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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o001I€00pa3oBaTEIbHON  Y4EOHOM  JUCHUILIUHBI
«Buonorus» paspadotana Ha ocHoBe Tpebosanuii ®I'OC COO', ®I'OC CIIO! no
COOTBETCTBYIOIIEH crienuanbHocTH 36.02.01 Betepunapus u ®@OIT COO' ¢ yueTom
paboueii IporpaMMbl BOCIIUTAHUS I PeaIn3allui 00pa30BaTeNbHOMN IPOrpaMMBbl
no cneuuranbHocTy 36.02.01 Berepunapus .

Lenp m3yuenus ydeOHoro npeamera «buonorus» Ha yriayOi€HHOM ypoBHE
OBIAJICHHE  OOyYaloIIUMHUCA 3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHAIBHON
OpraHu3allid >KMBBIX CHCTEM pPA3HOIO paHra MW MNpUOOpPETEHUE yMEHUH
UCIIONIb30BaTh 3THU 3HAHUAB (POPMHUPOBAHUM MHTEpECa K OMpEeNEHHON 00iacTu
npo(hecCHOHANBHOM JESTENbHOCTH, CBSI3aHHOW € OWOJOrHel, WM K BBIOOpPY
y4eOHOTr0 3aBeJICHUS JIJIs1 MPOAOJIKEHUSI OMOJIOTMYECKOT0 00pa30BaHMUS.

3amayaMu M3y4yeHusa ydeOHoro mnpeaMera «buosnorus» Ha yriry0JI€HHOM
YpOBHE «BHOTOTUS SBIASIOTCS:

OCBOEHHE OOYYAIOIMMUCSA CHUCTEMbl OMOJIOITMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApPTHUHY MUPa;0
CTPOEHUH, MHOT000pa3suu U OCOOCHHOCTAX OHOJIOTMYECKUX CHUCTEM (KIIEeTKa,
OpraHu3M, MOIYJIAIUs, BUA, OMOreo1eHo3, orocdepa); 0 BHIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHME OOYy4YaloIMXCd C METOJaMU NO3HAHUS >KUBOM IMPUPOJIBI:
UCCJIEIOBATENLCKUMU  METOAaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOUM OMOJI0TUH, SMOPUOJIOTUHN U OMOJIOTUM PA3BUTHUSA, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM W CHHTCTHYECKOM OWOJIOTHM, TIaJICOHTOJOTUH, DKOJOTHH);
METOJAMH CaMOCTOSITEIBHOTO TPOBENECHHUS] OMOJIOTMYECKUX MCCIEIOBaHUNA B
naboparopun W B mpupojae (HaOMIOJeHHWE, U3MEpPEHUEe, OIKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEJIBHO HAaXOAWTh,
aHAJIM3UPOBATh U HCMOJB30BaTh OMOJOTHYECKYI0 HH(OpPMAIMIO; TOJIb30BaThCS
OMOJOTUYECKON TEPMUHOJIOTHEN W CHMBOJIUKOW, YCTAHABJIMBATh CBS3b MEXKIY
pa3BUTHEM  OWOJIOTMM W  COLMAIBbHO-DPKOHOMHUYECKUMHU M IKOJOTHYECKUMU
npoOjemMaMu YeJOBEUECTBA; OIICHUBATh IMOCJEICTBUS CBOCH ACSATEIBHOCTU IO
OTHOIIICHUIO K OKPYXalolleil MPUPOJHOU cpelie, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBbIO OKPY>KAOIIUX JIFOEi; 000CHOBBIBATH U COOJIIOIATh MEPHI NPO(UTAKTUKI
MH(EKIMOHHBIX 3a00JIeBaHU, MpaBUjia MOBEACHHUS B MPUPOJE M OOECHeYeHUs
0e30MacHOCTH COOCTBEHHOW JKU3HEACSTENIBHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX
IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAyUHbIE
OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE Y 00yUYaIOIMIUXCS MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
C TMpolleccCe 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSAMHU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTHH, pelIaeMble €10 MpodJieMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO MCCIICIOBAHNS, MPOBEIECHNE IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHHM,



perieHusi OMOJIOTMUECKUX 3a7a4 MOJEIUPOBAHUS OHOJIOTHYECKUX OOBEKTOB U
MPOIIECCOB; BOCTIUTAHNE Yy OOYYarOMIMXCS IIEHHOCTHOTO OTHOIICHUS K JKUBOH
NpUpoAe B IIEJIOMH K OTHCTBHBIM €€ OOBeKTaM W SBICHUAM; (opMUpOBaHHE
HKOJIOTUYECKOM, TE€HETUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIACHUS B
PUPOJE; MHTETPAllMU €CTECTBEHHO- HAYYHBIX 3HAHUI;

npuoOpeTeHre  OO0y4YaloImUMHUCS  KOMIETEHTHOCTH B PAIlMOHAILHOM
MPUPOAOTIOIL30BaHUHU (COOIIO/IEHNE TIPABUIT TOBEJICHUS B IPUPOJIE, OXPAHbI BUJIOB,
HKOCUCTEM, OHocdepbl), COXpaHEHUH COOCTBEHHOTO 30POBbSI M 3JI0POBbS
OKpYXXaromux Jirofed  (coOmrogeHuss Mep NpoduIakTUKKA — 3a00JieBaHUM,
oOecrieyeHne O€30MaCHOCTU >KU3HEACITENIbBHOCTH B YPE3BbIYANHBIX CHUTYaIUAX
OPUPOJHOTO W  TEXHOTCHHOTO  XapaKTepa) HAa OCHOBE  HMCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM 1 YMEHUIB MOBCETHEBHOM KU3HU;

CO3/aHHME  YCJIOBMM  JJIi  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMHUCA
VHIMBUTyaJIbHOU oOpa3oBaTenbHOM TPACKTOPUHU, CIIOCOOCTBYIOIIEH
nocleAyomemMy MpodeccnoHaATbHOMY CaMOOIIPENETICHIIO, B COOTBETCTBHU C
WHIUBUTyJIbHBIMUA HHTEPECaAaMH M MIOTPEOHOCTSIMH PETHOHA.

Hucrtuminaa «buosiorus» BXOIUT B 00111€00pa30BaTeIbHBIN IIUKI U SBISCTCS
o0s13aTeNIbHBIM  00IIe00pa30BaTENbHBIM  YUEOHBIM MPEIMETOM, H3y4YaeTcs Ha
yrayOJIeHHOM YPOBHE IS TEXHOJIOTHYECKOro mpoduis no cnenuaibiocty 36.02.01
Berepunapusi.

2 IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ANCHUIIJIMHbI

OcBoenue conepkaHusi  aucuMiuiiHbl  «buonorus»  obOecrieunBaet
JTOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX PE3YIbTATOB:

JIUYHOCMHBIX

1) B cdepe rpakmaHCKOro BOCIIUTAHUS: CPOPMHUPOBAHHOCTh TPaKIaHCKON
NO3ULMUA 00YyYaromerocss Kak aKTUBHOTOM OTBETCTBEHHOTO YJIEHA POCCHICKOTO
OOIIECTBA; OCO3HAHME CBOMX KOHCTHUTYLUMOHHBIX TIpaB M  OO0S3aHHOCTEH,
YBOKEHHME 3aKOHA U IIPABOIIOPSAJKA; TOTOBHOCTH K COBMECTHOM TBOPYECKOU
NESATENIbHOCTH MpPH  CO3JaHUM Y4YEOHBIX IPOEKTOB, pEHICHUH Y4eOHBIX U
NO3HABaTEJIbHBIX  3a7a4,  BBIIOJHEHUM  OMOJOTMYECKHMX  IKCIEPUMEHTOB;
CIIOCOOHOCTh OMpPEIETATh COOCTBEHHYIO IO3HUIIMIO IO OTHOIICHHWIO K SBJICHHUSIM
COBPEMEHHOM XU3HU U OOBACHATH €€; YMEHHE YUYHUTHIBATh B CBOUX JAECUCTBUAX
HEOOXOJMMOCTh  KOHCTPYKTHBHOI'O  B3aUMOJEHCTBUS JIOJEW € pasHbIMU
yOeXKIECHUAMH, KYJbTYPHbIMH I[IEHHOCTSMH M  COLMAJIBHBIM  IOJIOKEHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B IMPOLIECCE COBMECTHOTO BBIMOIHEHUS YYEOHBIX,
MTO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKHUTEIBHOTO OTHOILICHHS K
MHEHHUIO OIIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOMPOCOB OHUOIOTHYECKOTO
COZAEPKaHUs; TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) B chepe mnarpuoTHueckoro - BOCHUTaHHUS:  CHOPMHUPOBAHHOCTH
POCCUMCKON TPAXKIAAHCKOM WICHTUYHOCTH, IMMATPUOTU3MA, YBAKEHUS K CBOEMY
Hapoay, 4YyBCTBA OTBETCTBEHHOCTHU Iepel PoamnHON, ropaoctu 3a cBOu Kpau, CBOIO



Ponuny, cBOUl SI3bIK M KyJbTYpY, HPOIILIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO
Hapojaa Poccuu; IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM
NPUPOJIbI, JOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX,
TPY/€;CIIOCOOHOCTh OLIEHWBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OHOJIOTMM, TIOHMMaHUs 3HAYCHUS OWOJIOTMM B TMO3HAHWU 3aKOHOB
IPUPOBI, B )KMU3HUYEIOBEKA U COBPEMEHHOTO OOIIECTBA; UACHHAs YOSKIEHHOCTD,
TOTOBHOCTb K CIIY>KE€HHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0Y;

3) B cdepe n1yxOBHO-HPAaBCTBEHHOTO BOCIHMTAHUS: OCO3HAHHUE JTyXOBHBIX
HEHHOCTEH POCCUUCKOro Hapoja; chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOTO TMOBEJICHUS; CIOCOOHOCTh OIEHHMBATh CHUTYallUI0 W TPUHUMATh
OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH; OCO3HAHHWE JIMYHOTO BKJIaJla B TMOCTPOCHHWE YCTOWYMBOTO OYyIyIIETro;
OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TNPUHATHS L[EHHOCTEM CEMEWHOW JKMU3HU B COOTBETCTBUU C
TpaauLusMu HapoaoB Poccuu;

4) B cepe dcTeTHISCKOTO BOCIIUTAHHS: SCTETUISCKOE OTHOIIICHHE K MUDY,
BKJIIOYAsl CTETUKY ObITa, HAYYHOTOU TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a,
OOIIECTBEHHBIX OTHOIICHUI;, MOHMMAaHHE SMOIMOHAJIBLHOTO BO3JIEHCTBUS >KMBOU
NpUPObl M €€ IIEHHOCTU; TOTOBHOCTh K CaMOBBIPQXKEHHUIO B pa3HbIX BHAAX
HCKYCCTBa, CTPEMJICHUE MTPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) B cdepe ¢usudeckoro BOCHUTAHUS: TOHMMaHUE U peaTH3alus
3I0pOBOTO M Oe3omacHOro oOpasza >KH3HU (30pOBOE MHTAHHE, COOJIOJICHUE
TUTUEHUYECKUX MPAaBUI U HOPM, COQIAaHCUPOBAHHBIN PEXKUM 3aHATUA U OT/bIXA,
peryispHas  ¢u3uyeckas  aKTUBHOCTb), OEpPEXKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MYECKOMY M TICUXUYECKOMY
3I0POBBIO; TMOHMMAHUE IIEHHOCTH MPABUJI WHIUBUAYAJIBHOTO W KOJUIEKTUBHOTO
0€30MacHOr0 TMOBEJICHHUS B CUTYyaIlUAX, YIPOXKAIOIIMX 3I0POBBI0 U KU3HU JIIOJCH;
OCO3HAHUE TIOCJIECACTBUA W HENPUSATUS BPEIHBIX MPUBBIUCK (yHmOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs);

6) B cdepe TpyaoBOro BOCHUTAHHA: TOTOBHOCTh K TPYAY, OCO3HAHHE
[IEHHOCTH MAacTepCTBa, TPYI0Jt00He; TOTOBHOCTh K AaKTUBHOW JI€ITEIbHOCTH
TEXHOJIOTUYECKOW M COIMAIbHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEIBHO BBIINOJHATH TaKylo JAEATEIbHOCTb, HMHTEpPEC K
paznuyHbiM  chepaM TIPO(EeCcCCHOHANBHON NIeATebHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIA BBIOOp Oynymieil mpodeccun W pearnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIC  IUIAHbl; TOTOBHOCTh M  CIHOCOOHOCTh K OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) B cbepe 3KOIOrHYecKOro BOCIUTAHUS: KOJOTHUECKHU IEIeCO00pa3HOe
OTHOIIIGHWE K TPHUPOJe KaK MCTOYHUKY JKU3HH Ha 3eMjie, OCHOBE e&
CYILIECTBOBAHMS; TOBBIIICHUE YPOBHS IKOJOTUUYECKOW KYJIbTYpHI: MPUOOpETCHUE
OMbITa TUTAHUPOBAHUS TOCTYNKOB M OIIEHKH WX BO3MOXXHBIX IMOCIEICTBUI s
OKpYyXarolerlcpeibl; 0CO3HAHUE TI100aTBHOTO XapaKTepa IKOJIOTHUYECKUX MpoOIemM
U IyTeH UX PEIICHUs; CTIOCOOHOCTh HCIOIB30BaTh NMPHOOpETaeMble MPU U3YUCHUU



OMOJIOTHH 3HAHUAHM YMEHHS MPHU PEUICHUH MPOOJIeM, CBA3aHHBIX C PAllMOHATbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIO/IEHNE  TMpaBUl  MOBEACHHS B MPHUPOJE,
HAIpaBIICHHBIX HA COXpPAaHCHHE pPAaBHOBECHS B OSKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHCTEM, Ouocdephl); aKTUBHOE HENPUATHE JEUCTBUM, NPUHOCALUIMX BpPE
OKpY’Kalollled MPHUPOJHON cpeie, YyMEHHE IPOTHO3UPOBATh HEOJIArONPUITHBIE
HKOJIOTUYECKUE TOCIEICTBUANPEANPUHUMAEMBIX NEHCTBUI U MpEeAOTBpaIllaTh HX;
HaJIMYUE Pa3BUTOTO SKOJIOTMUECKOIO MBILIUIEHNUS, 3KOJIOTHYECKON KYJIbTYpBI, OTIbITa
JESATEIIBHOCTH HKOJIOTMYECKOM HApaBIECHHOCTH, YMEHUSI PYKOBO/ICTBOBATHCS UMU
B II03HABATEJIbHOM, KOMMYHUKAaTUBHOW W COLMAIBbHOM NPAKTUKE, TOTOBHOCTU K
YUYaCTHUIOB [IPAKTUYECKOU AESITENIbHOCTH SKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) B cdepe meHHOCTM HAy4HOTO TIO3HaHUS: CHOPMHPOBAHHOCTH
MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U
OOIIECTBEHHON NPAaKTUKHU, OCHOBAaHHOI'O Ha JUAllore KyJbTyp, CIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE; COBEPIIICHCTBOBAHUE S3BIKOBOM
U YHUTATEIhCKOM KyJIbTYypbl KaK CpEICTBA B3AMMOACHCTBHUS MEXIy IIOIbMHU U
MO3HAHUS MHUPa; MOHUMAaHKEe crienn(UKN OUOJIOTHH KaK HAyKH, OCO3HAHUA €€ POJIU
B (OPMHUPOBAHUU PALIMOHAIBHOIO HAyYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO
IPEJICTaBICHNUS 00 OKPYXKaIOIIEM MHUpE KaK O €AMHCTBE INPHUPOABI, YEJIOBEKa U
o0miecTBa, B TO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU mpodiieM
COXPaHEHUs IPUPOJIHOTO paBHOBECUS; YOS KIEHHOCTh B 3HAUMMOCTH OMOJIOTUY JIJIs
COBPEMEHHOW LMBUIM3ALMU: 00ECHEUYEHNUs HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI,
CO3/IaHHE€ TNEPCIEKTUBHBIX OHWOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECYPCHbIE
npoOJieMbl pa3BUTUSl YEJIOBEUYECTBA, IOMCKA NyTEeH BBIXOJA U3 TIJI00AJIbHBIX
IKOJIOTUYECKUX MPoOJIeM u oOecreueHus mepexogak yCTOWYMBOMY Pa3BUTHIO,
palroHaIbHOMY HCIOJIB30BAHUIO MPUPOAHBIX PECYPCOBU POPMHUPOBAHUIO HOBBIX
CTaHJIaPTOB XU3HHU; 3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OMOJOTHUYECKUX 3HAHUN B
[EJSIX TIOBBIIICHHUS OO0IIeH KyIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW I'PaMOTHOCTH O0y4Yaromuxcs, GopMHUpPyEeMOii
npu  U3ydeHWW OWOJIOTWH; TIOHMMAaHHWE CYIIHOCTH METOJOB  TIO3HAHWA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCHOJb30BaTh MMOIy4aeMble
3HaHUs AJIs aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYKAIOLIET0 MUpa U MPOUCXOSAIINX
B HEM U3MEHEHMI, yMEHUE J1eJIaTh 000CHOBAaHHbBIE 3aKJIFOUEHUS! HA OCHOBE HAyYHBIX
(GakTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IMOJYYEHHUs] JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CAMOCTOATEIBHO UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl pEIICHUS
npobiieM B pealbHbIX KU3HEHHBIX CHUTYalMsIX; OCO3HAHUE ILIEHHOCTH HAay4YHOH
JEeSITEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSTENIbHOCTh WHIWBUAYaJbHO W B TpyIMNe, TOTOBHOCTh M CIHOCOOHOCTh K
HENPEPHIBHOMY OOpPa30BaHHIO W CaMOOOPa30BaHHIO, K AKTUBHOMY IOJIYYCHHUIO
HOBBIX 3HAHHUH 1O OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TOTPEOHOCTSIMH.

MemanpeomMemHbIx.
MeranpeamerHble pe3yibTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus»
BKJIIOYAIOT: 3HayuMble i1  (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIHUXCS



MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIE TMOHSATHSA, OTPAKAIONTUE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa H COenuduKy METOAOB TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBICHHUE, MPOIECC,
CUCTeMa, Hay4yHBIA (DaKT, IPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHHUE, SKCTICPUMEHT U JPYTHE); YHUBEPCATbHBIE
yueOHbIe JeicTBHsl (MTO3HABATENBbHBIE, KOMMYHHUKATHUBHBIC, PETYJSTUBHEIC),
obecnieunBaromue GopMupoBaHue (QyHKIIMOHAIBHON TPaMOTHOCTH U COIMATBHON
KOMIETCHIIMA OOYYaIOIIUXCS;  CIOCOOHOCTh  OOYYArOMIMXCS  UCIOJb30BaTh
OCBOEHHBIC MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIHHBIC
y4eOHbIC JCHCTBUSIB TIO3HABATEIILHOW U COIMATLHON TTPAKTHKE.

1) ©0a3oBbIe JIOTWYECKHE JCUCTBUS: CaMOCTOSTEIBHO (OPMYJIHPOBATH U
aKTyaJIM3uPOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE; MCITOIH30BATh TIPH
OCBOCHHHY 3HAHUI MPUEMBI JIOTHYECKOTO MBITIUICHUS (aHAIM3a, CHHTE3a, CPABHEHUS,
Kkinaccudukanmy, 0000IIeHHs), PACKPhIBATH CMBICT OWOJIOTHYECKUX TOHSTHUH
(BBIIETATh WX XapaKTepHbIE TIPU3HAKH, YCTAHABIMBATh CBS3HM C JAPYTHMH
MOHATHSAMH ); ONIPEACIIATH IS JACSITCIBHOCTH, 3a/1aBasl MapaMeTPhl M KPUTESPUH X
JIOCTHKEHUSI, COOTHOCUTD PE3YNbTAThl JACATEIHHOCTU C MOCTABJICHHBIMU LIETISIMU;
UCIOJIb30BATh OMOJIOTUYECKUE TTOHATUS JIJIs1 OOBICHEHUSI (PAaKTOB U SIBIICHUN KUBOMH
IPUPOBI;, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PacCMaTPUBAEMBIX
ABJIICHUSIX, (OPMYIUPOBATh BBIBOJBI M 3aKIIOYCHHS; TPUMEHSIThH CXEMHO-
MOJICJIbHBIE CPEICTBA JIJIsl MIPEACTABICHHS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUH B
U3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMM pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX MH(GOPMAIMOHHBIX MCTOYHHUKAX; pa3padaThiBaTh IJIAH
pemeHuss MpoOJieMbl ¢  Y4ETOM aHajdu3a HWMCIOIIMXCS MaTepHANbHBIX U
HEMaTepPHAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHUBHI B JCATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIEHUBATh PUCKU TMOCIICICTBHIA EATCILHOCTH,
KOOPJIMHUPOBATh W BBHITIOJNIHATh PabOTy B YCJIOBHUSX PpPEaTbHOTO, BUPTYaTbHOTO
U KOMOWHHMPOBAHHOTO B3aMMOJICHCTBHS; Pa3BUBATh KPEATMBHOE MBIILICHUE MPHU
pEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30Bble HCCIIEAOBATEILCKUE ICHCTBHUS: BIIAIACTh HABBHIKAMU Y4YCOHO-
MCCJIEIOBATENLCKON U MTPOCKTHOM JIEATETbHOCTH, HABBIKAMU Pa3pelIeHusl MpooIieM,
CIIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a71a4, TPUMEHEHHUIO PAa3JIMYHbIX METO/IOB MO3HAHUS, UCIIOJIb30BATh
paznuYHbBICE BHIBI JICSITEIBHOCTA MO TMOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNA, TIPEOOPa30BAHUIO M MTPUMEHEHUIO B YUCOHBIX CHUTYAIUSAX, B TOM
YHUCJIe TIPHU CO3JaHWM YYEOHBIX U COIMATIBHBIX MPOCKTOB; (GOPMUPOBATH HAYIHBIN
TUTT MBIIIJICHUS, BIIAJIETh HAYYHOH TEPMHUHOJIOTHECH, KIIFOUEBBIMUA TIOHATHSIMH W
METO/IaMH; CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIILHOMN
NEATeILHOCTHH JKU3HEHHBIX CUTYAIUAX; BBISBIISATH IPUYUHHO-CIICICTBCHHBIC CBSI3U
W aKTYaJU3UpOBATh 33/1a9y, BEIIBUTATh THITOTE3Y €€ peIICHUs, HAXOIUTh apTYMEHTHI
JUISL  JTOKa3aTeNbCTBA CBOWX YTBEPXKICHWM, 3a/laBaTh IapaMeTpbl U KPHUTCPUHU
pEIICHUS; aHAIM3UPOBATh MOJTYYEHHBIE B XOJI€ pENICHUS 3aJa4d pPe3yJIbTaThl,



KPUTUYECKHA OLEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX; 1aBaTh OIICHKY HOBBIM CUTYyallMsIM, OIICHHBATh NMPUOOPETEHHBIN OIBIT;
OCYULIECTBJISTH LEJEHANPABICHHBIN TOUCK IIEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS
B IPO()ECCUOHATIBHYIO CPEY; YMETh MEPEHOCUTDH 3HAHUS B

[IO3HABATEJIbHYI0 U IPAKTUYECKYI0  00JIacTH KU3HEEs-
TENbHOCTH; YMETh WHTETPUPOBATh 3HAHUS M3 Pa3HbIX MPEAMETHBIX OO0JacTew;
BBI/IBUTaTh HOBBIE UJEH, IPEAJIaraTh OPUTMHAIBHBIE IOJXO/bl U PEIICHUS, CTABUTh
po0JIEMBI U 33J]a4H, AOIyCKAIOUINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabota ¢ mH(bOpPMALUECH: OPUCHTUPOBATHCS B PA3IHMUYHBIX HCTOYHUKAX
uHpopMaluu (TEKCTe y4dyeOHOro mnocoOus, Hay4yHO-NOMYJSPHON JUTEpaType,
OMOJIOTMYECKUX CIIOBApSX WM CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax HaHHBIX, B
WuTepHere), aHanM3UpoOBaTh HHPOPMAIMIO PA3IWYHBIX BUAOB U (PopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHHBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;(POPMYITHPOBATH 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METOJIbI
npu TIOMCKE U O0TOOpe Ouojoruueckoil wuHpopmanuu, HEOOXOAUMON s
BBINIOJIHEHHS YYEOHBIX 3a7a4; IPUOOPETATH OMBIT UCIIOJIB30BAHMS MH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMM, COBEpPUIEHCTBOBAaTh KYJIBTYpPY aKTHBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BBIOMPATH
ONTUMAJbHYIO (OpMYy MPEACTaBICHUS OUOJIOTHUYECKON HH(pOpMaluu (CXEMBI,
rpaduku, AuarpamMmbl, TaOJIHIIbI, PUCYHKH U JPYTO€); UCIIO0NIb30BaTh HAYUHBIH SI3bIK
B Ka4yeCTBE CPEJCTBA MpHU padboTe ¢ OMONOrMyeckoil MHOpMaluen: MNpPUMEHSATh
XUMHUYECKUE, (U3MUECKHEe M MaTeMaTUYeCKUE 3HAKU U CHUMBOJBL, (HOpMYIbI,
ab0OpeBHaTypy, HOMEHKJIATypy, MHCIIONb30BaTh U MPEoOpPa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HAIVISIAHOCTH; BIAJETh HABBIKAMHM pACIIO3HABaHUS U
3aIUThl THPOPMALIMH, UHPOPMALIMOHHON 0€30MMaCHOCTH JTMYHOCTH.

OBnajzieHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUIMMU:

1) oOueHue: oCyIeCTBIATh KOMMYHUKAIIMM BO BCeX cdepax KU3HH,
aKTUBHO YYacTBOBAThB JUAJIOre WM JTUCKYCCUU IO CYIIECTBY 00CYXK/1aeMON TEMBI
(yMeHHe 3a7aBaTh BOINPOCHI, BHICKA3bIBATH CYXIEHUS OTHOCUTEIHLHO BBITTOJIHEHHUS
IIpeIaraéMou 3a/1au, yYUThIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3HUIIMNA APYTHUX
YYaCTHUKOB JWajora WM JIUCKYCCHM); paclo3HaBaTh HeBepOaJbHbIE CpPEICTBA
OOIIeHUs, TOHUMATh 3HAYEHUE COLIMATBHBIX3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS
KOHQJIMKTHBIX CHUTyallud, yMeThb CMAr4aTb KOH(IMKTHI U BECTH I€PErOBOPSHI;
BJA/eTh Pa3IMYHBIMU croco0aMu OOIIEHHSs U B3aUMOJEUCTBUS, MOHUMATh
HaMEpeHus1 JpYrux JIFOAEHW, MpOSBIATh  YBAKHUTEIBHOE  OTHOLIEHHE K
co0eceTHUKY U B KOppeKTHOM (¢opme GOpMyIUMpOBaTh CBOM BO3PAKECHHUS;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHasl JCATEIbHOCTh: MOHUMAaTh W UCIOJIB30BATh MPEUMYIIECTBA
KOMaHJIHOM ¥ MHIMBUIyaJIbHOW pabOThl MPU pEeIEHUU OMOJIOTMUECKONW MpOOIIeMBbl,
00OCHOBBIBaTh HEOOXOAMMOCTh NMPUMEHEHUS! TPYMMOBBIX (HOPM B3aUMOJECUCTBUS
Opy peleHur y4deOHOM 3aJadyu; BbIOMpPAaTh TEMATHUKY M METOJbl COBMECTHBIX
JNEUCTBUN C Yy4€TOM OOIMUX WHTEPECOB U BO3MOXKHOCTEH KaXJIOro UJICHA




KOJUIEKTHBA; INPUHUMATh LEJIM COBMECTHOU JEITENbHOCTH, OPTraHU30BBIBATH M
KOOPJAWHUPOBATh JEUCTBHUS MO €€ JOCTHKECHUIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacnpenensiaTh pojid C Y4ETOM MHEHHA YYaCTHUKOB, OOCYXJATh pPE3YJIbTAThI
COBMECTHOM paboThl; OLIEHWBATh KA4€CTBO CBOErO BKJIAJIa M Ka)XJOro0 y4aCTHHKA
KOMaH/Ibl B OOLIMHpE3ybTaT MO pa3pabOTaHHBIM KPUTEPHUSM; MpeajiaraTb HOBbBIE
MIPOEKTHI, OLEHUBATh UJIEH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTHU, MPAKTUYECKON
3HAYMMOCTH; OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B Pa3JIUYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATHBHBIM.

OBJ1aJIcHNE YHUBEPCAIbHBIMU PETYISTUBHBIMU JICCTBUSIMMU:

1) camoopraHuzamus: HUCHOJB30BATH  OWOJNIOTMYECKHE 3HAHHS IS
BBISIBJICHUSI MPOOJEM M UX pEHICHUS B JKU3HEHHBIX U YYEOHBIX CHUTYaIUsX;
BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJIeBbIe M CMBICIOBBIE YCTAaHOBKHU
B CBOUX JEHCTBHUAX M TMOCTYNKAaX I0 OTHOLIEHWIO K KUBOW IPHUPOJIE, CBOEMY
3MI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX;  CAMOCTOSITENBHO  OCYLIECTBISTH
MO3HABATEJIbHYIO JESATEIbHOCTbD, BBIABIATH MPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH
COOCTBEHHbIE 3a/1a4d B 00pa30BaATEIbHON JIEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJIeMbl C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MO>KHOCTEM M MPEANOYTEHHI; JaBaTh OLIEHKY HOBBIM
CUTyallusiIM; pACIIUPATh paMKH Y4YEeOHOro ImpeaIMeTa Ha OCHOBE JIMYHBIX
OpeINoYTEeHU;ielaTh  OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATh
(OpPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOH 3PYIUIMHN B PAa3HBIX00JIACTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA U KyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTpPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI
B JI€ATEJIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM; BIIAJETh HaBbIKAMHU
MO3HABaTENbHOM pediekcuM KaKk OCO3HAaHHMS COBEpIIAEMbIX JEHUCTBUU U
MBICJIUTENILHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUM, UCHOJIb30BATh MPUEMBI
pedraexkcun A OLIEHKU CUTyallMd, BHIOOpAa BEPHOTO PEUIEHMS; YMETh OLICHHBATh
PUCKH ¥ CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHYKEHHIO; IPUHUMATh MOTHBBI
Y apTyMEHTBI JPYTUX [IPU aHAJIU3€E PE3YJIbTAaTOB JIESITEIIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATh CeOsl, MOHMMasi CBOU HEIOCTATKH U
JOCTOMHCTBA; IPUHUMAaTh MOTHUBBI M apTYMEHThI APYTHX IPU aHAJIU3€E PE3yJIbTaTOB
JesITeIbHOCTH; IPU3HABATh CBOE NPAaBO U IMPaBO JIPYI'MX HAa OLIMOKH; pa3BUBATh
CHOCOOHOCTH MOHUMATh MUP C MO3ULUU JIPYTOro YeJIoBeKa.

npeoMemHuIX:

[IpeameTHbIe peE3yNbTaThl OCBOEHUSA COAEpKAaHUA y4eOHOTO TMpeaMera
«buonorusi» Ha yriayOJI€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOeCHedYeHHe
npo@uibHOro OOy4YeHHMs CTapIIeKJIacCCHUKOB Ouonoruu. OHHU  BKIIIOYAIOT:
cnenuuyeckre 1jisi OMOJIOrMMHAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIN TO
OCBOCHMIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BHUBI ACSITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX >KM3HEHHBIX cHTyauusx. lIpenMerHble pe3ynbTaThl MPEACTABICHBI IO




rojiamMm U3y4eHus
[IpenMeTHbIe pe3yJbTaThl JIOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM ECTECTBEHHO-HAYYHON KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  MPHUPOJBI W  pEUICHUU MpodJieM  PaIMOHAIBHOTO
MPUPOAOTIOIB30BaHUS, O BKIIaJI€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OHOJIOTHH,

c(hOPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOMH
KapTUHBI MUpPA, B TO3HAHUU 3aKOHOB IPUPO/Ibl U PEIIEHUH IKOJIOTHIYECKUX MPOOIIEM
YeJIOBEYECTBa, a  TakkKe B  PEUICHUM  BOMPOCOB  PAlMOHAJIBLHOIO
MPUPOJIONIOIB30BAHUS, U B POPMUPOBAHUUIICHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YENOBEKY, O BKIAJEC POCCHUCKUXH 3apyOeKHBIX YUIEHBIX-ONOIOTOB B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKMX 3HAHWUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaralonife OUOJOTUYECKUE TEPMUHBI M TOHATHUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIU3M, TOMEOCTa3, CaMOPETYJSAIHs, CaMOBOCIIPOU3BECHUE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U pPa3BUTHUE), OMOJOTUYECKUE TEOPUHU
(xnetounast TeopusaT. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacienctBeHHoctu T. Moprana), yuenuss (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUI ), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB MEPBOT0O MOKOJIEHUSI, PACIICIUICHHS, YHCTOTHl TaMET, HE3aBHUCHUMOTO
HacnenoBanuss ['. MeHnens, TOMOJIOTMYECKHX PSAJOB B  HACJIEICTBEHHOMU
n3menunBoctu H.M. BaBuioBa), mpuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJJaMH HAy4YHOTO TIO3HAHMS, MCHOJIb3yEMbIX B
OMOJIOTMYECKUX HCCJICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHWE, W3MEPECHUE,
HaOJII0/ICHNE,DKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOTHU
HYKApUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, TpuOOB, paCTeHU, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHWH, JKUBOTHBIX, YEJIOBEKAa, NPOILIECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIONIUXB OPraHU3Max PACTEHUM, KUBOTHBIX W UYENOBEKa, OMOJOTHYECKUX
IpoIieccoB: oOMeHa

BelIeCTB (METab0JIM3M), IPEBPAIICHUS] YHEPTUU, OPOKEHUSI, AaBTOTPOPHOTO U
reTepoTpo(HOro TUMOB MUTaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, 3MOpUOTeHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHJMBUAYAJIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUSI TEHOB,
reTepo3uca, HCKYCCTBEHHOT0 0TO0Da;

YMEHUE YyCTaHaBJIMBaTh B3aWUMOCBS3U MEXIY OpraHOMIAMU KJIETKH U HX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pPa3HbIX TKaHEH W WX (QYHKIUSAMH, MEXITY
OpraHamMM U CHUCTE€MaMU OpPTraHOB y pAaCTCHUM, >KMBOTHBIX W YEJIOBEKA U HUX
GYHKIUSAMH, MKy CHCTEMaMU OPTaHOB U UX QYHKIUSMHU, MEXIY dTallaMu 0OMeHa
BEILIECTB, ATAllaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKIJIOB OPraHU3MOB, 3TalaMu
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IMOPHUOHANBHOTO PA3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM U (paKTOpaMu
CpeIlbl OOUTaHUS;

YMEHHE BIAJETh CUCTEMOW OHOJOTMYECKUX 3HAHHUM, KOTOpas BKJIIOYAeT
ONpENENeHUs] W TOHMMAHHME CYIIHOCTH OCHOBOIMOJATaloNMX OHOJOTHYECKUX
TEPMUHOB U TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHUOJIOTHYECKHE TEOPHUH
(aBomroniionHas Teopus Y. JlapBuHa, CUHTETUYECKass TEOPUsI SBOJIOLMHU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jkx. Xapau u  B. Baiin6epra,
3apoabiieBoro  cxoiactsa K.M. boapa), mnpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MUpaMuibl 3HEpruum), Tumnore3bl (rumoresa «mupa PHK» V.
['unGepra);

YMEHHE BJaJeTh  OCHOBHBIMHM  METOJAAaMH  HAy4YHOTO  TO3HAHUA,
UCIIOJIb3YEMBIMUB OMOJIOTUYECKUX UCCIETOBAHUSAX KUBBIX OOBEKTOB M 3KOCHUCTEM
(omucaHue, W3MepeHue, HaONIOJECHUE, DKCIEPUMEHT), CIOCOO0AMU BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX N3MCHEHHI B MPUPOIC;

YMEHHE BBIICIATh CYIIECTBEHHbIC TMPU3HAKH: BHUAOB, OHOTEOLIEHO30B,
KOCHCTEM M Ouochepsl, CTaOWIM3UPYIOIIEro, JBWKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 0TOOpa, aJIJIONAaTPUUECKOI0 U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(QOHA  MOMYJISIHUU,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpesie

oOuTaHUs, YepeOBaHUsI HAIIPABJICHUM HBOJIIOIMU, KPYTOBOPOTa BEIIECTB U
MOTOKA PHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aHMMOCBSI3M MEXKIY MPOIECCaMU HBOJIOIHH,
JTBIDKYIIAME CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3IMYHBIX JKOCHCTEM U
MIPUCTIOCOOJICHISIMUK HAM OPTaHU3MOB,;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIC  NMPU3HAKA  JKUBBIX  CHCTEM,
NPUCIOCOOJICHHOCTh BUAOB K Cpene OOuTaHus, aOMOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE WCMOJIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJIS JI0KAa3aTebCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3M OPTAaHU3MOB U CPEJlbl OOUTaHUs, CAMHCTBA
4eJI0BEUYECKHUX pac, HEOOXOJMMOCTH COXPaHEHHsI MHOTOOOpa3us BUJOB U SKOCUCTEM
KaK yCIIOBHSI COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEUYECTBA;

yMEHHE pelIaTh OMOIOTHUECKHUE 3a]Ja4H, BISBISATh MPUUUHHO-CIIC/ICTBEHHbIE
CBSI3M MEXKIY HCCICAYEMbIMH OHOJOTHYECKHUMH TMPOLIECCaMU U SBIICHUSIMH,
JienaTh BBIBOJIBI M MIPOTHO3HI HA OCHOBAHUH TMOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBISBIIATh OTIMUNTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCTOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIUKY JJIsl JOKa3aTelbCTBA POJICTBA OPTaHMW3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pelIaTh OMOJIOTHIECKUE 33/1a4H, BBISIBIISATH IPUUNHHO-CIICICTBCHHBIC
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CBSI3M MEXKIY HCCICAYEMBbIMH OHOJOTHUYECKHUMH TMPOLIECCaMU U SBIICHUSIMH,
JieNaTh BBIBOJIBI M MPOTHO3HI HA OCHOBAHUY MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINMOIHATH JTA0OpAaTOpPHBIE U TMPaKTUYECKHE pPaldOThI, COOMIOAATH
IIpaBUJIa MpU padboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIHLHBIMU
cpencrtBamu, (GopMynupys 1ellb HCCIENOBaHUS, AaHAIM3UPOBATh TMOJYyUYECHHbIE
pe3ynbTaThl U JAENaThbBBIBOIbI;

yMEHHUE Yy4YacTBOBaTh B Y4YEOHO-MCCIEAOBATENIbCKOM paboTe mo OMoJoruw,
HKOJIOTUU M MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOIIECTB, U
yOJIUYHONPEICTABISATh MOJyUYEHHbIE PE3YJIbTaThl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHE OILICHUBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTy OMONOTHH U METUIIUHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILIOI0TBOPEHHE,
HaNpaBJICHHOCU3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BHIOOp Oynaymiel mpodeccrnoHalIbHOMI
JEATEeIIbBHOCTH B 00JaCTU OMOJIOTUHU, MEIUILIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIyONsSTh IMO3HABATEIHHBIN
UHTEpEC, HalpaBJICHHbIA Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuuun
OpOAODKEHHE  OHOJIOTMYECKOTO  00pa3oBaHUs B YUPEXKICHUSAX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

Y21yOneHHblil yposeHs

N3yuyenue yueOHoro mnpenmera «buosnorus» Ha yriy0JeHHOM YpPOBHe
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOUIMXCA K IOCIEAYIOIIEMY MOIYYEHHUIO
Ouonornueckoro  oOpa3oBaHMsl B  By3aXx U OpraHM3alUsX  CPEAHETrO
npodeccuoHansHOro 0opasoBanus. OCHOBY €ro COACpKaHHs COCTaBISIET CHCTEMa
OMONOTHYECKUX 3HAHWW, TMIOJYYCHHBIX TPU  HM3YYCHHUH  OOYUYaIOIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX DPa3/IeNIOB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHuss B B KOJUIMXKE 3TH 3HAHUS MOJy4yaroT pa3BuTHE. Tak,
pacuIMpeHsbl U yri1yOJieHbl OUOJIOTUUECKUE 3HAHUS O PACTCHUSX, dKUBOTHBIX, Fpr0Oax,
OakTepusx, OpraHu3Me  4YeJlOBeKa, OOMMX  3aKOHOMEPHOCTSX  JKHU3HH,
JIOTIOJIHUTEIBHO BKIJIIOUEHBI OMOJIOTHYECKUE CBEACHUSIIPUKIIAIHOTO U TIOUCKOBOIO
XapakTepa, KOTOpbleé MOXHO HCIIOJIb30BAaTh KaK OPUEHTUPBI JJISl MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMU, TOJYYCHHBIMU OOYYAIOUTUMHUCS TPU H3YYCHHUH
bu3uKY, XuMHun, reorpaduu 1 MaTEMaTHKU.

3 COOEPXAHUE JUCIHHUIIJINHBI

buoJsorus kak Hayka

CoBpeMeHHass OuoJloTHsl — KOMITJIEKCHasE Hayka. KpaTkas MCTOpHUS pa3BHTHS
Owonornu.  buomornueckwme  HayKM W HM3ydyaeMble UMM TIPOOJICMEI.
dyHIaMeHTaIbHbIC, TPUKIAJHBIE W TIOMCKOBBIC HAay4dHBIC WCCIICIOBAHUS B
OMOJIOTHH.

3HadyeHne Owonoruu B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM
kaptuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Owojormeil. 3HaueHHE OWOJIOTHH B
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IIPAKTUYECKOM JEATEIIbBHOCTH YEJIOBEKA: MEIOULMHE, CEJIIbCKOM XO3AMCTBE,
POMBIUIEHHOCTH, OXPAHE MPUPOIBI.
/KuBble cucTeMbl U MX H3YYECHHUE

JKuBble cucTeMbl Kak MpeAMET u3yueHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CI0XHOCTh M
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLINS,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aliyu KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHbINA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJIAIIMOHHO-BUOBOM, 5KOCUCTEMHBIN (OMOreOlIeHOTHYECKHUA),
ounocdepnsiit. [Iporeccrl, mporucxoadiye B ;KkUBBIX cucTeMax. OCHOBHBIE TPU3HAKU
xuBoro. JKu3Hp kak gopMma cymectBoBanus Marepuu. Hayku, nuzydaroniue xuBble
CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aluu.

N3ydenue >xuBbIX cucteM. MeToasl Ouonornueckoil Hayku. HaGmionenue,
MU3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3alus, Mertaaanus. [lonarue o 3aBucumMon

YW HE3aBUCUMOM mepeMeHHOMN. [lnanmpoBanme skcnepumenTa. [loctaHoBka u
npoBepka runore3. HyneBas runote3a. [lonatre BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Ouosornueckux JaHHbIX. OlEHKa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. lIpHunMHBI HCKaXeHMs pe3yJbTaToOB dKcrnepuMeHTa. [loHsaTne
CTaTUCTUYECKOTO TECTA.

buoJsiorus kierku

KneTtka — cTpyKkTypHO-(YyHKIIMOHANBHAS €AMHULIA KUBOTO. lcTopus OTKPBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. lllBann, M.
[ne#inen,P. Bupxos). OCHOBHBIE MMOJIOKEHUS COBPEMEHHOMN KJIETOUYHON TEOPHUH.

Metoasl  MOJIEKYJSIpHOM W KJIETOYHOM  OWOJOTHMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJ MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUpPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @uxcuposanHvix
K1emoK. DNEKTPOHHAass MUKpockonusd. Kongokanenas mukpockonus. BumanvHnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

XUMHYeCKasi OPraHu3auus KIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MHMKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAaHNUHN KIIETKH,
Teroperyasiunu. MuHepaabHble BEIlleCTBa KJIETKH, UX OMoJjiorudeckast pojib. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKW. buonornueckue mnonuMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OelKoBOW MoJieKyibl. [lepBuunas
CTpyKTypa Oenka, MNeNnTUaHas CBS3b. BTopuyHas, TpeTHYHAas, YETBEPTUUHAS
cTpyktypsl. Jlenatypauusa. CBoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue QyHkium 6enkoB. IIpuonsi.

Yraesoael. MoHOCaxapuabl, AUCaxapuabl, OJMIOCaxXapuAbl U IOJIUCAXAPUIBIL.
OOmmii muaH CTPOeHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorndeckue pyHKIMHU YIIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBolicTBa. Knaccudukanusa nunuaos.
Tpurnunepunsl, dochonunuapl, BOCKH, CTEpoubl. buonorumdeckue (QyHKIMN
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munuaoB. O01mMe CBOMCTBA OMOJIOTHYECKIUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCThH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. [JJHK um PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommuiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoitnas cniupans. MectoHaxoxaenue u ouonorndeckue ¢pyukmuu JJHK.
Buasl PHK. ®yukuuu PHK B kiieTke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B ModJiekysie ATO.
buonornyeckue gpynknuu AT®. BoccTaHOBICHHBIE EPEHOCUUKHU, UX (QYHKIUU B
Kietke. /[pyeue nykneosuompugocgamor (HT®). Cexsenuponanne JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

Crtpoenue u QyHKIIUN KJIETKH

Tumbl  KJIETOK: JyKapuoTHYecKass U mOpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00PAa30BaHUS KIIETKH.

Crpoenue npokapuoThuecko kieTku. Kietounas crteHka OakTepuil U apxeil.
Oco0OeHHOCTH CTpO€HUsA TeTepoTpOoPHOM U aBTOTPO(PHONW MPOKAPHOTUUYECKUX
KJIETOK. MecCTOo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIIMOHUPOBAHUE dyKapHOTUYECKOW kieTku. [lnazmarnueckas
MeMOpana (masmaiieMma). CTpykTypa IIa3MaTuueckod MeMOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IIIa3MaTHUeCKyI0 MeMOpaHy: naccuBHbIN (nuddy3us, oonerdéHHas
muddy3us), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIOPT).
[Tomynmponuiaemoctb MeMOpanbl. PaboTa HaTpHif-KaIMeBOro Hacoca. JHJOIUTO3:
MUHOIUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykrypa U (QyHKIIUU
KJIETOYHOW CTEHKH pacTEHUM, TpruOOB.

[utomna3zma. [uto3ons. Lutockener. JIBukeHue nurToruia3mbl. (OpraHoubl
kJeTku. OgHOMEeMOpaHHbIE OpraHOMIbI KIIETKH: SHAoMIa3mMaTruueckas cetb (JI1C),
anmapat ['oiapmKu, JU30COMBI, HX CTpoeHHe © (yHKuuU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPTraHOUJOB KJIETKU. CTpOeHHE TpaHyJSIpHOrO0 PETUKYIIyMa.
Mexanusm nanpasnenusi 6enxkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyJisipHbIN) 3HI0IIA3MAaTUYECKUNA PETUKYITYM.
CekperopHas pyHkuus ammapara ['onbmku.  Moouguxkayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxka 6Oenkos ¢ annapame [ onvodcu. TpaHCIOPT BEIISCTB B
KjeTke. Bakyonu pacturenbHbIX Ki1eToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMALI  KJIETKH:  MUTOXOHJPWUU,  ILJIACTU[IBIL.
Ilpoucxoorcoenue mumoxonopuii u naacmuo. Cumobuocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenre u (QyHKIHMM MHUTOXOHIpuM u 1actui. [lepBuunsie,
BTOPUYHBIC U CIOXKHBIC MIACTUIBI POTOCUHTEIUPYIOMIUX IYKAPHUOT. XIJIOPOIIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BHICITUXPACTCHUM.

HememOpanubie opranousl kietku CrtpoeHne U (PYHKIIMU HeMEeMOpaHHBIX
OpraHOUI0B KJICTKHU. PuGocomsl. IIpomesrcymounvle Qunamenmol.
MukpodunamMeHTsl. AxmuHosble Mukpoguiamenmsi. MBbIIEUHbIE  KIETKU.
AxmuHosble KoMnOHeHmbl Hembluieunblx Kiemok. MuxporpyOouku. Kierounbrit
neHtp. CrtpoeHne U JBWXKEHUE JKTYTHUKOB U pPECHUYEK. MUKPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
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muxpompybouxamu. Momopnvie 6enxu.

Anpo. ObGomouka smpa, XpoOMaTHH, KapuOIUIa3Ma, SAPBIIIKA, WX CTPOCHHE U
bynkun. SnepHsiii  6enKOBbI MaTpuKc. I[IpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B uHTepdazHOM szpe. yxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. JluHamuka s0epHou o006010uku 6 mumosze. Hoephbiii
MPAHCcnopm.

Knerounsie BritoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

OO0mMeH BeniecTB U MpeBpPalllcHUE JHEPIUH B KJIETKe

AccuMHIIALIAS U JUCCUMUIISIIUSL — JIBE CTOPOHBI MeTabosm3ma. Tumbel oOMeHa
BEIECTB: aBTOTPO(HBIA W TeTepoTpodHBIN. YYacTHE KHCIOpOAa B OOMEHHBIX
npoleccax. JHEepreTuyeckoe obOecneueHue KiIeTku: mnpeBpaumieHue AT B
oOMeHHBIX mporeccax. DEepMEHTATUBHBIN XapakTep peakuil KJIETOYHOTO
metabonmu3ma. DepMeHTB, HX CTPOEHHE, CBOWCTBA U MEXAaHU3M JICHUCTBUSL.
Kodepmentsl. OTanuust pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
aKTUBATOPbl W OEIKU-UHTHOUTOPBHI. 3aBUCUMOCTb CKOPOCTH (HEPMEHTATUBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OpPraHUYECKUX BeElIeCTB B  KieTke. DOTOCUHTES.
AHokcueenHbvlli U oKcuceHHbll Gomocunmes y oaxmeputi. Ceemocobuparowue
nuUSMeHmuvl U NUSMEHmMbl PeakyuoHHo2o yeHmpa. Pollb XJIOpOMIacTOB B MPOIECCE
dbotocunTe3a. CBeToBass U TeMHOBas da3pl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. [lpogykTuBHOCTH poTOCHUHTE3a. BiisiHue pa3znuunbix GakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDULIMPYIOLINE
OakTepuu, Kele300aKTepuu, CepoOaKTepHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opranu3Mbl. Buabl Opoxenus. [IpomaykTel OpoXKEeHHS W UX
UCIIOJIb30BAHUE YETOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIE3HEH.

AdpoOHBIE OpraHU3MbI. DTambl SHEPTeTUYECKOro oomMeHa. [loAroToBUTENbHBIN
stan. [ rKonmu3 — 6ECKUCIOPOAHOE PACIICTIEHHUE TITFOKO3HI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpHIIB
npoiieccax Ouosorudeckoro okucienus. [luknudyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpanno2o 2paouenma npomonos. Cunmes
ATD:

paboma npomonnou ATD-cunmaszwvl. IIpeumMyniecTBa a3poOHOr0 Myt OOMEHa
BelllecTBIIepe]] aHadPOOHBIM. DD(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

HacaeacrBennasi uHGopManus U peajn3anms €€ B KJIeTKe

Peakuun maTpudHoro cuHte3a. [IpUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHON uHpopManmu. ['eHeTnueckuit
KOI, ero cBoicrtBa. Tpanckpumnuuss — wmarpuusnblii cuHTe3 PHK. IIpuHuummner
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.
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Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B O6mocunTese Oenka.
VYcnoBus Ouocunre3a Oenka. KoaupoBanme amunokucnor. Ponp pubocom B
OounocuHTe3e OenKa.

Cospemennvie npeocmagnenus o cmpoenuu ceHog. OpraHuzalus T€HOMA Y
MIPOKApUOT W 3YKApHOT. Peryisiius akTUBHOCTH T'€HOB Yy MPOKapuOT. l'mmoresa
onepoHa (®@. XKakob, XK. Mano). MonexynapHvlie mexanuszmovl IKCNpeccuu 2eHo8 y
aykapuom. Pone xpomamuna 6 pezcynayuu pabomsi cenog. Perynsuus 0OMEHHBIX
MIPOIIECCOB B KieTKe. KineTouHsblii romeocTas.

Bupycel — HeksieTouHble QOpMbI KU3HM U OONHMratHele napasutbl. CTpoeHue

MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. KusHeHHbll YUK
JHK- cooepocawux eupycos, PHK-cooepaxcawux eupycos, obaxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBanus ueiaoBeka, »kMBOTHBIX, pactenuid. CITNJ[, COVID-19,
COLIMaJIbHBIC U METUIIMTHCKUE TPOOTIEMBI.

7Kv3HeHHbIN HUKJ KJICTKU

Knerounslii 1wmkn, ero mnepuonbl W perynsuud. Matepdaza u  mutos.
OcoOeHHOCTH TpOLIECCOB, MpOoTeKaromux B uHTep(dasze. [loaroroBka KieTku K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
MNOCTCUHTETUYECKUN (TPEMUTOTHYECKUI) IEpUOIbl HHTEP(A3bI.

Martpuunsbiii cunres JHK — penmukanus. Ilpunnunsr permmkanuu JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIECIBHOCTb.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeoMepaza. XpOMOCOMHBIH Ha0Op KJIETKM — KapuoTull. JIUIUIOMIHBIA W
rarionaHbeli ~ HaOOpbel  XpoMocoM. ['oMonoruusnble  XpomocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne knerkn — w™uto3. Cragmum MHUTO3a W MNPOUCXONSIIME B HHUX
IIPOLIECCHI.

Tunel muto3a. Kaprokunes u HuTOKMHE3. bronornyeckoe 3Ha4€eHNEe MUTO3A.

Perymsinusa muTOoTHUECKOTO UHHMKNA KiIeTKH. lIporpammmpyemast kiaeTodHas
ru0esb — anomnTo3.

KnerouHoe s1po, XpoMOCOMBI, PYHKIIMOHAIbHASI TEHOMHUKA.

CrpoeHue 1 (pyHKIHMH OPraHU3MOB

buonornueckoe pasHooOpasue opranu3mMoB. OJHOKJIETOUHbIE, KOJOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

OcoOeHHOCTH CTPOEHUS! U KUZHEJCATEIIbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepun, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYrue
poTUCThI. KoNOHHAIbHBIE OPTAHU3MBL.

B3anmocBsI3p yacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTEIBHBIX TKaHEH: 0Opa3oBaTelbHAs, TOKPOBHAS,
NpOBOJALIAsl, OCHOBHas, MexaHudeckas. OcoOeHHOCTH cTpoeHUs, (QYHKUMA U
pAacHoJIOKEHUS TKAHEW B OpraHax paCTeHUM.

TKaHU KUBOTHBIX W YEJIOBEKA. THIIBI >KMBOTHBIX TKAHEW: SNHUTEIUAJIbHAS,
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COCUHUTENbHAs, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (GyHKUUN U
PACIIOJIOKEHMS TKAHEN B OpPTraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U YesioBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»HbIi 1 BHyTpeHHU ckeneT. CTpOEHUE U TUIIbI
COEMHEHUS KOCTEH.

JIBr>KeHue opranu3MoB. JIBUKEeHHE OJHOKIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBH)KEHME MHOTOKJIETOYHBIX PACTEHUMN: TPONU3MBI U
HacTUU. JIBU)KEHUE MHOTOKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MBILIECYHAS CUCTEMA.
Pednexc.

CkeneTHbIEe MBI U UX paboTa.

[Intanue opranu3mos. lloryionieHrne BoAbl, YIVIEKUCIIOIO ra3a U MUHEPAIBHBIX
BEILIECTB pacTeHUAMH. | [uTanne KUBOTHBIX. BHYTpUIIOJIOCTHOE ¥ BHYTPUKJIETOYHOE
numeBapenue. IlurtaHne Mmo3BOHOYHBIX KXUBOTHBIX. OTAENBI MUIIEBAPUTEIBHOTO
TpakTta. [ImmeBapurensHble xenessl. [InmmeBapurenbHas cucTeMa 4ejIoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrtenui. JIpixanue >kxuBOTHBIX. [{uddys3us
ra3oByepe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JlpIxaTesbHAsl MOBEPXHOCTb.
XKabepHoeu n€rounoe AbixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IIO3BOHOYHBIX JKUBOTHBIX.
JlpIxartenbHas cucreMa 4enoBeKa. MeXaHu3M BEHTUIALMM JIETKUX y ITUL U
MiIeKonuTaomuX. Perymsanus apixanus. JpixareabHble 00bEMBIL.

TpaHcropT BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemlecTB y JKMBOTHBIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX U UyesloBeKa. Ceplie, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpanieHusi. DBOIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenne y opranu3MoB. Beiienenue y pacteHuid. Boinenenne y )KUBOTHBIX.
CokparutenbHple  Bakyonu. Opranbl BblaeneHds. PunbTpanus, CeKpenus u
oOpaTHOE BCcachIBaHHE KaK MEXaHU3MbI pabOThI OPraHoB BblAeNieHUs. CBsI3b [IOJIOCTH
TeJIa C KPOBEHOCHOW M BBIJICIIMTEIBHON CUCTEMaMH. BblJiesIeHHE y TO3BOHOYHBIX
KUBOTHbIXU 4yenoBeka. [louku. CrpoeHue u (GyHKUMOHHpPOBaHHME He(pOHa.
OOpazoBaHue MOYMY YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHiK IUCTHI MPOCTEHIIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna.
CpencTBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIIHUIBL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3alIUTa
oprann3Ma ot Oojse3Hed. MmMmyHHass cucrema uenoBeka. KieTouHeli U
IYMOpPJIbHBI UMMYHUTET. BpOoXIEHHBIT M TPHOOPETEHHBIA crienupuuecKuit
uMMyHuTeT. Teopusi kioHaibHO-cenekTuBHOro mMmmynurera (I1. Dpnux, O.M.
bepuer, C. Tonerasa).BocnanurenbHble OTBETHl OPraHU3MOB. Poiib BPOXKIEHHOTO
MMMYHHTETA B PA3BUTUHU

CUCTEMHBIX 3a00JICBaHUM.
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Pa3npaxxuMoCTh U peryssiius y OpraHu3MoB. Pa3apakuMocCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. Pasmpaxxumocts M perynsuus y pacTteHuil. PoctoBbie
BEILECTBAN UX 3HAYECHUE.

HepBHas cuctema u pediekropHas peryisius y >kuBOTHbIX. HepBHas cuctema u
e€0oTAeNbl. DBOJIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y dKUBOTHBIX.
OTaenbl TOJJOBHOTO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas
nyra. be3ycinoBHbIE U YCIOBHBIE PEQIICKCHI.

['ymopanpHas peryisiiuss U SHIOKPHUHHAS CHUCTEMa >KUBOTHBIX WU YEJIOBEKa.
JKene3pl PHAOKPUHHOM CHUCTEMBI M WX TOpPMOHBL. JIeMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M DHAOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
cCUCTEMA.

Pa3sMHoOkeHMe U pa3BUTHE OPraHU3MOB

@opMbI pa3sMHOKEHHS OPraHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) H
nosioBoe. Buuabl  0ecnosioro  pasMHOXKEHHs:  [OYKOBAaHUE,  CIOPYJISALUA,
(dparmMeHTanus, KIOHUPOBAaHUE.

[Tonosoe pasmuoxenue. [lomoBeie kneTku, uinu ramersl. Menos. Craanu Menosa.
IToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buonmorndyeckuii cMbICa Meiio3a U
II0JIOBOTO IIporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapiieBoe pa3zputue. ['ameToreHes y >KMBOTHBIX. I10JIOBBIE KeJE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u ooreHes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHMEe U 3MOPHUOHAIBHOE  pa3BUTHE KHUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBrayanbHOE pa3BUTUE OPraHu3MOB  (OHTOreHEe3). OMOpuojorus —
HayKa O pa3BUTHM OPraHU3MOB. Mopgocene3 — oO0Ha u3 2n1aéHulx npoodiem
ambpuonocuu. Konyenyus mopgocenos u moderu mopghoeeneza. Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mpumepe JArymku). Jpoodnenue. Tumnbl gpoOiaeHus.
Jlemepmunuposannoe u HeoepmuHupoannoe oOpobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMUTAIOIINX. 3apOJbIIIEBbIE JUCTKU
(racTpynsuus). 3akjiajka OpraHoB U TKaHEM3 3apoAbIIIEeBbIX JUCTKOB. B3anmHoe
BIMSIHME YacTell pa3BHUBAIOIIEToCs 3apojpiia (3MOpHOHANbHAsT HWHAYKIIHS).
3aknajka IJJaHA CTPOEHMS JKMBOTHOINO Kak  pe3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusHue Ha >MOpUOHAIBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpY’KaroIel CpeIbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHaNbHBIN iepuo. [Ipsmoe u Henpsimoe
pasButue. Pa3Butue ¢ metamMopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHoONOrmyeckoe 3HAaYE€HUWE NPSIMOTO M HENPSMOIO Pa3BUTHS, HX
pacnpoctpaHeHueB npupojie. Tunsl pocta sKUBOTHBIX. DaKTOPBI PErysslul pocTa
KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHATIBHOTO PAa3BUTUS Y KUBOTHBIX U
yenioBeka. [lepuoabl oHTOreHesa uenoBeka. CtapeHre U cMepTh Kak OMOJIOTrHYecKue
MPOLIECCHI.

PasMHOXeHMe u pa3BuTHe pacTeHuil. ['ametodutr u crnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuii. (OOpa3oBaHuWe CIop B TIpoIecce Meio3a.
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["amerorene3y pacrenuii. OmioJOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OPTaHU3MOB.
JIBoifHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuidl. OOpa3oBaHHE U Pa3BUTHE
CEMCHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Wcropust cTaHOBJIEHHSI U Pa3BUTUSI T€HETUKU Kak Hayku. PaGoTel I'. Mennens,
I'. ne ®pusza, T. Moprana. Posib OTEYECTBEHHBIX YYEHBIX B PA3BUTUM T'€HETUKHU.
Pa6oter H.K. Konsnosa, H.I. Basunosa, A.H. benozepckoro, I
Kapneuenko,lO.A. ®ununyenko, H.B. Tumodeea-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, AJbTCPHATUBHBIE TNPHU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3HUT0Ta, TETEPO3UT0OTa, YUCTAS JIUHUS, THOPHUIBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TECHETUKU:  TUOPUAOJOTHMYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHaens — 3aKoH e IMHO00pa3us
ruOpuI0B nepBoro nokoieHus. [Ipapuino nomuHupoBanus. Bropoit 3akon Menens
— 3aKOH pacHIeIUIeHus Npu3HaKoB. [luTonmornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpelmuBaHus. [ umore3a 4ynucToThl ramer.

AHanuzupyomiee ckpemuBanue. [I[pomMeXyToOUHbIN XapakTep HacIeqOBaHUS.

Pacuierienre npu3HakoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

JurubpugHoe ckpemmBanue. TpeTuil 3akoH MeHensi — 3aKOH HEe3aBUCUMOTO
HacJeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHOe HacnenoBaHue mpusHakoB. Paboter T. Moprana. CuerieHHOE
HACJICIOBAHUE TE€HOB, HAPYIICHUE CUECIUICHUS MEXIAYy Te€HaMu. XPOMOCOMHas
TE€OpHUs HACIIECICTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIA MEXAHU3M ONPEACIICHUS Moaa. AyTOCOMBIHU
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEpPOramMeTHbIA MoJ. | eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HaclienoBanne Npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

I'eHoTnn kak nenoctHas cucrema. [ImeroTponuss — MHOXXECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBIW aJjuienu3M. B3auMoaenCcTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [loaumepusi.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHUSl PACTECHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TOBEACHHS W  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3UH —
napasuT» M «XO35MH — MHUKpoOuom». ['eHeTHueckue acreKkThl KOHTPOJsS U
W3MEHEHUSHACIIEICTBEHHOW HH(GOPMAIIUU B MMOKOJICHUSIX KJIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH U3MEHYUBOCTHU

B3aumoneiicTBue TreHoTUNna W cpeapl Opu  (HOPMUPOBAHMM  (PEHOTHIIA.
N3MeHunBOCTh MpHu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKUA. BUAbI
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBEHHAS.

MopaudukanmoHHass  U3MEHUYMBOCTh. Poib  cpensl B (popMupoBaHUU
Moau(pUKAIMOHHON M3MeHuUnBOoCcTH. Hopma peakiuu mnpusHaka. BapuarnmoHHbIN
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psn u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MoIu(pUKaMOHHON
W3MEHYUBOCTH.

['enHoTunMYeckass M3MEHYMBOCTh. (CBOICTBA T€HOTUIIMYECKON H3MEHUYHBOCTH.
BuapireHoOTUIIMYEeCKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. MeHo3 U TIOJOBOM MpollecC — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTU. POJIb KOMOMHATUBHOM M3MEHYMBOCTU B CO3JIaHUU
T€HETUYECKOr0 pa3Hoo0pas3us B Mpejiesiax OJTHOTO BUIA.

MyTanimoHHas HW3MEHUYMBOCTh. BWAbl MyTalldil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUPOBAHHBbIE  MyTaluu. SaepHbie U
UTOIUIa3MaTuYeckue MyTauu. CoOMaTU4eCKUEe U MOJIOBbIE MyTaluu. [IpudnHbI
BO3HUKHOBEHUsS  MyTanuid. MyTareHpl W UWX BIHMSHHE€ Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlIMOHHOTO TIpOIlecca. 3aKOH TOMOJIOTUYECKUX pSIJIOB B
HaciencTBeHHoW m3meHunBoctH (H.M. BaBuiioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

I'eneTnka 4esioBeKka

Kapuotun denoBeka. MexayHapoaHass MporpaMma HWCCIEAOBAaHHUS TE€HOMA
yernoBeka.  Meroapl  M3ydeHHMsT TEHETUKM  YEJIOBEKA:  I'€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LUTOT€HETUYECKHU, MOIYJISLIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEECIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UKCIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbie 3a001€BaHus YeIoBeKa. | @HHbIE U XPOMOCOMHBIE
Oome3Hu yenoBeka. bone3Hrc HacieIcTBeHHOM PeIpacoyioKeHHOCThIO. 3HAUCHHE
MEIUIMHCKOW TE€HETUKHM B IMPEAOTBPALICHUM U JICUCHUM TE€HETUYECKUX
3a00JeBaHU 4enoBeKa. MeIUKO-TeHETHUEeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKHU. [[OHATHE «T€HETHYECKOro rpy3a». ITUYECKUE ACIEKThl MCCIICIOBAHUN B
00J1acTU peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['eneTtnueckue (QakTophl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH  YEJIOBEKA K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyKarouien cpenbl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJOTHUSIM.

CeJiek1iusi OPraHn3MoB

JlomecTukanus u cenekuus. 3apoKJICHUE CEJIEKIIMU U JOMECTUKAlUU. YYEHUe
H.W. BaBumoBa o IlleHTpax MNPOUCXOXKACHHS U MHOTO00pa3usi KyJbTYPHBIX
pactenuii. Poiib cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. CopT,
nopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON M3MEHYMBOCTU
H.N. BaBunosa, erozHaueHue I CEICKIIMOHHON PaOOTHI.

Metonbl  cenekuUMOHHON paboThl. VCKycCTBEHHBI OTOOp: MacCOBBIM U
VHIUBUTYAJIbHBIM. Orarnsl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
MPOU3BOJIUTENICH MO TMOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBEHHBIN MyTareHes KaK METOJ CEJICKIIMOHHOM paboThI.
PannaniMOHHBIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUd Yy KyJbTYPHBIX
dbopm opranu3MoB. lcnonb30BaHME TI'E€HOMHOI'O PEJIAKTUPOBAHHMS U METOJOB
pexoMOuHaHTHBIX JIHK 1151 momydeHust iCX0THOTO MaTepuaa Jijisl CEICKITUH.
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[Tomyuenue nonumon0B. BHyTpuBraoBas rudpuansanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik MHOpuAMHT. HepoacTBeHHOE CKpellBaHue, WM ayTOPUAMHT.
['eTeposuc u ero npuuunsl. Mcnonb3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunnsanus. [Ipeogonenne Oecrioaus MEKBUIOBBIX TMOpUIOB. JlocTHykeHUs
CEJICKLIMN PACTEHUN U KUBOTHBIX. «3€1€HAS PeBOIOYUA).

CoxpaHeHHE U M3YyYEHHE TI'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PAacTCHUH H
UX JMKUX ~ pOAMYENd N1 CO3/JaHusl  HOBBIX  COPTOB U THOpHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTyp. H3yuenue, coxpamenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHDIX 8
Yenax yayuueHus Cyuwecmeyioumux u co30anus HO8blX Nopoo, JUHUU U KPOCCO8, 8
Mom 4qucie ¢ NpuMeHeHuem COBPEeMEHHbIX MemO008 HAYUHbIX UCCAe008AHU,
nepeoosvix uoell u nepcneKmueHbIX MexHoI02Ul.

BuorexHo/i0rus U cHHTEeTHYECKAsI OMOJIOTUsE

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBbHIE
KyJbTYPbl, MUKPOOPTaHU3MBI, KX XapaKTepUCTUKA. TpaauunoHHas OMOTEXHOJIOTHS:
xje0oneYeHne,  MOJYyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEINHE.

Mukpobuonornyeckuii cuHte3. OOBEKTHI MHUKPOOHOJOTUYECKUX TEXHOJOTHUH.
[TpousBoacTBO O€IKa, aMUHOKUCIOTH BUTAMUHOB.

Co3nanue TEXHOJOTHM M HMHCTPYMEHTOB LIE€JICHANPABIECHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUS I'€HOMOB C LIEJIbI0 NOJIYYECHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIoIIUecs B MPUPOJie OMOCUHTETUYECKHE Ty TH.

Kinerounas wunxeHepus. MeToabl KyJIbTypbhl KJIETOK W TKaHEW pAcTEHUU U
*KUBOTHBIX. Kpuobanku. Comaruyeckas ruOpuaudzanuss W COMATHYECKUUN
sMOpuorene3. Mcnonap30BaHuE TaruIOWJI0B B CEJICKUMH pacTeHuul. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKLIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SAMIEKIETOK U KJIOHWPOBAHME )KMBOTHBIX. METOJI TpaHCIUIAaHTALIMU SIJIEP KIIETOK.
Texnonocuu 0300poénenuss, KyIibmueupo8aHus U MUKPOKIOHAILHO20 PA3SMHONCEHUS.
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass Y TeHHasl WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHbIX JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTokeHussT W NEPCIEKTHBBI  XPOMOCOMHOW M TE€HHOM  MHXKEHEPUMU.
DKOJIOTUYECKUEH ITUYECKHUE MPOOJIEMbl TeHHON MHKEHEPUHU.

Menuuuackue OuorexHosnoruu. IloctreHomHas tmdposas memguimna. ITIIP-
nuarHoctuka. MeTtaboJoOMHBIN aHaANMM3, TEHOICHTPHUYECKUM aHalli3 MpoTeoMa
YyeJIoBeKa JUIsl OUEHKHU COCTOSHUS €r0 310pOBbs. ICII0Ib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretrnast Tepanus paka. 3D-Ononrkenepus s pa3paboTku PyHIAMEHTATBHBIX
OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHUsl KOMIUJIEKCHBIX TKaHEW COYETaHUEM
TEXHOJIOTUIA TPEXMEPHOIr0 OMONMPUHTUHTA U cKaoNIMHra As pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecredeHruss KOMOWHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynakuuonupoanusi PHK-coxepikammx BHUPYCcOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
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3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

3apoxkaeHue ¥ pa3BUTUTE IBOJIIOIHOHHBIX NMPeEACTABJICHUI OM0JI0THH

OpomounoHHas teopuss Y. JlapBuna. [IpeAnocbUIKM  BO3HUKHOBEHHS
JApBUHU3MA.

JKu3znb 1 HayuyHas nesrenbHocTh Y. JlapBuHa.

JIBrKymue cuibl 3BoitonuK BUIOB 1o Y. /lapBuHY (BbICOKass MHTEHCHUBHOCTh
Pa3MHOXKEHHUS  OpPraHM3MOB, HACJEACTBEHHAass HW3MEHYMBOCTb, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmiienue cunTeTnueckoir Teopuu sBomonuu (CTI). HeltpanbHas Teopus
sBomouu. CoOBpeMeHHasi SBOJIOLMOHHAS OHMOJIOTHS. 3HAaY€HUE SBOJIIOLMOHHOMN
TeopunB (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

MuKpO3BOJIIOIUSA U €€ Pe3yJIbTaThl

[Tomynsinusa Kak 3JaeMeHTapHasi eAuHuIa 3BoJOIUMU. COBPEMEHHBIE METObI
OIICHKH TEHETUYECKOTO pa3HooOpaswsi W CTPYKTYpHl monyisnuid. W3meHeHue
reHo(OoH/Ia MOMYJISIUU KaK 3JEMEHTapHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeruueckoropaBHoBecus [x. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPbl (IBIDKYIIME CHJIbI) SBOJIONUHA. MyTallMOHHBIMN
npouecc. KomOunatuBHass wu3MeHuuMBOCTh. [lpeildp TeHOB — chydyaiiHbIe
HEHaIpaBJeHHbIC U3MEHEHUSYACTOT ajuieseil B monyasanusx. Ih(exT ocHoBaTe .
Ippexm oOymovirounoco eopaviuika. CHUdICEHUE 2eHeMmUYecKo20 pPAa3HO0Opa3us:
npuuunsl u cieocmesus. llposenenue s¢hghexmaopetipa 2enos 8 HOILUIUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus MIOITYJISLIUI: reorpapuyeckas
(mpocTpaHcTBeHHAs1), Onosioruueckas (pernpoayKTuBHas).
EcrtecTBeHHbIil 0TOOp — Hampaistomuid (aktop sBomonuu. DPopMbl

€CTECTBEHHOTO OTOOpa:  JABWXKYLIUH, CTaOWIM3UPYIOUIUM,  pa3phIBAOLIUI
(mm3pynTuBHbIi). IlonoBoil oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh ~ OpraHU3MOB  Kak  pe3yJbTar MUKPO3BOJIIOLUH.
Bo3HuKHOBEHHE MPUCTIOCOOIEHHUI Y OpraHu3MOB. ApoMop(o3bl U UANOAIANITALIUH.
[Tpumepsl npucocoOIeHUN y OpraHu3MOB: MOpQoJIoTUYECKHe, PU3NOIOTUIECKUE,
onoxumuueckue, mnoBefeHueckne.  OTHOCUTENBHOCTh  MPHUCHOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepuum u CTpykTypa. BugooOpasoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsiius — kirodeBo ¢aktop BumgooOpazoBanus. I[lytu u
CrIocoObI BUJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE» (monumIonaU3aIus,
rubpuan3zanusi). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIONMOHHON OMOJIOrMM B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
OouopaszHooOpazusi. MUKPOIBOJIIONMS W KOIBOJIOLUS TApa3UTOB U HUX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C
HEM.

Makpo3BoJilouHs U €€ pe3yJibTaThl
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Metonel n3ydenus makposBomonuu. [laseoHTonornuyeckue MeToapl U3y4EeHUs
sBosoninu. [lepexoaubie GopMbl 1 PumOreHETHUECKUE PSIIbl OPTaHU3MOB.

buoreorpadudeckue MeToabl n3yueHus 3Bomtonnu. CpaBHeHne (Gaopsl U GpayHb
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obdnactu 3emin. Buasl-sHaeMuku u
PEIUKTHI.

OMOpHOJIOTHYECKHE W CPABHUTEIHbHO-MOP(OIOTHYECKUE METOJbl U3YUCHUS
ABOJIOLMH. ['€HETMYECKHE MEXAHU3MBbI DBOJIIOIMUM OHTOTEHE3a W IOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
PynuMentapubsle  opraHbl W aTaBU3MBI. MonekynsipHO-TEHETUUECKHE,
OMOXUMHUYECKUE U MATEMATUYECKUE METOJIbl U3YUYEHUS IBOJIOLUU. [ OMOIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTall{ U YBOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIA) SBOMIONUU. [Ipunyun cmenvi QyHKYUI.
HeoOpatumocTs 3Bomtouuu. ApantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
DBOJIIOLIHH.

IIpoucxo:kaeHue U pa3BuTHE KU3HU HA 3emuie.

HayuyHple rumoTespl MNPOUCXOXKIAEHUS KU3HM Ha 3emse. AOuoOreHes W
naHcnepMusi. JloHayyHble NPEICTaBICHUS O 3apOKIECHUU KU3HU (KpPEallMOHU3M).
['unore3a NOCTOSIHHOTO  CaMO3apOXKIAEHUs JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pean,JI. Cniannannanmy, JI. [lactepa. [Iporcxoxnenne »Ku3Hu U acCTpOOUOIOT U

OcHOBHBIE 3Tanbl HEOPraHWYECKOUW 3BosonMHU. [lnanerapHas (reosioruyeckas)
HBOJIIOLIMA. XUMHUYECKash 3BOJIOLUSA. AOMOTCHHBIN CUHTE3 OPraHU4YEeCKUX BELIECTB
u3 Heoprannyeckux. Omnbir C. Musuiepa u I'. FOpu. Ob6pa3zoBanue MmoanuMepoB U3
MoHOMepoB. Koanepsarnas runoreza AWM. OmnapuHa, runore3a IMNEPBUYHOTO
oynwoHa [>x. Xonzaeitna, renetndeckas runoresa I'. Ménnepa. Pudozumsr (T. Uek)
u runote3a «mupa PHK» V. I'unbepra. PopMupoBanue MeMOpaH U BOSHUKHOBEHHUE
MIPOTOKJIETKH.

Hcropus 3emim 1 MeTonbl €€ n3ydeHus. MckonaeMbple OpraHMYEeCKUE OCTATKHU.
['eoxpononoruss u e€ Meroasl. OTHOCUTENbHAS W aOCOJIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYeCcKas MKaja: Y0HbI, 3Pbl, IEPUOBL, JIIOXH.

HauvasibHble 3Tansl OpraHudecKkor 3BOMOLMH. [1osBIEHNE U BOIIONMS TIEPBBIX
KJIETOK. OBOJIOLUS MeTaboiu3Ma. BO3HUKHOBEHHE TMEPBBIX  JKOCHCTEM.
CoBpeMeHHBIEMUKPOOHBIE OMOIIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOTHI U 3yKapHUOTBHI.

[Tpoucxoxnenue 3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoMcxokIeHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl SBOJIOLUUU BBICHIMX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pacreHuii. Bpixox pacrteHuit Ha cymry. [losiBiieHME CIIOpOBBIX pacTeHUU W
3aBoeBaHre uMH cymH. CemeHHble pacTeHus. lIponcxoxkaeHue NBETKOBBIX
pacTEeHUH.

OcCHOBHBIE 3Tallbl BOJIIOLMH )KUBOTHOTO MUpa. OCHOBHbBIE apOMOP(O3bI

KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
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tunoB. [lepBbie xop/10BbIE KUBOTHBIC. JKU3HL B BOAE. DBOJIIONHUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [I[porcxoxaeHne MICKOMUTAIONUX U IITHIL.
[TpunaIun xiroueBoro apomopdo3a. OcBoeHHE OECTIO3BOHOYHBIMU U TIO3BOHOYHBIMU
YKUBOTHBIMH CYIIU.

PazButHe x13HN Ha 3eMIIe IO 3paM U MEPUOJIaM: apXei, MPOTEPO30ii, MaIe030M,
Me3030i, KaitH0301. O011as XapakTepUCTHKA KIIMMAaTa U Fe0JIOrMYE€CKUX IIPOLIECCOB.
[TosiBneHue M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTI€0Opa30BaHHE: €T0 YCIOBUS
Y BJIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BbIMUpaHUS — 3KOJOTHYECKUE KpHU3UCHI Mpouuioro. lIpuuuHel n
CJIEACTBUS MACCOBBIX BbIMHUpaHHUl. COBPEMEHHBIM HKOJOTHUYECKUN KpPU3UC, €T0
ocobennoctu. [Ipobrema coxpaneHus 6MopasHOOOpa3us Ha 3emIie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wmwupa. [lpuHIMIBI KiaccupuKauu
opranu3MoB. OCHOBHBIE CUCTEMAaTHYECKHUE IPYIIIBI OPraHU3MOB.

IIpoucxoxaeHue 4ea0BeKa — AaHTPOIOTeHe3

Pa3nenbl 1 3a1a4n aHTPOIIONIOTMU. METObl aHTPOIIOIOTUH.

CraHOBNEHUE TPEACTABICHUN O MPOUCXOXKACHUM 4YeloBeKa. PenmurunosHeie
B033peHMsI. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ncTBO 4enoBeKa € KMBOTHBIMUA. CHUCTEMATHYECKOE ITOJIOKEHUE YEJIOBEKA.
CBugerenpcTBa  CXOJACTBA  YEJOBEKA €  JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (bu3H0I0r0-OMOXMMHUYECKHE,
noBesieHUeckrue. OTINYMS 4YeIOBEKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CUCTEMBI.

JIBrokymne cuiibl (pakTopbl) aHTPONOreHe3a: OUOIOrHYECKUE, COLIMATIBHBIE.

CooTHoeHne OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE cCTaauu aHTpororeHe3a. PaHHHMe uYenoBekOOOpa3Hble OO€3bsSHBI
(IpOKOHCYJIbI) W paHHME TIOHTHIBI — OOINMEe TPEAKH YeTOBEKOOOPa3HBIX
00€3bsIHU JII0/IeH. ABCTPANIONUTEKH — JBYHOTHE MPEKH JtoJel. YeroBeK yMenbli,
IIEPBBIC U3TOTOBIICHHUS OpYyAul Tpyaa. YenoBeK NpsIMOXOIAIINNA U IEPBBIM BBIXO
monen 3a mpenensl Adpuxu. YenoBek redaensOeprckuii — OOHME  MPemoK
HEaHIEpTaJIbCKOT0 YEJIOBEKA M YEJIOBEKAa pa3yMHOTo. YelloBeK HEaHIepTalbCKUN
KakK BUJ JIIOAEH XOJIOAHOTO

KiIMMara. YenoBeK pa3syMHbId COBPEMEHHOIO THWIA, JIEHUCOBCKHUM YEJIOBEK,
OCBOCHME KOHTMHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4YeloBeKa. ECTeCTBEHHBIM OTOOp B  MOMYJISIUSAX
yenoBeka. MyTalmoHHBIA Tpouiecc W noauMopdusM. llomynsiiroHHBIE BOJHBI,
npeiid renoB, murpamus U «3PQGeKkT ocHoBaTeNs» B MOMYJALUSIX COBPEMEHHOIO
YeJI0BeKa.

UYenoseueckue pacel. lloHarue o pace. bosbmme pacel: eBporeonaHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (9KBaTOpuajbHas),  MOHTOJOWIHAS
(a3maTcko- aMmepukaHckas). Bpemss u myTu paccereHus 4eloBeKa IO IJIaHEeTe.
EnuncTBO  uenoBedeckux pac. HaydHas  HECOCTOSATENBHOCTH  pacHu3Ma.
[Tprcnoco0neHHOCTh YeloBeKa K pPa3HbIM YCIOBUSIM OKpYXaroulell cpesbl.
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Bnusinue reorpaduueckoit cpenasiu aperida reHoB Ha MOPGHOIOTHIO U (PU3HOTIOTHIO
YEJI0BEKa.

MexaucuuminHapHbie METO bl B (PU3UYECKOM (OMOJIOrHYECKO ) aHTPOIIOJIOTUH.
OBOJIFOIIMOHHASA AHTPOMOJIOTUS U TMAaJC€OaHTPONOJIOTUS YEITOBEUECKUX TOIMYJISIIUNA.
buocounanbHble MCCENOBaHUs MPUPOABI YenoBeKa. MccinenoBaHrue KO3BOIIOLUN
OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JKOJIOTHS —  HAyKa 0  B3aMMOOTHOLICHHMSIX  OPraHM3MOB H
HAJIOPTraHU3MEHHBIX CUCTEM C OKPY KAKIIel cpeaou

3apoxaeHre U pasBuTHE dKojorud B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CesepuoBa, J. I'ekkensi, A. Tencnou, B.H. CykauéBa. Paznensl u 3amaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBple HaOMIOAEHUS. ODKCHEPUMEHTHl B 3KOJIOIMH:
NpUpoOJIHbIe U JabopaTopHbie. MoJenupoBaHUe B 3KOJOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CPeIbl: TOKAIbHBINA, PETHOHATBHBIA U TJI00ATHHBIN.

3Ha4eHUE  DKOJOTMYECKMX  3HAHMM  JUIA  4YEJNOBEKA.  DKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBAa CBS3€W 4YEIOBEYECTBA C MpHUpoAoi. PopMupoBaHUE
HKOJIOTUYECKOM KYJIBTYPBI U 9KOJIOTUYECKON TPAMOTHOCTH HACEIEHUS.

Opranusmsbl u cpeaa 00MTAHUA

Okosorudeckue GakTopsl U 3aKOHOMEpHOCTH ux aeictBus. Kiaccudpukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTponoreHHsle. Oo1me
3aKOHOMEPHOCTH JEHCTBUS 3Kojormueckux ¢akropon. [IpaBuno munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3Mbl

AbuoTtnueckue ¢pakrtopsl. CBET Kak 3Kojornyeckuii paxrop. JleiicTBue pasHbix
YYaCTKOB COJIHEYHOT'O CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TPYMIIbI
PAaCTEHHMI U KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CurHanbHas poJib CBETA.
doTonEeprUOaU3M.

Temneparypa Kkak »3Kojoruyeckuii ¢akrop. JlelicTBue Temmneparypsl Ha
opraHu3Mbl. [IONKMIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak akonorumdeckuit Qakrop. Ilpucmocobnienuss pacTeHHil K
noJIepKaHuio BoaHOTo OanaHca. Knaccudukanus pacTeHHd MO OTHOIIEHHMIO K
Bojie. [Iprcnoco0neHnst )KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl 0O0OMTaHMS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3]YIlHAas, IOYBEHHAs,
ryOMHHAasT ~ TOAMOYBEHHAs,  BHyTpUOpraHu3MeHHas.  Duzuko-xumudeckue
ocoOeHHOCTHCpEe 00uTaHusl oprauu3MoB. [Ipucnocobenrs opraHu3MoB K )KH3HHU B
pa3HbIX cpeaax.

buonornyeckue purmel. BHennue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOIUYHBIE
putMbl. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSAM YCIIOBUU
KU3HH.

Kusznennsie Gpopmbl opranu3MoB. [lonsatue o xu3zHeHHoN (opme. JKu3HEeHHbIE
dbopMbl pacTeHUi: AepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHHE TpaBbl,
oJHoJieTHHE TpaBbl. JKu3HEHHBbIE (OPMbI KUBOTHBIX: THAPOOUMOHTHI, T€OOMOHTHI,
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a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue Qaxtopsl. Buabl OHOTHYECKHX B3aUMOJICHCTBUI: KOHKYPEHIIUA,
XUITHAYECTBO, cMMOMO03 m ero ¢opmbel. [lapasutusMm, kKoomeparus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Hetpoduueckue
B3auMoOJIecTBUS  (Tomuueckue,  ¢opuueckue,  GadpUuecKue). 3HayeHue
OMOTUYECKUX  B3aUMOJACHCTBUM JUIsl CYHIECTBOBAHMUS OPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JK0JIOTrvsl BUOB U NMOMYJIAIHIA

DKOJIOTHUECKHE XapaKTEPUCTUKU momyisiuu. [Tonmynsuus kak Ouosiornueckas
cuctema. Poib HEOMHOPOHOCTH Cpefibl, (GU3NYECKUX OaphbepoB U OCOOEHHOCTEH
OuoJsioruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpbI MOMYJISITUH.
OcCHOBHbBIC TIOKa3aTENW MOMYJSIUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPAILIHUS.

Dkosioruyeckas CTpykTypa mnomyisuuu. OIleHKa YHCICHHOCTH MOMYJISIINU.
JuHamuka monyisauuu U e€ peryisuus. buoTudeckuil moTeHIMaN MOMYISIUU.
MopenupoBanue TMHAMUKHU nomyssiiuu. KpuBbie pocTa YMCIEHHOCTH MOIMYJISIIAHN.
KpuBble BbDKUBaHUS. Perynsius 4MCIEHHOCTH MOMYJSIUN: poiib (HaKTOpOB,
3aBUCAIIMX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTMYCCKUE CTPATEerHu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »sKoJorMyeckod Huiie Buga. MectooOutanue. MHoromepHas
MOJIeJ1b SKoJiornyeckor Huu k.M. XatunHcona. Pa3meppl 3K010rn4ecKon HUILLIU.
[ToTeHUMaIbHAS ¥ pEATN30BAHHAS HUILIU.

Bua kak cucrema mnomynsuuil. Apeansl BUAOB. BHUIBI M UX KU3HEHHBIE
CTpaTeruu.

DKOJOTMYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTPAIlU KUBOTHBIX. bruosornyeckre MHBa3MU
YyKEPOJHBIX BUIOB.

JKOJIOTHS COO0LIECTB. JKOJOTHYECKHE CHCTEMBI

CooOmectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsizu MexAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpeitas cucreMa (A.[[x. Tencnu). OyHkiroHansHbie 0JI0KH
OpPraHU3MOB B DKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peAylleHThl. Tpoduueckue
ypoBHHU. Tpodudueckue nenu u cetn. AOGHOTHYECKHE OJIOKH dKOocHCTEM. IlouBBI
U UJBIB SKocHucTemMax. KpyroBopoT BEIECTB U TOTOK SHEPTUU B SKOCHCTEME.

OcHOBHbBIE TIOKa3aTENM 3KOCUCTEMBI. buomacca u npoaykuusa. JKOJIOTHYECKHUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbICe U
BTOPUYHBIE CYKIIECCUMM W UX TPUYUHBL. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykueccuu. KimmmakcHoe coobiiecTBo. buopaznoo6pasue u mojaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoHbIE PKOCUCTEMBI. JKOCUCMEMBL 03€D U peK. IKocucmemvl mMopeu u
oxeanos. Ikocucmemvl MYyHOP, 1eco8, Cmenel, NYCMulHb.
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AHTpONOreHHbIe 3KOCHCTEMBI. ATpodKocucTeMa. ArporeHos. Paznuuus mexmy
AHTPOIIOTCHHBIMU U TIPUPOTHBIMU YKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa
u ¢ayna. CuHaHTponuzaiusi Tropojckoid  ¢daynel. buomornueckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B
aKocuctemax. Poav kackaonoco sghgexma u 6ud0s6-30upuxamopos (Kirouesvix
61008) 8 hyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXITY
CMEXHBIMH SKOCUCTEMAMH. Y CTOWYMBOCTH OPTAHU3MOB, TOIMYJISIIUN U DKOCUCTEM B
YCIJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmbl 6030elicmseus 3a2psA3HeHUll pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  OKOCUCMEMHOM  YPOBHSAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmsusi. MeToaonaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX 3KOCHCTEM.

buocgepa — riiodanbHas IKocUCTEMA

buochepa — oOmernanerapHas oOonouka 3eMiu, TI€ CYIIECTBYET WIH
CyllecTBOBaJa XKU3Hb. Pa3zBuTue npencrasieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenne B.U. Bepuanckoro o 6uochepe. Obmactu duochepsl u e€ cocras. JKupoe
BeIeCTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepnl. OcobeHHocTu Ouochepsl Kak
rino0anpHON KocucTeMbl. J[MHaMuyeckoe paBHOBecHe B buocdepe. KpyroBoporst
BEIIIECTB U OMOTCOXUMUYECKUE IUKJIIBI (YTiIepo/ia, a30Ta). PUTMUUYHOCTS sIBIICHUI B
ouocdepe.

3oHanbHOCTH OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOMHBIC Jieca, CMENIaHHBIC ¥ ITUPOKOJIMCTBEHHBIE JIeCca, CTEIH, CAaBaHHBI, ITyCTHIHH,
TPONMYECKHUE JIeca, BBICOKOrOpbs. KimMmaT, pacTUTENbHBIA W JKMUBOTHBIM MHP
OMOMOB CYIIIH.

CtpykTypa U (yHKIHS JKHBBIX CHUCTEM, OIICHKAa MX PECYpCHOTO IOTEHITMAIa
1 OnocepHbIX PyHKIUH.

YeJ10BeK M OKPYKAKOLIAA Cpeaa

DKoJlorTuYecKre KPU3UChl U UX NMpUYNHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHre BO3AyIIHON cpeabl. OXpaHa BO3[ayXa. 3arpsi3HEHUE BOJHOW CPEBbI.
Oxpana BomHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa NMOYBEHHBIX PECYpPCOB.
W3MeHeHune kianmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIbHBIA M >KUBOTHBII Mup. OxpaHa
PaCTUTENBHOTO W KUBOTHOTO MHpa. OCHOBHBIC NPUHIUIBI OXPaHBI MPHUPOJIHI.
Kpacaeie kHuru. Ocobo oxpansembie npupoansie Tepputopuun (OOIIT).
boranudeckne caapiv 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBIL.
PanmonansHO€  TPUPOIOMOJIB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHUYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCA U €T0 BEPOSTHBIC TTOCIEACTBHSI.

Pa3BuTre METO/10B MOHUTOPUHTA Pa3BUTHUSL OTIACHBIX TEXHOTCHHBIX MPOIECCOB.
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Cucmemnule uccie0o8anus nepexooa K  pecypcocbepezaioweti
KOHKYPEHMOCnocobHotl IHepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypcaoi.
docmyn K
ungopmayuu no CcocmosiHulo  OmOoenbHbvlX U008 U IKkocucmem. (OCHOBbL
9Kopeabunumayuu dKocucmem U Ccnocob6os 6Oopbbbl ¢ OUONOBPENHCOCHUAMU.

HCZL}MOHaJleble UH950pMCluu0HHbl€ cucmemal, 06601’16"!14661}01/{4”6

PeKOHcmpym;uﬂ MOPCKUX U HA3EMHbIX IKOCUCmMeM.

4. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JJUCHUILJINHBI

4.1 O6beM yueOHOM TMCUMILIMHBI M BUABI Y4eOHOil padoThI

u

Bua yuyeO6Hoii padoThl Bcero
4acoB

O0beM yueOHOI TUCHUILINHBI (BCET0) 148
cymMMapHasi y4yeOHash Harpy3ka BO  B3aummoaeiictBum ¢ | 136
npenojgaBaTeieM
B TOM YHCJIEC:
- JIEKLIUHA 42
- MPAKTUYECKHUE 3aHATHUS, B TOM YHUCJIE: 94
CamocTosiTesibHAasi padoTa 00y4arierocsi (Bcero) 6
Koncyabranuu 2
IIpomesicymounas ammecmayus 8 8uoe 3K3amena 8 2cemecmpe 4
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4.2 TemaTn4yecKui NJIAH AUCHUILJIMHBI ¢ y4eTOM padoveil MPOrpaMMbl BOCIIMTAHUS

KoJj-Bo yacoB

Ne
1'[/1'[ HaumeHnoBanue pasaeia / TeMBI l'[paKT./ cam. B T.4Y.
JleKuMu (1adopar pat BOCII.
pao.
| CEMECTP
M 1. Kpatkasg wuctopusi pa3Butus OUONOrMU. buonormdyeckue Haykd U
u3ydaemMble UMU TPoOIeMbl. 3HaU€HUE OMOJIOTUUB NMPAKTHUECKOU e TEILHOCTH 2
YeJI0BEKAa: MEIMIMHE, CEIbCKOM XO3AKCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOLBI.
Jekuyusa Ne 1
buonocus kax wnayka. CoBpeMeHHass OHOJOTMS — KOMIUIEKCHAas HaykKa.
QyHAaMEHTAIIbHBIC, NPUKIAIHBIE W IOUCKOBBIE HAy4YHBIC HCCIEAOBAaHUSA B
OMOJIOTHH.
Kusvle cucmemvl u ux usyuenue. JXUBBIE CHCTEMBI KaK INPEIMET H3Yy4YCHUS
1 ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHH OpPraHU3aIMH )KUBBIX CUCTEM 2
buonoecua xnemku. Knerka — cTpykTypHO-(QYHKIIMOHATBHAS €IMHUIIA KUBOTO.
Ucropust otkpeitust kietku. Paboter P. I'yka, A. JleBenryka. Kierounas
teopust (T. IIBamn, M. Ulneitnen, P. BupxoB). OcCHOBHBIE MOJOKEHUS
COBPEMEHHOW KJIETOYHON TEOPHUH.
Ipaxmuueckoe 3ansamue No 2.
AHanu3 pa3IMYHbIX METOJIOB UCCIIEIOBAHMS B OMOJIOTUN
Metoasl  uccienoBaHus B OMOJIOTUM: HAOMIOJEHHWE U DKCIEPUMEHT. 2
Hcnonp30BaHne pa3nuyHbIX METONOB ITPH M3YYEHNH KHUBBIX CUCTEM
IIpakmuueckoe 3anamue Ne 3. 2
CynHOCTb )KW3HU U CBOKMCTBA )KUBOT0. Y POBHM OpraHU3alliy KUBOW MATEPHH.
Jekuyusa Ne 2
2. Xumuueckasn opeanuzayus rkiemxu. XUMHUECKMA CoOcTaB KiIeTku. Makpo-, | 2
MHKPO- U YJIBTPAMUKPOAIEMEHThl. OpraHnvyeckre BEIECTBA KIETKH.
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Ipaxmuueckoe 3anamue No 4.

4 Heoprannueckue BeliecTBa KIETKU: CTPOEHHE CBOMCTBA (DYHKIINU

5 Ilpaxmuueckoe 3anamue Ne 5.
Opranuveckrie BeNeCTBA KJIETKU: CTPOCHHE CBOMCTBA (DYHKIIH
Jexyusa Ne 3
Cmpoenue u ¢ynkyuu rnemky. Tumbl KIETOK: dyKapuoTHUecKass U
npokapuotudeckas. CTpyKTypHO- (yHKIIMOHATbHbBIE 00pa30BaHUs KIETKH.
Knerounsle BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTuTeBHOM, )KUBOTHOM, TPUOHON).
IIpakmuueckoe 3auamue Ne 6.

6 [IpokapuoTuueckast KieTka: BHUJIbl KJIETOK B Ouosioruu. OOIiee cTpoeHue
npokapuoTuyeckon kineTku. [Ipusnaku u GyHKIIMU TPOKAPUOTHYECKUX KIIETOK.
Ilpaxmuueckoe 3anamue Ne 1.

7 DyKkapuoTHYecKasi KJIETKa: BHUJbl KJIETOK B Ouosornu. OOiiee cTpoeHue
syKapuoTuyeckou kiaeTku. [Ipu3Haku u GyHKIIMU TPOKAPUOTUUECKUX KIIETOK.
Jekyusa No 4
Obmen e6ewjecmsé u npespaujeHue 3Hepeuu 8 Kiemke. ACCUMWIALUS U
JTUCCUMUJISIIIUS — JIB€ CTOPOHBI Merabonm3ma. Tumbl oOMEHa BEIIeCTB:
aBTOTPO(dHBIN 1 reTepoTpodHbIA. [IepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B
KieTke. l[lepBUYHBIA CHHTE3 OPraHMYECKUMX BewecTB B KieTke.llepBuuHbIN
CHUHTE3 OPraHUYECKUX BEHIECTB B KIIETKE.

3 Ilpakmuuecxoe 3ausmue Ne 8.
dortocunTe3. CpaBHEeHUE NPOIECCOB (DOTOCHUHTE3a M XEMOCHUHTE3AY.

9 Ilpakmuuecxoe 3ausmue Ne 9.

Jpixanue. CpaBHEHHE MPOLIECCOB OPOKEHUS U AbIXaHUS

Jekuyusa Ne 5

Hacneocmeennas ungpopmayus u peanuzayus eé 6 kiemke. Peakiiun MaTpuaHOro
cuHTe3a. Bupycel — HekneTouHbie (OpPMBI JKM3HU M OOJIMTaTHBIE Tapa3vThI.

10 IIpakxmuuecxoe 3ansmue Ne 10.
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buocuntes 6enka. Opranuszanus reHoMay MpoKapuoT U dyKapuoT. Perymsuus
AKTUBHOCTU F€HOB Y MTPOKAPHOT.

11

Ipaxmuuecxoe 3anamue No 11,
Bupycel — HekieToyHble (QOpPMBI KM3HM W OOJHMraTHbIE TapasuThI.
CTtpoeHune IpoCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Jexyusa Ne 6
AKuznennvi yuxn kiemxu. KIeTOUYHBIM LHKJ, €r0 IEPUOABI U PEryJIALUSL.
WuTepdaza n MUTO3.

12

Ipaxmuuecxoe 3anamue No 12,
Muto3. Perynauuss MuTOTHYECKOro IMKIA KIeTKH. [Iporpammupyemas
KJIETOYHAs THOEb — aronTo3.

13

IIpakmuuecxoe 3ansamue Ne 13.

Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U TemoMepasa. XpOMOCOMHBIN
Ha0Op KJIETKU — KapuOTUN. [[UIIOUIHBIN U TalIOUAHBIA HAOOPBI XPOMOCOM.
I'omostornunasie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jekuyusn Ne 7

Cmpoenue u ¢ynxyuu opeanusmos (1 wacms). buonoruueckoe pazHoobOpaszue
opranu3MoB. OJHOKJIETOYHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.
Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKAHEW: 00pa3oBaTeNbHAsl, TOKPOBHAS,
MPOBOAsIIAsA, OCHOBHAs, MexaHndyeckas. OCOOEHHOCTH CTPOEHHUsI, (PYHKIIHMI U
PAacMoJIOKEHUS TKAHEN B OpraHax pacTeHu. TkaHu pacTeHui. TKkaHU )KUBOTHBIX
1 4eyioBeka. Tumbl >KUBOTHBIX TKaHeil. Opranbl. Omopa Tena OpPraHU3MOB.
JIBukeHue oprann3MoB. CKeJIeTHbIE MBIl U UX padoTa.

14

Ipaxmuuecxoe 3anamue No 14,
WN3yuenune  crtpoenust  OakTepuii, apxew, OJHOKJIETOYHbIX  T'pPUOOB,
OJHOKJIETOUYHBIX BOJIOPOCIIEH, Ipyrue NpOTUCTHI M3yueHne TKkaHen pacTeHun

15

Ilpaxmuuecxoe 3anamue No 15,
N3ydenne TkaHel ;KMBOTHBIX. MI3ydeHne OpraHoB LBIETKOBOTO pacTeHus. Onopa
TeJIa OpraHu3MoB. JIBH)KEHME OPraHU3MOB.
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Jexyus Ne 8
Cmpoenue u pynkyuu opearnusmos (2 wacms). [luranue opranu3mos. [{pixanue

opraHu3MoB. TpaHCHOPT BENIECTB y OpraHU3MoOB. BbiieneHue y opraHu3MoB. | 2
3amura 'y Opraiu3sMoB. Pa3paXuMocTb W PEryysiuss Yy OpraHU3MOB.
['yMopasibHast perysiiusi 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA.
16 Ilpakmuuecxoe 3anamue Ne 16. 2
N3yuenne nutanue opraHu3MoB. M3ydeHne apIxaHus OpraHu3MOB.
17 Ilpaxmuueckoe 3anamue Ne 17, 2
TpaHCTIOPT BEMIECTB Y OPTaHU3MOB.
NTOI'O 3A 1 CEMECTP 16 |34
Il CEMECTP
1 lIpaxmuueckoe 3ansmue N 8. 9
Brinenenue y opranu3moB. 3aniuTa y OpraHu3mMoB.
lIpaxmuueckoe 3anamue Ne 19.
2 PazapaxxuMocTh U perymnsiiug y opranu3MoB. ['yMopanbHas perynsius u 2
HHJOKPHUHHAS CHCTEMa KUBOTHBIX U YEJIOBEKa.
CamocmosamenvHas paboma
lloocomosums pegpepam u npezenmayuro na memy: Cmpoenue u @yHKyuu
JHCUBLIX OP2AHUIMO8
Jexuyus Ne 9
Pazmnoocenue u pazeumue opeanuszmog. ®opmbl pa3MHOKESHHUS OPTAaHHU3MOB. 9
[IpenzapossimieBoe pa3BUTHE. [IpenzapospiiieBoe pa3BUTHE.
NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
Ilpaxmuueckoe 3ansamue Ne 20.
3 Pasmuoxxenne u pasButHe pacteHuil. ['amerodputr m cmopodur. Meiio3 B 9
KU3HCHHOM TIuKJe pacTteHuid. CTpoeHHe OpraHoB Pa3MHOKECHUS BBICIITHX
pacTeHun
4 lIpaxmuueckoe 3anamue Ne 2 1. 2
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Poct u pasButue >xuBOTHBIX. [locTamMOpuoHaNbHBIA mepuoa. BreisiBieHue
IIPU3HAKOB CXOACTBA 3apOJbIIIEN TO3BOHOYHBIX )KMBOTHBIX

Jexyua Ne 10

l'enemuxa — Hayxa o HACIEOCMEEHHOCU U USMEHYUBOCIU OP2AHUIMOS.
3axonomepnocmu nHacnedcmeennocmu. VICTOpUsi CTAHOBJIEHUS W Pa3BUTHUSA
FEHETUKUW Kak Haykd. 3akoHbl Menzens. CuLemieHHOEe HacjledoBaHUE
npusHakoB. Pabotel T. Moprana. ['eHeTuka nona. ['eHOTHI Kak 1€JI0CTHAs
cucrema. [imeroTponust — MHOKECTBEHHOE JIEUCTBHUE T€HA. MHOKECTBEHHBIN
ayenu3M. B3auMoJielicTBUE HEaJJIEIbHBIX T'€HOB.

lIpaxmuueckoe 3anamue Ne 22.

OCHOBHBIE T€HETUYECKHE MOHITUSL U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HbI, AIbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN 1 PELIECCUBHBIN
MPU3HAK, TOMO3HUI0Ta, T€TEPO3UroTa, YHCTasl JUHUS, TUOPUIIbI, TEHOTHIIL,
denotun.  OCHOBHbIE  METOJIbI ~ TEHETHKW:  TUOPHUI0JIOTUYECKUM,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUI

lIpaxmuueckoe 3ansmue No 23.
3akoHbl MeHzens, cuenajeHHOEe € IOJIOM HaclleJOBaHUE, HAClIeJOBaHUE
TPYII KpOBU (pelIeHre 3a/1a4)

Jexkuyua Ne 11

3axkonomepnocmu usmenuusocmu. Ienemuxa uenosexa. B3aumopenctsue
TCHOTHIIA M cpeabl npu (GopMupoBanuu ¢GeHoTura. Buasl H3MEHUYHBOCTH.
Kapuorun uenoexka. MeToapl n3ydeHusi TeHETUKH YEJI0BEKa

IIpaxmuueckoe 3ansamue No 24.
Buasr u3menunBoctH. MccinenoBanre3akoHoMepHOCTEH MOIU(PUKAITMOHHOM
n3MeHUYUBOCTH. [locTpoeHMEe BapualMOHHOTO psAia U BApUALMOHHON KPUBOU

llpaxmuueckoe 3ansmue No 2)5.
["enetnueckue 3a00sieBanus yenoBeka. CocTaBlieHUE U aHAIU3 POAOCIOBHOM

Jexuyus Ne 12
Cenexyusi opzanusmos. buomexuonozus u cunmemuyeckas OUONOUA.
MeTtoapl ceneKMOHHON paboThl. ICKYCCTBEHHBIM MyTareHe3 Kak MeTOJ
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CeJIEKIIMOHHOU paboThl. [lomyuenue monumniaou0B. JJocTHkeHUs CeNeKIuu
pacTeHui U )KUBOTHBIX. COXpaHEeHHEe U H3yUYEeHHE TE€HETUYECKUX PECYypCOB
KyJIbTYPHBIX PACTEHUH W UX JAUKUX POJUYEH ISl CO3/IaHUSI HOBBIX COPTOB
U TUOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. OOBEKTHI, UCHOJIb3YEMbIE B
OMOTEXHOJIOTUH, — KJIIETOYHBIE M TKAHEBbIEC KYJIbTYpPbl, MUKPOOPTAHU3MBbI, UX
xapaktepuctrka. Kierounasi v reHHasi HHKEHEpHSI.

lIpaxmuueckoe 3ansmue Ne 26.
Cenekuus oOpranu3MoB. ILleHTphl MOPOUCXOXKACHUS UM MHOrooOpasus

d KYJbTYPHBIXPACTCHUIN. 3aKOH TOMOJIOTHYECKUX PSJI0B HACIEICTBEHHOMN
n3MeHunBocTd. Coxpanenne koyekunu H.M. Basunosa B rogst BOB
lIpaxmuueckoe 3anamue Ne 27.

10 buorexHonorus u CUHTETHUYECKAas ouomorus. Hcnonp3oBaHue
MHUKPOOPTaHU3MOB B MPOMBIIIUIEHHOM IPOU3BOJICTBE.

Jexkyua Ne 13
3apoorcoenue u paseumue  I80JIOYUOHHLIX — NPeOCmAasleHul 8
ouonocuu. IlpeanochUIKM BO3HUKHOBEHHUSI JApBUHU3MA. OBOIIOLMOHHAS
teopust Y. lapsuna. Odopmiienne cuaTeTndeckoil reopun 3Bomoruu (CTI).
lIpaxmuueckoe 3ansmue Ne 28.
Bo3HUKHOBEHNE U pa3BUTHE 3BOTIOLUOHHON OMOJIOTHH
11 buonorudeckas 3BOJIONMS; HU3MEHSIEMOCTb BHUJIOB  (TpaHCchHOPMU3M);
sBoJitornoHHbIe B3rsiabl K.JIunnes, JK.-b. Jlamapka, 2.2K. Cent-Unep, XK.
KroBbe. JBrkyiue Criibl 3BOTIOIUM BUAOB o Y. /[apBuny.
IIpaxmuueckoe 3ansmue Ne 29.
CoBpemenHas sBosonionHas ouonorusi. Bxknag 8 COT Y. lapsuna, C.C.
12 Yereepukona, N.U. [lImaneraysena, Jlx. Xonaeitna, JI.K. bensieBa. 3nauenue

HBOJIIOIIMOHHOW TEOpUU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

Jexkyua Ne 14
Muxposeonioyus u e€ pezyromamol. [lonynanus kak 31eMeHTapHas €AMHULA
HBOJIIOIMU. JeMeHTapHble (akTopbl (IBMXKYIIME CHJIBI) SBOJIOLHUU.
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EcrectBennbiii  or60p —  HampaBisgomui  (QakTop  ABOJIOIMU.
[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOdBOMOIMU. Bua, ero
KpUTEPUU U CTPYKTypa. MexanusMbl (GopMUpOBaHUS OHOIOTHYECKOTO
pazHooOpasusl.

13

lIpaxmuueckoe 3ansmue Ne 30).
[lonmynsius  Kak d3JIeMEHTapHash €IWHUIIA DBOJIIOLUU. JIEMEHTapHbIE
(bhakTOpBI (ABMKYIINUE CHUITBI) YBOJTIOITUH.

14

lIpaxmuueckoe 3anamue Ne 31.
[IpucnocoOnenusi OpraHu3MOB M HMX OTHOCHUTENBbHAS II€J1€CO00pa3HOCTh
Apomopho3bl 1 uanoaganTauu. Buj, ero Kputepuu u CTpyKTypa.

Jexkuusa Ne 15

Makposeonioyus u eé pesyromamsi. MeTOAbl U3y4EHUsT MaKpPOIBOJIIOLIHHU.
XPpOMOCOMHBIE MYTalldd M 3BOJIONUS TeHOoMOB. OOIIMe 3aKOHOMEPHOCTU
(mpaBuIIa) HBOJIIOIUY.

15

lIpaxmuueckoe 3ansmue No 32.
['omonornuHble W  AHAJIOTWYHBICE OpraHbl. PyauMeHThl.  ATaBU3MBI.
XpOMOCOMHBIE HA0OPHI YEJIOBEKA U IIUMIIaH3€

16

lIpaxmuueckoe 3ansmue No 33.
I'1aBHBIE HampaBiaeHUs BOJIOIMHU. OOIIME 3aKOHOMEPHOCTH 3BOJIIOLIMH

Jexkyus Ne 16

Ilpoucxooicoenue u pazeumue ocusnu Ha 3emne. HaydHble THUIIOTE3BI
MPOUCXOXKJICHUS JKM3HM Ha 3emiie. OCHOBHBIC JTalbl HEOPTaHHYCCKOU
sBosmoIuu. Mctopus 3emin W MeToisl €€ m3ydeHHs. HadanbHbIC STarmbl
opraHuyecko spomornuu. I[IpoucxoxaeHue 3ykKapuoT (CUMOHMOTreHe3).
DBOJIFOIMOHHOEC IPOUCXOXKICHUE BHPYCOB. [TpoucxoxaeHue
MHOTOKJICTOYHBIX OpraHu3MoB. OCHOBHBIC JTalbl 3BOJIOIUH BBICIIHAX
pactenuii. OCHOBHBIE 3TaITbl SBOJIOIMH XKUBOTHOTO MUpa. Pa3BUTHE KU3HU
Ha 3emJyie 10 dpaM M IepuojgaM MaccoBbIe BBIMHPAHHUS — YKOJOTHYCCKHUE
KPHU3KCHI MPOIILIOTO.

17

IIpaxmuueckoe 3anamue No 34.
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Pasutne xu3HM Ha 3emMie IO 3paM M IEepuoAaM: apxei, MpoTepo30M,
najgeo3or, Me3030M, KaiHo30M. OOImas XapakTepUCTHKa KiIuMaTa |
re0JIOTHYECKHUX MMPOLECCOB.

18

lIpaxmuueckoe 3anamue Ne 35.
N3yuenne ocoOCHHOCTEN CTPOCHUS paCTEHU pa3HBIX OTAe0B. 3yuenue
0COOEHHOCTEM CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Jexkuusa Ne 17

Ilpoucxoocoenue wenogexa — anmponozenes. Pasznensl W 3adadu
aHTpOMNoJoTuu. MeToasl aHTponoyiorud. CTaHOBJICHUE MPEICTABICHUN O
MIPOUCXOXKICHUM YeaoBeKka. CXOICTBO YEJIOBEKA C )KMBOTHBIMU. J[BHOKYyIIME
cuibl ((aktopsl) aHTpororeHesa (OCHOBHBIE CTaJWU AHTPOIIOTEHE3A.
DBOJIOIMS COBPEMEHHOTO YeJIOBEKA. YeoBeUeCKHe pachl.

19

lIpaxmuueckoe 3ansmue Ne 36.

OCHOBHBIE CTauU AHTPOIOrEHE3a: AaBCTPAJONUTEK, YEJIIOBEK YMEIbIH,
YEeJIOBEK  MPSIMOXOJAIIAM, JICHUCOBCKHH  YEJIOBEK, HEaHJACPTaJIbIIbl,
KPOMAaHBOHIIBI.

20

IIpaxmuueckoe 3anamue Ne 37.
OBOJIIOIMS COBPEMEHHOIO uenioBeka. YenoBeueckue pacbl. HM3ydenue
HKOJIOTHYECKHUX aJanTalluil YeI0oBeKa

10

Jexyusa Ne 18

IKon02Usl — HAYKA O 83AUMOOMHOULEHUSIX OP2AHUZMOBU HAOOP2SAHUSMEHHBIX
cucmem ¢ okpyxcaioweu cpeoou. Opeanusmvl u cpeda 00OUMAHUAL.
3apoKJAEHUE W Pa3BUTHUE JKOJOTMU B TpyJax yuyeHbIX. CBA3b IKOJOTHUU C
IpyruMu  Haykamu. Metoabsl  3kojorud. lloneBele  HaOMrOACHUS.
DKCIEPUMEHTHI B IKOJIOTUM: TIPUPOJIHBIE U JJabopaTopHbie. MoaenupoBaHue B
AKOJIOTUU. MOHUTOPUHT OKPYKAKOIIEHU CPEibl: JIOKAIbHBIA, PETUOHAIBHBIA U
I00aTbHBINA. 3HAYCHHUE SKOJIOTUYECKUX 3HAHHUM JIJIST 4eTTOBEKa.
Okonornyeckre (HakToOpbl ¥ 3aKOHOMEPHOCTH MX JCUCTBUS. AOHOTHYECKUE
daktopel. Cpenpl OOWUTaHUS OPraHU3MOB. bBHOJOTHYECKHUE PHUTMBL.
Kusznennsie popmbl oprann3zMoB. buotndeckue HakTopsl.
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lIpaxmuueckoe 3ansmue Ne 38.
N3yyeHne MeTo10B 3KOJOTUYECKUX UCCIEA0BaHHM. DKOJOTHYECKHE PaKTOPbI
U 3aKOHOMEPHOCTH HMX  JICHCTBHSI.

22

lIpaxmuueckoe 3anamue Ne 39.

BrisiBnenne npucnocoOieHuil OpraHu3MOB K BIHMSHHUIOCBETA. BrisBienue
IPUCIOCOOJICHUI OpPraHU3MOB K BIMSHHUIOTEMIIEPATypbl. AHATOMHYECKHUE
0COOCHHOCTH PAaCTEHUI M3 pa3HBIX MECTOOUTAHUS.

11

Jexuua Ne 19

IKono2usi U008 U NONYaAAYUU. IKOJIOTHIECKUE XapPAKTEPUCTUKU MOMYJISLUH.
DKOJIOTHYECKAsl CTPYKTYpa MOIMYJISIIH. DKOJIOTHYECKHE CTPATETUU BUIOB (I-
u K-crparerun). [lonstue 00 skonornueckoil Huie Buaa. MecrooOurtaHue.
Bun xak cucrema nomymsiiuil. Apeansl BUIOB. Buabl M uX JKU3HEHHBIE
CTpaTeruu. DKOJIOTMYECKUE SKBUBAJICHTHl. 3aKOHOMEPHOCTHU IIOBEIACHUS U
MUTpaluil KUBOTHBIX. brosornueckne NHBa3UUYYKEPOIHBIX BUIOB.

23

lIpaxmuueckoe 3anamue Ne 40
Okosorndeckue crparerud BuIoB (- u K-ctparerun). IlpucnocoGnenus
CEMSH PACTEHHI K pACCEIICHUIO

24

lIpaxmuueckoe 3ansmue No 41
DKOJIOTHYECKHE  XapaKTepUCTHKU  monyysiuu.  [lomymsamuss  Kak
ouostormdeckas cucrema. Pemmenue 3amau

12

Jexuusa Ne 20

Ixonozus cooouecms. Ixkonocuyeckue cucmemul. Coo0OIIECTBA OPraHU3MOB.
bruornieno3 u ero crpykrypa. CBsS3W MEXIy OpraHM3MaMH B OHOIICHO3E.
Dxocucrema kak oTkpbiTas cuctema (A.J[x. Tencnu). OCHOBHBIE TTOKa3aTeIU
AKOCUCTEMBI. broMacca M MpoayKmus. DKOJIOTHYECKUE MMHPAMHUJIbI YHCET,
omomaccel W dHepruu. llpupomHple dKOCHUCTEMBI. AHTPOIOTCHHBIE
HSKOCHUCTEMBI. Arposkocucrema. ATrpo1eHo3. YpO0OIKOCUCTEMBI.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aWMOJICHCTBUN OPraHU3MOBB
HIKOCUCTEMAX.

37




lpaxmuueckoe 3anamue No 42
CoolmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3M MEXIy

25 opraHu3mMamu B OuorieHo3e. KpyroBopoT BeleCTB M IMOTOK SHEPIHH B
skocucteMe. OCHOBHBIE MOKa3aTeIN SKOCHCTEMbI. Pelienue 3a1ay
IIpakmuuecxoe 3ausmue No 43

26 HampaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKITECCHM.
AHTpONOreHHBIE 3KOCHCTEMBI. Arpo3kocucTemMa. ArpoueHo3. Pasznmnuus
MEXy aHTPOTIOTEHHBIMH M MIPUPOTHBIMHU YKOCHCTEMAMHU. Y POOIKOCUCTEMBI.
Jexuua Ne 21
buocgepa — enobanvuas sxocucmema. Yenosexk u okpyscaroujas cpeoa.

buochepa — obmieruianerapnas 00607109ka 3eMi, T1€ CYIIECTBYET WU
CYIIIECTBOBAJIa JKW3Hb. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OuoChephl.
KpyroBopoTbl BemecTB U OHMOr€OXMMHUYECKHE IHUKIBI (YyTiepoja, a3oTa).
13 PutMmuuHoCTh siBiieHH B Ouocdepe. 3oHambHOCTh Omocdepsl. [lonsarue o
ounome.
DKoJIOTUYECKHe KpU3HChl M WX MpUYMHBL. Bo3jeiicTBue ueigoBeka Ha
ouocdepy. 3arps3HeHre BO3IYITHOM cpeibl. AHTPONIOTE€HHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIA M )KUBOTHBIA MHP. OCHOBHBIE TIPUHITUIIBI OXPaHbI TPUPOJIHI.
OCHOBHBIC MPUHIIUAIIB YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA M IPHUPO/IBI.
llpaxmuueckoe 3anamue Ne 44

27 buocdepa — obuiennanerapHas 000J109ka 3eMJId, T/I€ CYIECTBYET WIH
CylIeCTBOBaJIa )KU3Hb. YueHue B. U. BepHanckoro
IIpaxmuueckoe 3auamue Ne 45
3aKOHOMEPHOCTH cyiiecTBoBaHus 6uocdeppl. OcoObeHHOCTH Ouochepsl Kak

28 ro0anpHON  dKOcHCTeMbl. J[MHamMu4eckoe paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemecTB U OHMOTr€OXMMHUYECKHE IUKIBI (YyTiepoja, a3oTa).
PurmudHOCTS siBIeHMI B Onocdepe.

29 llpaxmuueckoe 3ansmue N 46.
3arpsi3HEHHE OKpYKarolleil Cpeibl.

30 Ipaxmuuecxoe 3anamue No 47.
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CriocoObl 0XpaHbl OKPY>KaIOIIEH CpeIbl.

CamocmosimenvHas pa60ma

Tloocomosums ooxnao u npesemmayuro Ha memy. «IKonocuyeckue KpU3ucol
u sKoJsiocudecKkue Kamacmp0¢bl. Hpedomepau;eﬂue UX BO3HUKHOBEHUA)).

HUTOI'O 3A 2 CEMECTP

26

60

NTOI'O 3A KYPC

42

94
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5 YCJIOBUS PEAJIM3AIINM YYEBHOM JUCITUTIJIAHBI

5.1 Tpe6oBaHuss K MHHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanust yueOHON JUCHUIUIMHBI TpeOyeT Haaudus ydeOHoro kaOWHeTa
ouonoruu. KoMmiieKTHOCTh: MOCAI0YHbIE MECTa MO0 KOJIMYECTBY OOYyYaroluXxcs;
mkad/cTennax

1; aBTOMaTH3MpPOBaHHOE paboyee MECTO: MEPCOHAIbHBIN KomnboTep B 161 B
cocrae ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER V226HQL
quar.21.50.+MbILIb+KJIAB - 1 mr.; gocka-3kpadH | IIT.; HHTEPaKTHBHBIN
npoektop NEC U321Hi MT - 1 wr.; ucrounuk 6ecrniepedoiinoro nutanus Nippon
— lmr.; cereBoit pubTp Buro 1.8 merpa — 1 mir.

[Iporpammuoe oOecrieuenue: 1. JIMieH3MOHHOE MPOTpaMMHOE OOecTieueHue
«Antumiaruat. BY3» 2. JlunensuonHoe nporpaMMmHoe obecrneuenne «Cucrema
Koncynperantllntoc» 3. JlunensuonHoe mnporpamMmmHoe oOecriedeHne Microsoft
(Windows XP, Windows Server 2003, Windows XP Professional x64 Edition,
Windows Vista, Windows Server 2008, Windows 7, Windows Server 2012,
Windows 8, Windows 8.1, Windows 10, Microsoft Office 2010, Microsoft Office

2013, Microsoft Office 365).

5.2 UudopmanuonHoe odbecrniedeHue 00ydeHust
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3aaHUil, WHTepHeT-pecypcoB,
JAOIOJIHUTEJIbHOU JIUTEPATYyPbI

1. buosorus. 10 knacc : yue0, ajist 061eo0pazoBaT. opranu3saiuii ;: yriayos. b63
ypoBenb / [B. B. Ilaceunux u np.] ; mox pea. B. B. Ilaceunuka. — M. :
[Ipocsemenne, 2019. — 336 c.

2. buomorus. 11 knacc : yue6, nyis o0meoOpaszoBar. opranu3anui : yriayom. b63
ypoBenb / |B. B. Ilaceunuk u nap.| ; mox pen. B. B. [laceunuka. — M. :
[Ipocsemenne, 2019. — 320 ¢

JonoJHUTeIbHAS JIUTEPATypa:

1.KoncranturoB, B. M. buonorus nns mnpodeccuit U crenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAyYHOTO Npoduiiel : yueOHUK ISl Cpel.
npod. oopazosanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®aneeBa
; mox pea. B. M. Koncrantunosa. - 3-e u3., nepepad. u gom. - Mocksa :
Axanemusi, 2016. - 332 c. : un. - (IIpodeccuonanpbHoe oOpazoBaHUE.
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O61meobpazoBaTebHbIE TUCIUILUIMHEI). - bubnuorp.: ¢. 329. - ISBN 978-
5-4468-2946-0 : 702-08.

HNHuTepHeT-pecypcsl

1.

2.

Bces 6umonorus. CoBpeMeHHass OWMOJIOTHS, CTaThbW, HOBOCTH, OWOIMOTEKa -
www.shio.info

Enunoe okHO poctyma K oOpa3oBaTelbHBIM pecypcam VHTepHeTa 1o
Ouonoruu - Www.window.edu.ru

Tect nnsg aOUTYpUEHTOB 1O BCEMY UIKOJIBHOMY Kypcy Ouojiornu -
www.5ballov.ru/test

TenekoMMyHHKAITMOHHBIE BUKTOPUHBI 10 OMOJIOTHH — SKOJIOTHH Ha CepBEpe
Boponexckoro yauBepcutera - WWW.vspu.ac.ru/deold/bio/bio.htm

buonorus B OTkpsIToM KoJuiemke. CalT COAEPKUT SJIEKTPOHHBIA YUEOHUK 110
ounonorun, On-line Tecter - Www.biology.ru

OJEKTPOHHBIM  y4eOHHMK, OOJBIION CHUCOK HHTEPHET-PECYPCOB  —
www.informika.ru

buonornueckass kaptuHa Mupa. Pa3znen  KOMIBIOTEpHOTO  ydeOHUKa,
pa3paboTaHHOrO B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE -
www.nrc.edu.ru

Penxne w wmcuesaromme XuBOTHbIE Poccmm — MPOEKT DKOJIOTMYECKOTO
nearpa MI'Y um. M.B.JlomoHOoCcoBa - www.nature.ok.ru

st TeX, KTO YYUTCS CaM U YUUT JPYTUX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH,
XUMUH, IPYTUM IpEeIMETaM -

10.Bbuosnorus B Bonpocax 1 oTBeTax - WwWw.schoolcity.by
11. Buonorust IS IIKOJIBHMKOB. KparTkas, KOMIakTHas, HO JOCTATOYHO

noapoOHast uHpopMauus no pazgenam: «O6mas Ouonorus», «boraHukay,
«3oonorusy, «Yeaosex» - Www.bril2002.narod.ru

" ®I'OC COO - ¢enepanbHblii rocyJapcTBEHHbIH 00pa3oBaTebHBIA CTAHAAPT CPEIHEro OOIIEro
00pa3oBaHUS
" ®IrOC CIIO - (enpepanbHblii ToOCylapCTBEHHBII 00pa3oBaTeNbHBIH  CTaHAAPT  CPEAHETO

podecCHOHATBHOTO 00pa30BaHuUs 110 CIICIIHATLHOCTH (TIpodeccunn)

it ®OIT COO — dhemepanbhast 06pa3oBaTeIbHAS TIPOTPAMMA CPEIHETO 06IIEro 06pa30BaAHMS
P p porp p P
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