTe3a. CBeToBas u
teMHOBas ¢a3bl. [IpoaykTuBHOCTH hoTOCHHTE3a. BiusiHue paznuyHbix GakTOPOB Ha CKOPOCTh (poTocuHTE3a. 3HaUeHUE (POTOCHHTERA.
XemocuHre3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPHUIMpYIOIIKEe OaKkTepuH, >Kele300aKTepuu, cepodakTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYEHUE XEMOCHHTE3a.

Amnaspobubie opranu3mbl. Buasl 6poskenust. [IpogykTel OpokeHUs U UX UCIIOJIb30BaHKUE YeJIOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK
00BEKTHl OMOTEXHOJIOTUHU U BO30yIUTENH 0OJIE3HEH.

AdpobHBIe OpraHu3Mbl. JTambl 3Heprerudeckoro odOmena. [loxroroButenbHblil dTam. [nMHMKOIU3 — OECKHCIOPOAHOE paCIICIUICHHE
[JIFOKO3BI.

buonoruueckoe okucieHue, WM KJIETOYHOE JbixaHue. Ponb MUTOXOHApHUI B mpoiieccax Ouosiornyeckoro okucieHus. L{ukmudeckue
peakiuu. OkucnurensHoe pochopunupoBanue. [IpenmyiecTsa a3poOHOro myTH oOMeHa BEIIEeCTB Mepel aHadPOOHBIM. DPPEKTUBHOCTD

HHEPreTHUeCKOro oOMeHa

2.5

Peakuun marpuuHOro cuHTes3a. [IpMHIMI KOMIIEMEHTApDHOCTH B pEakLUUsAX MaTpPUYHOIO CHHTe3a. Peanmsanust HacluelnCTBEHHOM
uHpopmanuu. ['eHeTnueckuii kon, ero cBoicrBa. TpaHckpumuus — Matpuusblii cunTe3 PHK. IlpuHOuMOBl TpaHCKpHUILUU:
KOMIUIEMEHTAPHOCTb, aHTHIIAPAIIEIBHOCTh, aCHMMETPUYHOCTb. TpaHcisauus u e€ stanbl. Yuyactue TpancnopTtHeix PHK B OuocunTese
Oenka. YcioBusi Onocuntesa Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocoM B OnocunTe3e Oernka.

Opranuzanys reHoma y IpoKapuoT U 9yKapHoT. Peryssius akTHBHOCTH I'€HOB y TpoKapHoT. I 'unoresa onepona (P. XKakob, K. Mano).




Perymnsus 0OMEHHBIX TPOILIECCOB B KieTKe. KiieTounslii romeocTas.
Bupycsl — HeknerouHble (GOpPMBI KU3HH M oOnuratHeie mapasuTbl. CTpPOEHHE MPOCTHIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB,
Oakrepuodaros.

BupycHsie 3a605eBanus yenoBeka, )KUBOTHbIX, pacternid. CIT1/], COVID-19, conuanbable 1 MEAUIIMTHCKHE TTPOOIEMBI

2.6

Knetounslil nukim, ero nepuos! u perynsuus. Marepdaza u Muto3. OcoGeHHOCTH POLECCOB, MpoTeKatoux B uHTepdase. [loaroroska
KIETKU K neneHuto. IlpecuHreTnueckuil (MOCTMUTOTUYECKUI), CUHTETUYECKUI M MOCTCUHTETUYECKUI (MPEMUTOTUYECKUI) MEPUOIbI
uHTEpPasbl.

Marpuunsiii cunte3 JJHK — permkanms. Ilpunnunsr permukanuu JJHK: kommieMeHTapHOCTb, MOJYKOHCEPBAaTHUBHBIN CHHTE3,
aHTunapaieabHocT. MexannsM permmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u Tenomepasza. XpOMOCOMHBIN
HabOp KJIETKH — KapHOTHUIl. JIUIIIONAHBIN U ratuionAHbINH Habopbl XpoMocoM. ["'omMosioruunbie XpoMocoMsl. [10710BbIe XPOMOCOMBI.
Jenenne kneTkn — Muto3. CTaguyu MUTO3a U MMPOUCXOISIINE B HUX Mpouecchl. Tumbl muTo3a. Kapuoknnes u mutokuHes. bruosornyeckoe
3Ha4YeHHe MUTO3a. Perynanus MUTOTHYECKOTO KA KieTkU. [Iporpammupyemast kiieTouHasi riOepb — arornro3s.

qDYHKL[I/IOHaJ'IBHaH I'CHOMHKaA

Opranusm kak OMoJIOrHyYecKas CuCTeMa

3.1

OIHOKJIETOYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBbI.

dopMbl pa3MHOKEHHS OPraHu3MoOB: Oecriojioe (BKJIIouYas BEreTaTUBHOE) M TOJIOBOE. Buapl Oecrosioro pa3MHOXKEHHUS: MOYKOBAHHUE,
cropyJsius, (parMeHTaIus, KIOHUPOBAHHE.

[TosnoBoe pasmuoxenue. IlonoBeie kineTku, uiau ramersl. Meio3. Craguu meito3a. [loBegenue xpomocom B merose. KpoccuHrosep.
buonoruueckuii cMpIci Mei03a U MOJIOBOTO Tpolecca. Melo3 U ero MeCTo B JKU3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzapoapimieBoe paszputue. [‘amerorenes y >KMBOTHBIX. [lomoBbie xene3bl. OOpa3oBaHHME UM Pa3BUTHE IOJIOBBIX KIIETOK.
Cnepmarorene3 u ooreHe3. CTpoeHHe TMOJOBBIX KIeTOK. OTMIOJAOTBOpEHHE U HSMOPHUOHATBHOE pa3BUTHE KUBOTHBIX. (CrmocoObl
OIUIOIOTBOPEHMS: HapYKHOE, BHyTpeHHee. [lapreHorenes.

NnmuBunyanpHOe pa3BuTHE OpraHu3MoB (oHToreHe3). Craauu 3MOpuoreHe3a KMBOTHBIX (Ha mpumepe nsarymiku). pobnenue. Tumbl
npobnerns. OcoOeHHOCTH ApoOJTeHUs MICKOMUTAIOMIMX. 3apOJbIIIeBble JUCTKU (TacTpylslus). 3akiaJka OpraHoB M TKaHeW U3
3apOJIBIIIEBBIX JINCTKOB. B3auMHOe BIUSHIE YacTel pa3BUBAIOIIETOCS 3apo/biiia (IMOpUOHATBHAS MHIYKIINS). 3aKIajKa TiaHa CTPOCHUS
KMBOTHOTO KaK pPe3yJIbTaT HEpPapXUUYECKUX B3aMMOJCHCTBUII T'eHOB. BrusHue Ha SMOpPHOHANBHOE DPa3BUTHE Pa3IMYHBIX (DAKTOPOB
OKPYKAIOLIEN CPEIBI.

Poct u pasBurue >xuBoTHBIX. [locTamOpuoHanbHbIi mepuoa. Ilpsmoe u Hempsimoe pasButue. PaszButue ¢ Mmeramopdosom y




0ECII03BOHOYHBIX M IO3BOHOYHBEIX JKHBOTHBIX. BHOJIOrHYeckoe 3HadYeHHeE IpsAMOIro U HCOPAMOI'O pa3BUTUA, UX PaACHPOCTPAHCHHUC B
npupose. Tumbl pocra KUBOTHBIX. DaKTOPBI perynsuuu pocta XKUBOTHBIX M YesnoBeka. CTaauu NOCTAIMOPHUOHAIBHOTO Pa3BUTUS Y
JKUBOTHBIX U 4yesloBeka. [leproapl oHTOreHes3a yemoBeka.

PasmHoxeHmne u pazButue pacreHuil. ['amerodut u copodur. Melio3 B )KU3HEHHOM LUKJIe pacTeHuid. OOpa3oBaHue Crop B Mporecce
Meno3a. ['amerorenes y pacteHuil. OMaoJ0TBOPEHUE U Pa3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOMHOE OIUIOOTBOPEHNUE Y IBETKOBBIX

pactenuii. O6pa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MBbl PETYJISIUN OHTOTE€HE3a y PACTEHUN U )KMBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHUA I'CHCTUKH KaK HAaYyKH. OCHOBHBIE T€HETHYECKHE MMOHATHA U CUMBOJBL. | OMOJIOTHYHbBIE XpPOMOCOMEI,
AJUICJIBHBIC T'CHBI, aJIbTCPHATHBHBIC ITPU3HAKH, )IOMHHaHTHBIﬁ n peuecanHmﬁ MMPpU3HAK, 'OMO3UIroTa, rerepo3nrora, 4Yucras JIUHUA,

rudpubl, reHoTun, peHorun. OCHOBHBIE METO b TEHETUKU: THOPHIOTOTHIECKUN, ITUTOJIOTHIECKUH, MOJIEKYIISIPHO -T€HETUYECKUMA

3.3

Monorubpuanoe ckpemuBanne. IlepBeiii 3akoH Menaens — 3akoH enuHooOpasusi THOPHUIOB TEepBOTO TOKoJieHus. [IpaBuio
noMHHUpOBaHMs. Bropoil 3akon MeHzaenss — 3akoH pacHielieHUsl TNpu3HaKkoB. lluTonoruyeckue OCHOBBI MOHOTHOPHIHOTO
cKkpeniuBaHus. ['unoresa 4MCTOTHI raMeT.

Ananuzupyromee ckpeniuBanue. [I[pomexyTounslil XxapakTep HaciaeAoBaHus. Pacmenienue npu3HakoB pY HEMOJIHOM JOMHUHUPOBAHUH.
JlurnbpuaHoe ckpeniuBaHue. Tpetuid 3akoH MeHens — 3aKOH HE3aBUCHMOTO HACJIeIOBaHMs MPHU3HAKOB. l[uTosIOTHYECKHE OCHOBBI
JUTUOPUIHOTO CKPEIUBAHUSI.

CuerieHHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CremyieHHOe HacleOBaHHWE TI'E€HOB, HApYyIICHHE CIEIUICHUS MEeXIY
reHaMu. XpoMOCOMHasi TEOpHsI HACIECTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXaHU3M OIPEIEICHHS M0Ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U reTeporaMmeTHbI
noJj. ['eneTnyeckas CTpyKTypa oJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIJICHHBIX C TIOJIOM.

l'enotun kak nemoctHas cucrema. [lnefoTponusi — MHOKECTBEHHOE JAeCTBUME reHa. MHOKECTBEHHbIM aienusM. B3aumonelictBue

HCAJICIBbHBIX I'CHOB. KOMHJ'ICMCHTapHOCTB. Onwmcras. HOJ'II/IMepI/IH

3.4

BzaumopeiictBue reHotuna M cpensl npu GopmMHupoBaHUHM (eHoTuna. M3MeHuMBOCTH Mpu3HAKOB. KadecTBEHHbIE M KOJIWYECTBEHHBIE
IIPU3HAKKU. BUbI N3MEHUNMBOCTU: HEHACIICACTBEHHAs U HACIICICTBCHHAS.

MoandukaoHHas U3MEHUMBOCTb. Poib cpersl B (OPMHUpPOBaHMM MOJU(MUKAMOHHOM M3MeHYMBOCTH. Hopma peakuuu mnpu3HakKa.
Bapuatmonssliii psii 1 Bapuairiontas kpusas (B. Horanncen). CoiicTBa MOAM(HKAIIMOHHOM N3MEHYHBOCTH.

I'eHoTHIMUeckast M3MEeHUMBOCTb. CBOWMCTBAa T'€HOTHITMYECKOM HM3MEHYMBOCTH. BHIBI T'€HOTHITMUYECKON H3MEHUMBOCTH: KOMOWHATHBHAS,
MYTalMOHHASI.

KomOunatuBHast m13MeHUMBOCTh. Mel03 1 MOJI0BOH MpoIiece — 0CHOBAa KOMOMHATUBHOM N3MEHUYMBOCTH. POJIb KOMOMHATUBHOI N3MEHYNBOCTH




B CO3/IaHUM T€HETUYECKOTO Pa3HOOOpa3us B IpeiesiaX 0AHOTO BU/IA.

MYTaIII/IOHHaﬂ HU3MECHYUBOCTbD. BI/II[I)I MYTaHHfIZ I'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CroHTaHHbBIE U WHAYIUPOBAHHBIC MYyTalllH. HI[epHI)Ie u
HMUTOINIA3MAaTUYCCKUEC MYTAallUU. CoMaTH4ecKre U II0JIOBBIE MyTaluu. HpI/I‘II/IHI)I BO3HHUKHOBCHUA MyTaHI/IfI. MYTaFGHI)I U UX BIHWAHHUEC Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOoIiecca. 3aKOH TOMOJIOTMYECKUX PAJIOB B HacsiecTBeHHOM n3menunBocT (H.M. BaBumos).

BHCHILGpHaﬂ N3MCHYHMBOCTh U HACICACTBEHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHas mOporpaMma HUCCIEIOBAaHHMS TE€HOMa 4YeloBeKa. MeTOIbl HM3y4eHHs TEeHETHMKH 4YeJOBeKa:
TeHEAJOTUYECKUN, OJIM3HEIOBBIA, ITUTOTEHETUYECKUN, TOMYJISIIUOHHO-CTATUCTHYECKUH, MOJEKYIsIpHO-TeHeTnYecKkuid. CoBpeMeHHOe
ONpENEICHUE TEHOTHUIIA: TOJHONEHOMHOE CEKBEHUPOBAHHWE, TE€HOTUIMpPOBaHWE, B TOM uucie ¢ mnomombio [IP-ananu3a.
HacnencrBennbie 3a0osieBaHusi  4denmoBeka. [€HHbIE H  XpOMOCOMHBIE 0oJIe3HM deNoBeka. bojesHM ¢ HaclueACTBEHHON
MPEAPACTIONOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKON TEHETHKH B TPEIOTBPAIICHUH M JICUCHUH TEHETHYECKHX 3a00JICBaHUN YeIOBEKa.

CTBOJIOBBIE KJIETKHA

3.6

JloMecTHKaIus ¥ CeNEeKIns. 3apoXkKICHNEe CEICKIIMU U JoMecTrKaiui. Yuenne H.M. BaBuioBa o nieHTpax mporCX0KIEHUSI 1 MHOTOOOpa3Hst
KYJIbTYpPHBIX pacTeHui. Poib ceseKinu B CO3AaHUM COPTOB PaCTEHUN U TOPO KMBOTHBIX. COpT, MOpOJa, IITaMM. 3aKOH TOMOJIOTUYECKUX
pAI0B B HacleACTBeHHOM n3MeHunBocTy H.M. BaBumoBa, ero 3HaueHue 1 CEEKIIMOHHOM PabOTHI.

Meroapl ceNeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIH M WHIUBUIYaJTbHBIA. OTanmbl KOMOWHAIIMOHHOMW CEJICKIIMH.
HcnpiTanue npousBoauTeneit mo motoMctBy. OTOOp MO TEHOTHUITY C TIOMOIIBIO OICHKHA (PEHOTHITA IIOTOMCTBA M OTOOP IO TEHOTHITY C
momonnsio anamm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIeKIIMOHHOHN paboThl. PajiuanuoHHBIN U XMUMUYECKUI MyTareHe3 Kak MCTOYHUK MyTalui y
KyIbTYpHBIX (hopM opraHu3zMoB. Mcrolib30BaHHE T€HOMHOTO PENaKTUPOBaHMS W MeToA0B pekoMOuHaHTHBIX JIHK ans momydenus
HCXOJIHOTO MaTepuaja JJis CEeICKIINH.

[lomyuenne mnomumuionaoB. BHyTpuBHIOBas ruOpuaM3alys. bBIM3KOPOACTBEHHOE CKpelMBaHue, Wi WHOpuauHr. HepoactBeHHoe
CKpelllMBaHue, Wi aytopuauur. ['ereposrc u ero mnpuuuHbl. Vcmonb3oBanuwe rereposuca B cenekuu. OTAanéHHAs THOPHIM3ALISL

HpeO,Z[OJ'IeHI/IC 6CCHJ'IOI[I/ISI MCKBHUIOBBIX FI/I6pI/II[OB. I[OCTI/DI(GHI/ISI CCIICKIIHN paCTeHI/Iﬁ N )KNBOTHBIX

3.7

O6T>6KTLI, HCIIOJIB3YCMBIC B 6I/IOTCXHOJIOFI/II/I, — KJICTOYHBIC U TKAHCBLIC KYJIbTYPbl, MUKPOOPIaHNU3MEbI, UX XaPaAKTCPHUCTHKA. Tpa)II/II_II/IOHHaH
OMOTEXHOJIOTHUS: XHC6OHCHCHHC, MOJIYYCHHUC KHUCJIOMOJIOYHBIX TMPOAYKTOB, BHWHOJICIIUC. MI/IKpO6I/IOJ'IOF nueckuii cuHTe3. OOBEKTHI
MI/IKpO6I/IOJIOFI/IquKI/IX TEXHOJIOTHH. HpOI/I3BOI[CTBO 66.]'[1(3., AMHWHOKHUCIIOT U BUTAMHHOB. I/ICKyCCTBCHHOC OINIOJOTBOPCHHUC. PGKOHCTPYKI_II/IH
SIMLIEKIIETOK U KIIOHUPOBAHUEC ) KUBOTHBIX. MeTton TpaHCIUTaHTalUU AOCP KICTOK.

XpoMocoMHasi U TeHHas HHXeHepHs. VCKycCTBEHHBIH cHHTEe3 TeHa M KOHCTpyupoBaHue pekomOuHaHTHBIX JIHK. Jloctmxenus u




MEPCIEKTHUBBI XPOMOCOMHOM M TeHHOW MH)KeHEepUu. MeauunHcKue OMoTexXHOoJIoruH. VICToab30BaHue CTBOJIOBBIX KIIETOK

Cucrema 1 MHOroo6pasue OpraHmyeckoro Mupa

4.1

buosiorndyeckoe pazHooOpasue opranu3moB. COBpeMEHHas CUCT€Ma OpraHmdeckoro mupa. IIpuHIunNsl Ki1accupuKanuy OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTpPOEHUsT M JKU3HENESATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHbIE T'pHOBI,
OJIHOKJIETOYHbIE BOJOPOCIH, JIpyrue npotuctel. KojgoHuaabHble OpraHu3Mbl. J[BHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOMIHOE,

KTYTHKOBOC, pPECCHUYHOC. BaHII/ITa Y OAHOKJICTOYHBIX OPTaHU3MOB. PaBI[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucer

4.2

MHOrokjeTouHble pacTeHus. B3anMoCBA3b dYacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpraHOB
MHOTOKJICTOYHOTO opranm3Ma. OpraHu3Mm Kak eauHoe Iefioe. TkaHu pacTeHud. THmbl pacTHTENbHBIX TKaHE: oOpa3oBarenbHas,

MMOKPOBHAs, MPOBOASIIAs, OCHOBHAS, MeXaHHuecKasi. OCOOEHHOCTH CTPOEHUs, GYHKIMH U pacrosokKeH!us TKaHEeW B opraHax pacTeHUI

4.3

BereratuBHble M TeHepaTUBHbIE OpraHbl pacreHud. DyHKIMKM opraHoB U cucrem opraHoB. Kapkac pacrtenuid. JIBmwkeHue
MHOTOKJIETOYHBIX pPAacTeHHi: Tpomu3Mbl UM HacTuu. lloriomeHue BOAbBI, YIIEKUCIOTO ra3a U MHUHEpPaJIbHBIX BEIIECTB PACTEHUSMHU.
Jpixanue pactenuid. uddysus ra3oB yepe3 MOBEpPXHOCTh KIETKH. TpaHCIIOPTHBIE CUCTEMBI pacTeHHil. Beiaenenue y pactrenuii. 3amura
Yy MHOTOKJIETOYHBIX pacTeHuil. Kyrtukyna. CpeacTBa macCCUBHOM M XUMUYECKOM 3alUThI. OUTOHIUIBI.

PaznpaxxuMocTh U perynsiuus y opranu3MoB. Pa3ipa’kuMocTh U peryisiius y MHOTOKIIETOUHBIX pacTeHuil. PocToBbie BemiecTBa U MX

3HAa4YCHUC

4.5

MHOTrOKJIETOUHBIE KMBOTHEIC. B3anMOCBA3b dYacTeli MHOT'OKJIECTOYHOTO OpraHus3ma. TKaHI/I, Oopraibl M CHCTCMbI OpPraHOB
MHOT'OKJICTOYHOI'O OpraHu3ma. OpraHI/ISM Kak emuHoe nenoe. I'omeocra3. TkaHM KMBOTHBIX M 4YeIOBEKAa. THUMBI ’KMBOTHBLIX TKAHEH:
OIUTC/IMAJIbHAA, COCIAUHUTCIIbHAs, MBIIICUHAA, HCPBHAs. Ocob0eHHoCcTH CTPOCHUA, q)YHKHI/Iﬁ H PACIIOJOXKCHHUA TKaHEeH B OopraHax

JKHUBOTHBIX N YCJIOBCKA

4.6

OpraHLI U CUCTCMbI OPIraHOB KHUBOTHBIX. (DYHKI_II/II/I OpTraHOB U CUCTEM OPraHOB. Onopa TCJIa OPraHu3MOB. CxkeneTsl OAHOKJICTOYHBIX U
MHOTOKJICTOYHBIX >KMBOTHBIX. HapY)KHHﬁ 151 BHYTpeHHI/Iﬁ CKCJICT. CTpOCHI/Ie Y TUIIBI COSIMHEHUS KOCTEH.

I[BI/I)KGHI/IC MHOT'OKJIETOYHBIX >XMBOTHBHIX. [IuTaHme >kuBOTHBIX. IIMTaHHE IMMO3BOHOYHBIX >KHBOTHBIX. I[BIXaHI/Ie KUBOTHBIX. KokHOE
JAbIXaHHC. )Ka6epH0e U JIETOYHOE JbIXaHHUE.

I[BIX&HI/IC IIO3BOHOYHBIX XHMBOTHBIX. 3BOJ’IIOL[I/IOHHOC YCJIIOKHCHUEC CTPOCHUA JIETKUX ITO3BOHOYHBIX >KMBOTHEIX. I[BIX&TCJIBH&H cucreMa
yelloBeKa. MeXaHu3M BEHTHUJISILNUM JIETKUX Yy OTUll U MJICKOIMUTAIOMIUX. TpchnopT BCIICCTB Y OPraHU3MOB. TpchnopT BCUICCTB Y

JKHNBOTHBIX. KpOBCHOCHa}I cucremMa u € OpraHbI. KpOBeHOCHaH CUCTEMA IIO3BOHOYHBIX JKHBOTHBIX. prrI/I KpOBOO6paIJ_IeHI/I}I.




OBOJIIOLMOHHBIE YCI0KHEHUSI CTPOEHHUSI KPOBEHOCHON CHCTEMBI IT0O3BOHOYHBIX JKUBOTHBIX. BblieneHue y opraHuzMoB. Beijnenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosd. Opranbl BbiaeneHUs. CBs3b IMOJIOCTH TejJa C KPOBEHOCHON M BBIIEIMTENBHON cHcTEMaMH.
Boiienenue y no3BOHOYHBIX JKUBOTHBIX. 3aIllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI U UX MPOU3BOJIHBIE.

Pa3znpaxxumMocTs U perymsiuys y opranu3MoB. Pa3paxumMocTh y 0IHOKIETOYHBIX OpraHu3MoB. Takcuchl. PazapaxxumMocTh 1 peryasuus y
MHOTOKJIETOUHBIX pacTeHHil. POCTOBbIE BelllecTBa U UX 3HAUECHHUE.

HepBHas cuctema u pediexTopHas peryisius y MHOTOKJIETOYHBIX XUBOTHbIX. HepBHas cucremMa u €€ oTnaenbl. DBOIIOIMOHHOE
YCII0)KHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI Y )KHBOTHBIX.

Pa3pabotka amroputmMoB u mporpamMm i 3((eKTHUBHOW (QYHKIMOHAIBHON AaHHOTAlMM TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB,

MeTa00JIOMOB MUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX M YEJIOBEKA

S Opraaun3M 4eIoBeKa U €ro 3/J0POBbE
Opranbl U cucTEeMBbl OpraHoB uenoBeka. OTIeNbl TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc u pednexropnas nyra.
51 besycnoBHble u yciaoBHbIE peduiekchl. ['ymMopanbHas perymisuus 1 S3HIOKPUHHAS CUCTEMa )KHUBOTHBIX U 4yesloBeKka. JKere3bl SHIOKPUHHOM
' CHUCTEMBI U MX TOPMOHBHI. JlelicTBre TOPMOHOB. B3aMMOCBs3b HEPBHOW M PHIOKPUHHOM cucTeM. ['mmoramaMo-Tunodu3apHas cucTeMa.
Pedunexc u peduiektopHas myra. besycimoBHbIe U yCTOBHBIE PEQIICKCHI
3amura opraHu3Ma oT OosiesHed. MMMyHHass cuctema denoBeka. KIleTOWHBIH M TyMOpaldbHBI WMMYHHTET. BpoKaEHHBIH,
5.2 puoOpeTEHHbIN crienupuIecKuii UMMYHUTET. Teopust KiIoHaIbHO-cenekTuBHOro nMmyHuteta (I1.9pmmx, ®.M.bepuer, C.ToHerasa).
BocnanurensHbie 0TBETH OpraHu3MoB. Poiib BpOXKAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM
5.3 Kposenocnas cuctema u e€ opransl. Cep/iie, KpOBEHOCHbIE coCybl U KpoBb. Kpyru kpoBooOpaienus. Pabota cepaua u e€ perynsinus
54 Hpixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTh KJIETKH. J[pIxaTenbHas cuctema uenoBeka. J[pIxaTenbHas MOBEPXHOCTb.
' Perymsiius npixanus. JlpixarenbHbie 00BEMBI
55 [IumeBaputenpHas cucrema uenoBeka. OTaenbl NUILEBAPUTEIBHOTO TpakTa. [luimeBapurenbHble jxene3bl. BHyTpUMOJIOCTHOE H
' BHYTPHUKJIETOUHOE MMUIIEBAPEHUE
5.6 [TokpoBsl U ux mpousBoaHble. Opranbl BoiAeneHus. [louku. Ctpoenue u ¢GyHKIHOHHpOoBaHHE HedpoHa. DumbTpanus, cekpenus u
' oOpaTHOE BcachlBaHHE KaK MEXaHU3MbI paOOThI OpraHoB BeiAeNneHus. OOpazoBaHuE MOYH Y YEIOBEKa
5.7 JIBukeHue yenoBeka: MpleyHas cucreMa. CKeJeTHbIE MBI U X padoTa. CTpoeHHE U TUTIBI COSTMHEHHS KOCTEH
6 Teopus 3Bomtounu. Pazsutue xxu3Hu Ha 3emiie




OpoumoronHas teopust Y. lapsuna. [Ipennocsuiku BO3HUKHOBEHMS 1apBUHU3MA. JKU3Hb 1 HayuHas aestenbHocTh Y. JlapBuHa.

I[BI/DKYHII/IG CHJIBI D3BOJIIOIIMK BHUIOB IIO 4. I[apBI/IHy (BI)ICOKaFI HHTCHCUBHOCTb PAa3MHOXCHUSA OpPraHu3MOB, HACJICACTBCHHAA

6.1 M3MEHUYHBOCTH, OOph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN H NCKYCCTBEHHBIN 0TOOD).
Odopmiienue cunternyeckoit Teopun sBosronuu (CTD). Heiltrpanenas teopus sosrormu. CoBpeMEHHAs: BOJIIOIUOHHAS OMOJIOTHSL.
3HavYeHHE DBOJIIOIMOHHON TEOPUH B JOPMUPOBAHUHN €CTECTBEHHO-HAYUYHOW KapTUHBI MUPa
[Monmynsaumst kak >7MeMeHTapHas eAuHHuIa 3BoJitonud. COBPEMEHHBIE METOJbI OIICHKM TE€HETHYECKOTO pPa3HOoOOpasus U CTPYKTYphI
nonyssauuii. 3meHenne reHodoHaa MOMYISAIMN KaK AJIEMEHTapHOE ABOJIIOIMOHHOE SIBJIEHHWE. 3aKOH T'€HETUYECKOro paBHoBecus JxK.
Xapnu, B. BaiinGepra.
DOneMeHTapHble (DaKTOpbI (ABMXKYIIHAE CHIIBI) ABOMIONKK. MyTtanmuoHHb mporiecc. KomOuHatnBHAs M3MEHYMBOCTh. [peiid reHoB —
CTyJailHple HEHAIpaBJIEHHBIE W3MEHEHHUs 4YacTOT ajuienied B momyssiusax. Dddekt ocHoBarens. Murpanun. M3omsamus momyssimii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OHoJorudeckas (penpoayKTUBHAs).
EcrectBennbiii 0TOOp — HampaBisomui ¢Gaktop s3Bojonud. POpMBI €CTECTBEHHOTO OTOOpa: ABWXKYIIUN, CTAOMIIM3UPYIONINN,
6.2 paspeiBaromuii (Tu3pyntuBHbI). [To10BOM OTOOD.
' [Ipucrnoco6aeHHOCTh OPraHU3MOB KaK Pe3yJabTaT MUKPOIBOJIIONNUA. BO3HUKHOBEHHE MPUCIIOCOOJICHUN Y OpraHu3MoOB. ApoMop(o3bl U
uanoanantauuu. [Ipumeps! npucnocobiaenuii y opranu3zMoB. OTHOCUTENIBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u cTpykrypa. BunooOpa3oBanue kak pe3ylbTaT MUKPO3BOIIOIUH. M30ms1us — KiroueBoi (akTop BUI000pa30BaHUS.
I[Iytm u cmocoObl BHA00Opa3oBaHMS: ajulonaTrpuyeckoe (reorpaduyueckoe), CHUMITATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(momurutonan3anus, rudpuansanus). JIuTenbHOCTh SBOTIOIMOHHBIX POIECCOB.
Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.
Ponp sBosonMoHHON Onosioruu B pa3paboTKe HAayYHBIX METOJOB COXpaHEHUs OuopasHooOpasusi. MUKPOIBOIIONHS U KOIBOJIOIHS
Mapa3uToB U UX X035eB. MexaHu3Mbl POPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpbOBI ¢ HEl
MeTtosl U3ydeHus: MakpodBotoiuy. [laneonronornueckne MeToabl u3ydeHus sBoonun. [lepexomansie Gpopmbl U (uIoreHeTHUECKHE
PSIBI OPTaHU3MOB.
buoreorpaduueckue meroap! u3ydeHus sBoonun. CpaBHeHne Giopsl U GpayHbl MaTEPUKOB U OCTPOBOB. broreorpaduyeckue obmactu
6.3 3emun. BHIBI-OHIEMUKH U PETUKTHL

3M6pI/IOJIOTI/I‘{eCKI/IC u CpaBHI/ITCJIBHO-MOp(I)OHOTI/I‘{eCKI/Ie MCTOABbI M3YYCHHSA SBOJIIOLIUH. I'eHeTndeckre MeXaHHU3MbI 3BOJIIOLMHU
OHTOT'€HE3a M IOSBJIICHMS ABOJIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAJOTUYHBIS OpraHbl. Py,Z[I/IMeHTapHBIC OpraHbl U aTaBU3MBbI.

MOHCKy.]IHpHO-FGHCTI/I‘-IGCKI/IG, OHMOXUMHUYECKHIE U MAaTEMAaTHYECKHE MCTOJbI U3YUYCHUS 3BOJIIOLIUU. T'oMoIOTHYHEIC T€HEI. COBpeMCHHBIe




MCTOAbI TIOCTPOCHUA (1)I/IJIOI‘CH€TI/I‘I€CKI/IX ACPCBLCB.
XpOMOCOMHI)IC MyTallliu 1 3BOJIFOIIHUA T'CHOMOB.
OO6mue 3akoHOMepHOCTH (TpaBuia) 3BoJionuMM. HeoOpaTtumocTs sBomonmu. AnanthBHas paauanus. HepaBHOMEpHOCTH TEMIIOB

9BOJIIOIINH

6.4

HayuHnble runoressl MpouCXoXkACHUS KU3HU Ha 3emiie. AOnoreHes u naHcrepmus. JJoHaydHble MpeacTaBIeHUS O 3apOKIEHUU KU3HU
(kpeaunoHu3M). I'unoresa NOCTOSIHHOTO CaMO3apOKACHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. [Tacrepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATarbl HEOpPraHUUecKou Boonuu. [ImaneTapHast (reolorudeckas) BOJIONUS. XUMAYECKast BOJIONHS. AOMOTEHHBIN CHHTE3
oprannyeckux BemecTB u3 Heopranumdeckux. OmpiT C. Mumiepa u I'. IOpu. O6pazoBanne nonuMepoB n3 MmoHoMepoB. KoamepBatHast
runore3a A.W. Onapuna, runote3a nepsuuHoro OynboHa J[x. XonzaeiHa, renernyeckas runoresa I'. Ménnepa. Pubosumsr (T. Uek) u
runore3a «vupa PHK» V. 'unbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emuin u metoapl €€ u3ydeHus. VcKomaemble OpraHuyecKhe OCTaTKU. ['eoxpoHosioruss U €€ MeTonbl. OTHOCUTENbHAs M
abCoITI0THAS T€OXPOHOJIOTHS. [ e0XpoHOIOrnYecKas IIKalia: 30HbI, 3Pbl, IEPUO/IBL, ATTOXU.

Hauanpabie sTambl opraHnyeckod 3Bostonuu. [losiBiieHHE M 3BOJIONUS TEPBBIX KIETOK. DBOMIONUS MeTaboiau3ma. Bo3HMKHOBEHHE
nepBbIxX 3kocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJlor MepBbIX Ha 3emuie coobuiectB. CtpomaTonuTsl. [IpokaproTsl u
3YKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOHnOTeHe3). DBOIMIOIMOHHOE MPOUCXOKIAeHIE BUPYCOB. [IporcxokaeHre MHOTOKIIETOUHBIX OPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX IPYIIT MHOTOKJIETOUYHBIX OPraHU3MOB.

OcHoOBHBIE 3Tambl BOJIOIUHU BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Boixoa pactenuit Ha cymry. [losiBieHne ciopoBbIx
pacTeHuil U 3aBoeBaHue uMu cymn. CemeHHble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUI.

OcCHOBHBIE ATambl 3BOJIONUM XUBOTHOrO Mupa. OcHOBHble apomMopdo3bl KMBOTHBIX. Bennckas ¢dayna. KemOpwuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THMOB. [lepBbie X0p10BbIe KMBOTHBIE. JKM3HB B BOJie. DBOIIIOLMS O3BOHOYHBIX. [Tponcxoxaenune ampuouii u
pentuiuid. IlpoucxoxkaeHue MiekonuTalomux U nOTul. [IpuHOMD ximoyeBoro apomopdoza. OcBoeHue O€CNO3BOHOYHBIMH U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3Butue *ku3HM Ha 3emiie 10 3paM U MepuoJiaM: apxel, MpoTepo30ii, maneo30i, Me3030M, kaifHo30M. O0IIas XapaKTepucTUKa KIuMaTa
U Te0JIOTUYECKUX TporieccoB. [losBieHNe U paclBET XapaKTepHBbIX OPraHU3MOB. YTIIe00pa3oBaHKE: €ro YCIOBUS U BIMSHUE Ha Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHMSI — 3KOJOIMUYECKHE KpHU3MChl mpomoro. IlpuumHbl M cineacTBuss MaccoBbIX BbIMHUpaHMil. CoBpeMEHHBIN




9KOJIOTMYECKUI KPU3KC, €T0 0COOCHHOCTH

Paznensr u 3agaun anTpononoruu. Meroasl anTponoioruu. CTaHOBJICHUE MPEICTABICHUNA O TPOUCXOXKICHUN YesioBeka. COBpeMEHHbBIE
Hay4yHbI€ TEOPUH.

CxoacTBO 4enoBeKa C KMBOTHBIMHM. CHCTEMAaTHYECKOE IMOJIOKEHHE ueiaoBeka. CBHUIETENbCTBA CXOJCTBA YEIOBEKA C >KUBOTHBIMHU:
CpPaBHUTEIBHO-MOP(OJIOrnueckue, sMOpuoIorndeckue, pu3noaoro-onoxuMuyeckue, nopeaeHueckue. OTiInuus 4eaoBeKa OT KUBOTHBIX.
[Ipsimoxo0skIeHNE U KOMIJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpOIOreHe3a: Ouojoruyeckue, counanbHble. COOTHOIIEHHE OMOJIOTUYECKUX U COL[MANIBHBIX (DAaKTOPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU AaHTPOIOreHe3a. ABCTPAJIONUTEKH — JABYHOTHE HpelIKu Jrojeil. UenoBek yMesblid, mepBble W3TOTOBICHUS OPYAM

6.5 Tpyaa. YenoBek NpsSMOXOISAIIMNA M TEPBbIM BbIXOA JioAe 3a mpeaensl Adpuxu. Yenoek reinenbOeprckuii — oOuuil npeaok
HEAHJECPTAIbCKOTO YEJOBEKa M YeJOBEKa pa3yMHOro. YenoBeK HeaHAEPTAIbCKHM Kak BHJ JIIOJEH XOJOJHOTO Kinmara. YenoBek
pa3yMHBIH COBPEMEHHOTO THIIA, IEHUCOBCKUN YETIOBEK, OCBOEHUE KOHTUHEHTOB 3a npeaenaMu AQpUKH.

DBOJIIOIMST COBPEMEHHOTO YeJoBeKa. EcCTecTBEeHHBIN OTOOp B TMOMYJISANMIX dYeloBeKa. MyTallMOHHBIA TPOLECC W TOJIUMOPHU3M.
[TonynsiroHHbBIE BOJHBL, Apeiid TeHoB, Murpanus u «3¢(GeKT 0OCHOBATEN» B MOMYISIIUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bousblive pacel: eBporeouaHasl (€Bpa3uiicKas), aBCTpalo-HErpouAHasi (SKBATOpUANIbHAs),
MOHTOJIOUHAs (a3uaTcKo-aMepuKaHcKasi). Bpemst u myrtu pacceneHus yenoBeka mo ruianere. EquHcTBo uenoBeueckux pac. Hayunas
HECOCTOSITEILHOCTh pacu3Ma. [IpucrnocoOieHHOCTh YelloBeKa K Pa3sHbIM YCIOBUSAM OKpyXkaromiei cpeabl. BiusHue reorpaduyeckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTOBEKa

7 DKOCHUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTHU
Paszpgenb! u 3agaun 3xo0s10run. CBA3b SKOJIOTUU C IPYTUMH HAYKAMH.

7.1 Mertonst sxonoruu. [loneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B SKOJIOTHU: MPUPOAHBIE U JabopaTtopHbie. MoAenupoBaHUe B SKOJIOTHH.
MOHHUTOPHHT OKpY>KaIOIEel Cpeibl: JOKAIbHBIHN, peTHOHAIBHBIN U TI00aTbHBIN
Okonorndyeckue (HakTopbl U 3aKOHOMEPHOCTU uX AercTBus. Kiaccudukanus sKoorndeckux (GpakropoB: abuoTndeckue, OUOTHUUYECKHE,
aHTpornoreHHsie. OOImMe 3aKOHOMEPHOCTH JeMcTBUS dKoJorndyeckux ¢aktopos. [IpaBuno munumyma (K. HInpenrens, 0. JIu6ux).

7.2 TonepanTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AOuoTHueckue (baKTopBI. CBeT Kak JKOJOTUYCCKUU (I)aKTOp. I[eﬁCTBHC Pa3HbBIX YYACTKOB COJIHCUHOI'O CIICKTpa Ha OPraHU3MEI.

OKOJIOTUYECKHE IpYIIIbI paCTCHI/Iﬁ " )KUBOTHBIX IO OTHOLICHUIO K CBCTY. CurHanpHas POJIb CBETA. q)OTOHepI/IO,Z[I/BM.




Temneparypa kak 3kosioruueckuid akrop. JleiictBue Temneparypsl Ha Opranu3mbl. [IOMKIIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHoCTh Kak 3Kojormueckuii daxrop. [IpucmocoOnenusi pacTeHuii K moaep kaHnuio BoaHOro Oamanca. Kimaccudukanus pacTeHui 1o
oTHoLIEHHIO K BoJie. [IprucnocoOnenus )KMBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl 0OuTaHMsI OpraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, [TIOUYBEHHAs, ITyOMHHAs MOANOYBEHHAs, BHyTpHOpranu3mMeHHas. ®Ou3nuko-
XMUMHUYECKHE 0COOEHHOCTH CpeJl 00MTaHMs opraHu3MoB. IIprcrnoco6ienns opraHu3MoB K JKU3HH B Pa3HbIX cpeaax.

buonoruueckue putMmbl. BHemHne u BHyTpeHHHE pUTMBbL. CyTOYHbIE ¥ TOAMYHbIE PUTMBI. [IpHcoco0IeHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsie popmbl opranuzMoB. [lonsTue o xuzneHHou dopme. JKu3HeHHbIE POPMBI pacTEHUIL: JIepeBbsl, KYCTAPHUKU, KyCTapHUUKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: T'MAPOOHMOHTHI, T€OOMOHTHI, a’dpoOHOHTHL. OCOOEHHOCTH
CTpOEeHUs 1 00pa3a *KU3HU.

buotnueckue dakTopbl. Buabl OMOTHYECKHMX B3aMMOJCUCTBUIN: KOHKYPEHIIHS, XUIIHUYECTBO, cuMOMO03 M ero ¢opmel. [lapazutusm,
KOooIepanus, MyTyaJIn3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckwe B3ammonencTBHs (TONMUYECKHUE,
dbopuueckue, hadpudeckue). 3HaUYeHUE OMOTHUECKHX B3aWMOJCHCTBUN sl CYIIIECTBOBAHUSI OPTaHU3MOB B cpejie ooutanus. [IpuHimmn

KOHKYPCHTHOI'O UCKJIFOYCHU A

DKOJIOTUYECKHE XapaKTepUCTUKH momyasiuuu. llomynsius kak Ouosormyeckas cucreMa. Poib HEOJTHOPOAHOCTH cpenbl, (PU3UUECKUX
0aprepoB U ocoOeHHOCTeW OHUOJNIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpbl momyiasuuid. OCHOBHBIE MOKa3aTelH
MOMYJISIIIUK: YACICHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsi CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTH, MUTPAITHS.

Dkonoruveckasi cTpykrypa nomyisiiuu. OleHKa YUCIEHHOCTH momyisiiuu. JuHamuka momynsuud u e€ perymsauusa. buotudeckwuii

NMOTCHOHAJI TOITYJISIIUH. MO,I[GJ'II/IpOBaHI/Ie AAHAMUKU TIOITYJISALIUH. KpI/IBBIe poCTa YUCICHHOCTHU IOIYJISIIHUU. KpI/IBBIC BBDKUBAHMA.

7.3 Perynsimus yucneHHOCTH MOMYJSIIHI: POJb (aKTOPOB, 3aBUCAIIUX U HE 3aBUCSIINX OT MIIOTHOCTH. DKOJOTUYECKHE CTpaTeruu BUIOB (I-
u K-ctparerun).
[Tonsite 00 sxonmoruyeckoi HuIIe Buaa. Mecroobutanue. MHoromepHasi Mojienb skonoruueckoit Humu k.M. Xaruuncona. Pazmepsl
JKOJIOTMYECKON HUIIK. [loTeHnanbpHas u peanu3oBaHHas HULLIM.
Bupn kak cucrema nonynsiiuii. Apeainsl BUJI0B. BUIIbI ¥ MX ®KU3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIMM )KUBOTHBIX.
buonornueckue HHBa3UM 4yKEPOIHBIX BUIOB

74 CooOrectBa opranuzMoB. buorieHo3 u ero ctpykrypa. CBA3M MEXIy OpraHu3MaMu B OHMOIIEHO3e. DKOCUCTEMAa KaK OTKPBITAas CUCTEMa

(A.Ix. Tencnu). OyHKIMOHATBHBIC OJOKH OPTraHU3MOB B SKOCUCTEME: MPOIYIIEHTHI, KOHCYMEHTBI, peAYIICHTHI. Tpodudeckue ypoBHH.




Tpoduueckue nenu u cetu. AbnoTnueckue 0710ku 3kocucteM. [TouBbl 1 WITBI B 9KOcHcTeMax. KpyroBopoT BEIECTB U MOTOK SHEPTHH B
9KOCHUCTEME.

OcHoBHbIE TIOKa3aTeNIN FIKOCUCTEMbI. buoMacca 1 npoaykius. DK0JI0rHYecKrue TUpaMu/Ibl Yhces, OMoMacchl U SHEPIUu.

HanpasnenHble 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIe U BTOPUYHBIE CYKIIECCUU U MX INPUYUHBI. AHTPOIOTI€HHbIE
BO3JeHcTBUS Ha cykueccuu. KimmakcHoe cooOuiectBo. buopazHooOpasue M MOTHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTU
coOOILIECTB.

[Ipupoausie sKocHCTEMbl. AHTPONOT€HHBIE 3KOCHCTEMBI. ArposKocucTeMa. ArpoueHo3. Pasnmuuus MexIy aHTpPONOT€HHBIMH MU
MIPUPOJIHBIMU 3KOCHCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteM. lopojackas ¢mopa u dayHa. CuHaHTpomnmu3anuss TOPOJCKONW (payHBI.
buonoruueckoe u XO3AHCTBEHHOE 3HAUEHUE Aarpol’KOCHCTEM U ypOO3KOocHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aMMOJICICTBHI OPraHU3MOB B JKOCHCTEMAX.

[lepeHoc sHeprum M BEIIECTB MEXAY CMEXHBIMH 3KOCHCTEMaMH. YCTOMYMBOCTb OPraHU3MOB, MOMYJSIIMNA U SKOCHCTEM B YCIOBHAX

€CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3JEHCTBUI

7.5

buocdepa — obmierutanerapuas o6o0uka 3emMid, T/I€ CYIIECTBYET WM CyIlecTBOBajia ku3Hb. Yuenue B.U. Bepuaackoro o 6uocdepe.
O6umactu 6uocdeps! u €€ coctas. JKuBoe BenecTBo 6nocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CylecTBoBaHHs Onocdepbl. OcoOeHHOCTH Onocdepsl Kak T00abHOM AKOCUCTEMBI. J[MHaAMUYeCKoe paBHOBECHE B
ounocdepe. KpyroBopoTsl BemecTB U OMOr€OXUMHYECKHE KBTI (Yriepo/ia, a30Ta). PATMUYHOCTH siBJIeHUH B Onocdepe.

3oHanbHOCTH OHOchepsl. [lonsTre o 6uome. OcHOBHBIE OMOMBI CYIIIU: TYHJIPa, XBOIHBIE Jieca, CMEIIaHHbIE U TMPOKOJMCTBEHHBIE Jieca,
CTEIH, CABAHHBI, ITYCThIHH, TPOIIMYECKHE JIECa, BHICOKOTOPbhs. KilMMaT, pacTUTENIbHBINA U )KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa u QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEeHIIMAaNa U OHoCc(epHBIX PYHKIINMA

7.6

DKosornyeckue Kpu3uchl U UX NpuUuMHBL. Bo3zzelicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe BO3IyHIIHOW cpeabl. OxpaHa Bo3fyXa.
3arpsi3HeHue BoJHOU cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienue nousel. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiuMmara.
AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENIBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHBIE IPUHLIUIIBI
oxpanbl npupoasl. Kpacusie kHuru. Ocobo oxpansemsle npuponansie teppuropun (OOIIT). boraHnueckue caipl U 300JI0THYECKUE
MapKH.

OcCHOBHBIE NPUHLUIBI YCTOMYMBOIO pPa3BUTHUS YEIOBEUECTBA M MpPHUPOAbl. PalMoHaIbHOE NPUPOJOIOJIB30BAHUE M COXpPAaHEHHE

OMOJIOTUYECKOTO pa3Ho00pa3us 3eMiu
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