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1 HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o61iieodpazoBarenbHol yueOHo aucuumuiiabl [T, 01
Buonorus paspaboraHa Ha ocHoBe TpebosaHuii ®T'OC COO', ®I'OC CIIO" no
cOOTBEeTCTBYIOIIEH cienuanbHocTh: 36.02.01 Betepunapus u ®OIT COO™M ¢ yuetom
paboueii mporpaMMbl BOCIIMUTAHUSA ISl peain3alui 00pa3oBaTeIbHON MPOTrpaMMBbl
no cneuuraibHocTy 36.02.01 Berepunapus.

[enp m3ydenus ydeOHoro npenmera «buonorus» Ha yrimyOnéHHOM ypoBHE
OBIIAJICHHE  OOyYaloIUMHUCA 3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHu3allid >KMBBIX CHCTEM pPA3HOIO paHra MW MNpUOOpPETEHUE yMEHUH
UCIIONIb30BaTh 3TH 3HAHUAB (POPMHUPOBAHUM MHTEpEca K OMpeaeaEHHON 00acTu
npo(hecCHOHANBHOM JESTENbHOCTH, CBSI3aHHOW € OWOJOrHel, WM K BBIOOpPY
y4eOHOTr0 3aBeACHUS AJI MPOJIOIKEHHS] OMOJIOTHYECKOTO 00pa30BaHMUS.

3amagamu u3ydeHust ydyeOHoro mnpenmera «buosnorus» Ha yriyOnéHHOM
ypoBHE «bHon0rus» ABIAIOTCS:

OCBOEHHE O0YYAIOIUMUCSA CUCTEMbl OMOJIOTMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpUSX, KOHIIEMLHUAX, TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U
IpaBUiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHpPA;0
CTPOCHUHU, MHOT000pa3suu M OCOOCHHOCTSIX OHOJIOTHYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOIYJISUs, BUA, OMOreoLeHo3, Onocdepa); 0 BHIIAIOIIUXCS OTKPBITHIIX
Y COBPEMEHHBIX UCCIIEI0BAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHME OOYy4YaloIMXCd C METOJaMU MO3HAHUS >KUBOM IMPUPOJIBI:
UCCJIEIOBATENILCKUMU  METOAaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOUM OUOJI0TUH, SMOPUOJIOTUHN U OMOJIOTUM PA3BUTHUS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTUM W CUHTETHMYECKOHM OWOJIOrMM, MaJCOHTOJIOTUH, 3KOJIOTUN);
METOJJaMU  CaMOCTOSITEIbHOTO TPOBEACHUS OWOJIOTMYECKUX UCCIEIOBaHUM B
naboparopud W B Ipupojae (HaOmIOJAeHHWe, HW3MEpPEHHEe, OKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJIaJIcHHE OOYyYalOUIMMHUCS YMEHUSMU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHaJIM3UpPOBaTh U HCIOJIb30BaTh OHMOJOTMYECKYI0 HH(OpMalNIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEN W CHMBOJIUKOW, YCTAHABJIMBATh CBSI3b MEXIY
pa3BUTHEM  OWOJIOTMM W  COLMAIBHO-DKOHOMHYECKUMHU M IKOJIOTHYECKUMU
npo0jemMaMu 4YeJlOBEYECTBA; OLICHUBATh MOCIEICTBUS CBOEH JAESITENbHOCTU 10
OTHOIIICHUIO K OKPYXalolleil MPUPOJHOU cpelie, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO OKPY>KAOIIUX JIFOEH; 000CHOBBIBATH U COOJIIOIATh MEPHI MPO(UTAKTUKI
MH(EKIMOHHBIX 3a00JIeBaHU, MpaBUjia MOBEACHHUS B MPUPOJE M OOECHeYeHUs
0e30MacHOCTH COOCTBEHHOW JKU3HEACSTENIbHOCTH B YPE3BBIYANHBIX CUTYaIUsAX
IPUPOAHOTO U TEXHOINEHHOT'O XapaKTePa; XapaKTepU30BaTh COBPEMEHHBIE HAYUHbIE
OTKPBITHS B 00J1aCTH OHOJIOTHH,

pa3BUTHE Y O0YYAIOIINXCS UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
C IMpoIEecCE 3HAKOMCTBA C BBLAAIOUIMMHUCSA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMble €10 NpodieMaMu, METOJ0JIOTHueH
OMOJIOTMYECKOT0 UCCIeI0BaHus, TPOBEICHUE IKCIIEPUMEHTAIBHBIX UCCIIEI0OBAaHU,
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perieHuss OMOJIOTMYECKUX 3a7ad MOJCIMPOBAHUS OWOJOTHYECKUX OOBEKTOB U
MPOIIECCOB; BOCTIUTAHNE Yy OOYYarOMIMXCS IIEHHOCTHOTO OTHOIICHUS K JKUBOH
IpUpOe B IEJIIOM U K OTACIBbHBIM €€ 00beKTaM M SBICHUSAM; (OpMHUPOBAHHUE
HKOJIOTUYECKOM, TE€HETUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIACHUS B
PUPOJE; MHTETPAllMU €CTECTBEHHO- HAYYHBIX 3HAHUI;

npuoOpeTeHre  OO0y4YaloImUMHUCS  KOMIETEHTHOCTH B PAIlMOHAILHOM
MPUPOAOTIOIL30BaHUHU (COOII0/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
nocleaAyomemMy npodeccnoHaATbHOMY CaMOOIIPENETICHUIO, B COOTBETCTBHH C
WHIUBUTyJIbHBIMUA HHTEPECaAaMH M MIOTPEOHOCTSIMH PETHOHA.

HuctunnuHa «buonorus» BXOIUT B 0011€00pa30oBaTEIbHBIA UK U SIBISIETCS
00s13aTeNIbHBIM  00IIe00pa30BaTENbHBIM  YUEOHBIM TPEIMETOM, H3y4YaeTcs Ha
yrayOJIEHHOM YPOBHE JIJII €CTECTBEHHOHAYYHOTO MPOQWIIS IO CHEIUATbHOCTU
36.02.01 Berepunapus.

2 IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ANCHUIIJIMHbI

OcBoenue conepkaHus  aucuMIUiMHbl  «buonorus»  obOecrieunBaet
JTOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX PE3YIbTATOB:

JIUYHOCMHBIX

1) B cdepe rpakmaHCKOro BOCIIUTAHUS: CPOPMHUPOBAHHOCTh TPaKIaHCKON
NO3ULMUA 00YyYaromerocss Kak aKTUBHOTOM OTBETCTBEHHOTO YJIEHA POCCHICKOTO
OOIIECTBA; OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX TIpaB M  OO0S3aHHOCTEH,
YBOKEHHME 3aKOHA U IIPABOIIOPSAJKA; TOTOBHOCTH K COBMECTHOM TBOPYECKOU
NESATENIbBHOCTH TpPH  CO3JaHUM Y4YE€OHBIX 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  KOHCTPYKTUBHOIO  B3aUMOJICHCTBUS JIOJEW € pasHbIMU
yOeXKIECHUAMH, KYJbTYPHbIMH I[IEHHOCTSMH M  COLMAJIBHBIM  IOJIOKEHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IMPOILIECCE COBMECTHOTO BBIIOJTHEHUS 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 OTBETCTBEHHOCTH Iepe PoamnHON, ropaoctu 3a cBou Kpau, CBOIO



Ponuny, cBOUl SI3bIK M KyJbTYpY, HPOIILIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO
Hapojaa Poccuu; IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM
MPUPOJIbI, JOCTHXKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;
CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUMUCKHUX YUEHBIX B CTAHOBIIEHUE U Pa3BUTHE
OMOJOTHH, TOHUMAaHUS 3Ha4Y€HUs1 OMOJIOTUY B TIO3HAHUHU 3aKOHOB IPUPO/IbI, B )KU3HU
YyelloBeKa M COBPEMEHHOIo 0O0IlecTBa; ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K
ciykeHuto U 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a €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 HAa 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 €€ IIEHHOCTH; 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 TIOCJIEACTBUA W HENPUSATUS BPEIHBIX MPUBBIUCK (YyHmOTPEOJICHUS
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 IKOJOTUUECKOW KYJIbTYpBI: MPUOOpETECHUE
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 PallMOHAIBHBIM
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 HKOJIOTMUYECKOM HApaBIECHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU
B II03HABATEJIbHOM, KOMMYHHKAaTUBHOW W COLMAIBbHON 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 B3AMMOICHCTBHUS MEXIy JIOIbMHU U
MO3HAHWS MHUPA; MOHUMAaHKE cTienu()UKN OUOIOTHH KaK HAyKH, OCO3HAHUS €€ POJH
B (OPMHUPOBAHUU PALIMOHAIBHOIO HAyYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO
IPEJICTaBICHNUS 00 OKPYXKaIOIIEM MHUpE KaK O €AMHCTBE INPHUPOABI, YEJIOBEKa U
o0miecTBa, B TO3HAaHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHuU mpodiieM
COXPaHEHUs IPUPOJTHOTO paBHOBECUS; YOS KIEHHOCTh B 3HAUMMOCTH OMOJIOTUY IS
COBPEMEHHOW LMBUIM3ALMU: 00ECHEUYEHNUs HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI,
CO3/IaHHE€ TNEPCIEKTUBHBIX OHWOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECYPCHbIE
npoOJieMbl pa3BUTUSl YEJIOBEUYECTBA, IOMCKA NyTEeH BBIXOJA U3 TIJI00AJIbHBIX
IKOJIOTUYECKUX MPoOIeM u oOecreyeHus mepexogak YCTOWYMBOMY Pa3BUTHIO,
palroHaIbHOMY HCIOJIB30BAHUIO MPUPOAHBIX PECYPCOBU POPMHUPOBAHUIO HOBBIX
CTaHJIaPTOB XU3HHU; 3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKUX 3HAHHA 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, CHOCOOHOCTH MCIOJB30BaTh MOIy4aeMble
3HaHUs AJIs aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYKAIOLIEr0 MUpa U MPOUCXOSAIINX
B HEM U3MEHEHMI, yMEHUE J1eJIaTh 000CHOBAaHHbBIE 3aKJIFOUEHUS! HA OCHOBE HAyYHBIX
(GakTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IMOJYYEHHUs] JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CAMOCTOSATEIBHO HUCIOJIb30BaTh OMOJIOTHUYECKHE 3HAHUS JIJIsl PELIeHUS
npobsieM 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 3HAHUH 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH.

MemanpeomMemHbIx.
MertanpenMeTHble pe3ysbTaThl OCBOCHHS y4yeOHOro mnpenMera «buonorus»
BKJIIOYAIOT: 3HayuMble i1  (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIHUXCS



MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIE MOHSATHSA, 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
OCBOCHHH 3HAHUH MPUEMBI JIOTHYECKOTO MBITIUICHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS,
Kkinaccudukanmy, 0000IIeHHs), PACKPhIBATH CMBICT OWOJIOTHYECKUX TOHSTHUH
(BBIIETATh WX XapaKTepHbIE TPU3HAKH, YCTAHABIMBATh CBS3HM C JAPYTHMH
MOHATHUSMH ); OTIPEACIIATH IS JACSITSIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHUH UX
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 CBA3EH M OTHOIICHUH B
U3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMM pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX MH(GOPMAIMOHHBIX MCTOYHHMKAX; 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
TUIT MBIIIJICHUS, BIIAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMUA TIOHATHSIMH U
METO/JIaMH; CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/Jaud B 00pa3oBaTEIIbHOMN
NEATeILHOCTHH JKU3HEHHBIX CUTYAIUAX; BBISBIISATH IPUYUHHO-CIICICTBCHHBIC CBSI3U
W aKTYaJU3UPOBATh 33/1a9y, BBIIBUTATh THUITOTE3Y € PEIICHUS, HAaXOIUTh apTYMEHTHI
JUISL  JTOKa3aTeNbCTBA CBOWX YTBEPXKICHWM, 3a/laBaTh IapaMeTpbl U KPHUTCPUHU
pEIICHUS; aHAIM3UPOBATh MOJTYYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJIbTaThl,



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 MEPEHOCUTh 3HAHHSA B IIO3HABATEIbHYIO U
IPAKTUYECKYIO0 00JIaCTH JKU3HEIEATEIbHOCTH; YMETh WHTEIPUPOBATH 3HAHUS W3
pa3HbIX IpPEAMETHBIX O00JacTeil; BBLABUIaTh HOBBIE UJEH, Ipeajararb
OpPUTHMHAJIbHBIE MOAXO0Jbl U PELICHMSI, CTABUTHIIPOOJIEMBI U 3a7auu, JOIYCKAOIINe
aJIbTepHATUBHbBIC PELICHUS.

3) pabota ¢ mH(bOpPMALUECH: OPUCHTUPOBATHCS B PA3IHMUYHBIX HCTOYHUKAX
uHpopMaluu (TEKCTe ydyeOHOro mnocoOus, Hay4HO-NOMYJSPHON JUTEpaType,
OMOJIOTMYECKUX CIIOBApPSAX W CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B
WuTepHere), aHanM3UpoOBaTh HHPOPMAIMIO PA3IWYHBIX BUAOB U (PopM
MPEICTABIICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTHH HEMPOTHBOPEYNUBOCTH;
(dbopMyIUpOBaTh 3aMPOChl U MPUMEHSTH Pa3IUYHbIE METOJIbI IIPH MOUCKE U OTOOpE
Oounosiornyeckoi mH(poOpMalu, HEOOXOAUMOM MJid BBIMOJHEHUS Y4eOHBIX 3ajad;
npuoOpeTaTb  ONBIT  HMCHOJB30BaHHS  MH(MOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJbTYPY aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX
IIOUCKOBBIX ~ CHCTEM; CaMOCTOSITEIbHO  BbIOMpaTh  ONTHUMAJbHYIO  (GOpMy
npejcTaBieHus Ouonorndyecko uHpopmanuu (cxembl, rpaduku, IuarpaMMbl,
TaOJIMIbI, PUCYHKU U JIPYTO€); UCHOIb30BaTh HAYUHBIHN SI3bIK B KAUE€CTBE CPEJCTBA
npu pabote ¢ OuONOrMUECKON HHPOpMAIMEe:  NOPUMEHATh XMMHYECKUE,
¢uznyeckue M MaTeMaTHYECKUE 3HAKU U CHUMBOJBI, (opMylibl, abOpeBHATYpY,
HOMEHKJIaTypy, HCIOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE
CpelICTBa HAISAHOCTH; BIAJETh HABBIKAMHM pACIIO3HABAHUS U 3allMTHI
uH(popmanuu, THPOPMALIMOHHON 0€301aCHOCTH JTUYHOCTH.

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/1a4, yYUThIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3HUIIMNA APYTHUX
YYaCTHUKOB JMajora WM JIUCKYCCHM); paclo3HaBaTh HeBepOaJbHbIE CpPEICTBA
OOIIeHUs, TOHUMATh 3HAYEHUE COLIMATBHBIX3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS
KOHQJIMKTHBIX CHUTyallud, yMeThb CMAr4aTb KOH(IMKTHI U BECTH I€PErOBOPBHI;
BJA/eTh Pa3IMYHBIMU croco0aMu OOIIEHHSs U B3aUMOJEUCTBUS, MOHUMATh
HaMEpeHus1 JpYrux JIFOAEHW, MpOSBIATh  YBAKHUTEIBHOE  OTHOLIEHHE K
co0eceTHUKY U B KOppeKTHOM (¢opme GOpMyIUMpOBaTh CBOM BO3PAKECHHUS;
pPa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX
CPEICTB.

2) COBMeCTHas JACATEIbHOCTh: MOHUMATh M UCIOJB30BATh MPEUMYIIIECTBA
KOMaHJIHOM ¥ MHIMBUIyaJIbHOW pabOThl MPU pEeIEHUU OMOJIOTMUECKONW MpOOIIeMBbl,
00OCHOBBIBaTh HEOOXOAMMOCTh NMPUMEHEHUS! TPYMMOBBIX (HOPM B3aUMOJECUCTBUS
Opy peleHur ydeOHOM 3aJadyu; BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX
JNEUCTBUN C Yy4€TOM OOIMUX WHTEPECOB U BO3MOXKHOCTEH KaXJIOro UJICHA




KOJUIEKTUBA; IMPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBaTH M
KOOPJAWHUPOBATh JEUCTBHUS MO €€ JOCTHKECHUIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacnpenensaTh pojid C YYETOM MHEHHHA YYaCTHUKOB, OOCYXKIaTh pPE3YJIbTAThl
COBMECTHOM paboThl; OLIEHWBATh KAY€CTBO CBOErO BKJIAJIa M KaXJOr0 y4aCTHHKA
KOMaH/Ibl B OOLIMHpE3ybTaT MO pa3pabOTaHHBIM KPUTEPHUSM; MpeajiaraTb HOBbBIE
MIPOEKTHI, OLEHUBATh UJIEH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTHU, MPAKTUYECKON
3HAYMMOCTH; OCYIIECTBIISATh O3UTHBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATHBHBIM.
OBJ1aJIcHHE YHUBEPCAIbHBIMU PETYISTUBHBIMU JICVCTBUSIMMU:

1) camoopraHuzanus: HCIOJb30BaTh  OWOJIOTUYECKUE 3HAHHS IS
BBISIBJICHUST TPOOJEM M WX pEHICHHS B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsX;
BbIOMpaTh HA OCHOBE OMOJOTHMYECKHX 3HAHUH 1IeJIeBbIe M CMBICIOBBIC YCTAaHOBKHU
B CBOUX JEHCTBHUAX M TMOCTYNKAaX I0 OTHOLIEHWIO K KUBOW IMPHUPOJIE, CBOEMY
3I0POBBI0 U 3J0POBBIO  OKPYXAIOIIMX; CAMOCTOSITENBHO  OCYLIECTBISTh
MO3HABATEJIbHYIO JAESATEIbHOCTbD, BBIABIATH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH
COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JIEATEIbHOCTH U KU3HEHHBIX CUTYyaIUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJeMbl C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M MPEANOYTEHUI; JaBaTh OLIEHKY HOBBIM
CUTyallusIM; pACIIUPATh paMKd Y4YEeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
OpEeINOYTEeHUI; JenaTh OCO3HAaHHBIM BBIOOpP, apryMeHTHpPOBaThb €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATh
(OpPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOH 3PYIUIMHN B PAa3HBIX00JIACTAX 3HAHUH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI
B JIEATEIIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM; BJIAJIETh HaBbIKAMU
MO3HABaTENbHOM pediekcuM KaKk OCO3HAaHHMS COBEpIIAEMbIX JEHUCTBUU U
MBICJIUTENILHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCHOJIb30BATh MPUEMBI
pedaexcun A OLIEHKU CHUTYallMd, BHIOOpAa BEPHOTO PEUIEHMS; YMETh OLICHHBATh
PUCKH ¥ CBOEBPEMEHHO PUHUMATh PEIICHUS] IO X CHIXKEHHIO; IPUHUMATh MOTHUBBI
Y apTYMEHTBI JIPYTUX IIPU aHAIU3€ PE3YJIbTATOB IS TEIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATH CeOsI, MOHMMast CBOU HEIOCTATKH U
JIOCTOMHCTBA; TPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX MPU aHAIU3€E PEe3yIbTaTOB
NeSTeIbHOCTH; IpU3HaBaTh CBOE MpPaBO U MPaBO APYIMX Ha OLIMOKH; pa3BUBATH
CHOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIoBeKa.

npeoOMemHubIX:

[IpeameTHbIe peE3yNbTaThl OCBOEHUSA COAEpKAaHUA y4eOHOTO TMpeaMera
«buonorusi» Ha yrayOJN€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECredYeHue
npo@uibHOro OOy4YeHHMs CTapIIeKJIacCHUKOB Ouonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue 151 OMOIOTMMHAYYHbIE 3HAHMS, YMEHHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHMIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHWUM, BHUJBI ACSITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX KMU3HEHHBIX cuUTyauusx. lIpenMerHbie pe3yiabTaThl MPEACTABICHBI 1O
rojilaM U3y4eHus




[IpenMeTHble pe3yJbTaThl JIOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  MPHUPOJABI W  pEUICHUU MpodiieM  ParMOHAIBLHOTO
MPUPOAOTIOIB30BAHUS, O BKIIaJI€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OHOJIOTHH,

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOMH
KapTUHBI MUpPA, B TO3HAHWU 3aKOHOB IPUPO/IbI U PEIIEHUH IKOJIOTHYECKUX MPOOIIEM
YEeJIOBEYECTBA, a  TAaKK€ B PEUIEHMH  BOMNPOCOB  PAIMOHAIBHOTO
MIPUPOJIONIOIB30BAHUS, U B POPMUPOBAHUUIICHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIEeCTBY, YENOBEKY, O BKIAJAEC POCCHUCKUXH 3apyOeKHBIX YIEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHCTEMOW OHWOJIOTMUECKMX 3HAHWHK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIaralomixe OUOJOTUYECKUE TEPMUHBI M TOHATHUS (OKU3Hb, KIIETKA,
OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJsAlus, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT U pPa3BUTHUE), OMOJOTUYECKUE TEOPUU
(xnetounast TeopusaT. [1IBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopus
HaciencrBeHHoctu T. Moprana), ydenuss (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB MEPBOTO MOKOJIEHUSI, PACIICIUICHHS, YHCTOTHl TaMET, HE3aBHUCHUMOTIO
HacinenoBanuss ['. MeHzens, TOMOJIOTMYECKHX PSAJOB B  HACJIEICTBEHHOMU
u3meHunBoctu H.W. BaBuiosa), mpuHIUIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO TIO3HAHMS, MCHOJIb3yEMbIX B
OMOJIOTMYECKUX HCCJICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHE, W3MEPECHHUE,
HaOJII0/ICHNE,DKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOTHU
HYKApUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, TpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pAaCTeHWI, JKUBOTHBIX, YEJOBEKAa, MPOLECCOB KU3HEACITEIbHOCTH,
MPOTEKAIONTUXB OPraHU3Max PACTEHUM, JKUBOTHBIX W UYENOBEKA, OMOJOTHYECKUX
MpoIIeCCOB: oOMeHa

BelIeCTB (METab0JIM3M), IPEBPAIICHUS] YHEPTUU, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpo(HOro TUMOB MUTaHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
ramMeToreHe3a, 3MOpUOTEHe3a, IMOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHJMBUAYAJIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUSI TEHOB,
reTepo3uca, HCKYCCTBEHHOT0 0TO0Da;

YMEHUE YyCTaHaBJIMBaTh B3aUMOCBS3U MEXIY OpPraHOMIAMU KJIETKHM U HX
(GYHKIUSAMH, CTPOGHUEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIUSAMH, MEXIY
OpraHamMM U CHUCTE€MaMU OpPTraHOB y pAaCTCHUM, >KMBOTHBIX W YEJIOBEKA U HUX
GYHKIUSAMH, MKy CHCTEMaMU OPTaHOB U UX QYHKIUSMHU, MEXIY dTallaMu 0OMeHa
BEILIECTB, ATAllaMU KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB, dTalaMu
AMOPHUOHATILHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHUTOM, (PEHOTUIIOM U (aKTOpamMu
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CpeIlbl OOUTaHUS;

YMEHHUE BIIAJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpENeNICHUs] U TOHUMAHHE CYHIHOCTH OCHOBOIOJATAIOMIUX OHOJOTHYECKUX
TEPMUHOB U TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHUOJIOTHYECKHE TEOPUH
(aBomoniionHas Teopus Y. JlapBuHa, CUHTETHYECKass TEOPUsI SBOJIOLMHU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jx. Xapau u  B. Baiinbepra,
3apoabiieBoro  cxoiactsa K.M. boapa), mnpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MUpaMuibl 3HEpruu), Tumnore3bl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE BIJIaJIecTh  OCHOBHBIMH  METOJaMH  HAy4HOTO  IO3HAHWS,
UCIIOJIb3YEMbIMUB OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX OOBEKTOB U HKOCHUCTEM
(omucaHue, U3MepeHue, HaONIOJECHUE, DKCIEPUMEHT), CIOCOO0AMU BBISIBICHUS U
OIICHKW aHTPOIIOTCHHBIX N3MECHEHHI B MIPUPOIC;

YMEHHE BBIJICIATHh CYIIECTBEHHbIE TMPU3HAKU: BHUIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIU3UPYIONIETO, ABWKYIIETO W  Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aAJJIONMATPUYECKOTO U CUMIIATPUUECKOT0 BUA000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(QOHI  TOMYJSIHUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie

oOuTaHUs, YepeOBaHUsI HANPABJICHUM ABOJIIOIMU, KPYTOBOPOTa BEIIECTB U
MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aMMOCBSI3M MEXKIY MPOIECCAaMU HBOJIIOIUH,
JBIDKYIIIMMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTaMH Pa3IMYHBIX JKOCHCTEM U
MPUCIIOCOOJICHUSIMUK HUM OPTaHU3MOB,;

YMEHUE  BBISBIATH  OTJIMUUTEIBHBIC  NPU3HAKA  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BUAOB K Cpene OOuTaHus, aOMOTUYECKUX U OMOTUYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBSI3€M  OpPraHM3MOB B  COOOILECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B IKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJIS JIOKa3aTebCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIN, B3aUMOCBS3M OPTaHU3MOB U CPEJlbl OOUTaHUs, CAMHCTBA
YeJIOBEUECKHUX pac, HEOOXOIUMOCTH COXpaHEHUsI MHOTOOOpa3us BUIOB U SKOCUCTEM
KaK yCIIOBUS COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEUYECTBA;

yMEHHE pelIaTh OMOIOTHUECKHUE 3a]Ja4H, BISBISATh MPUUUHHO-CIIC/ICTBEHHbIE
CBSI3M MEXIy HCCIEeIyeMbIMH OWOJOTHYECKUMU TIPOIIECCAMH U SIBJICHHUSIMH,
JieJIaTh BBIBOJIbI M IPOTHO3BI HA OCHOBAHUHU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBISBJIATH OTIMYHUTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl JIOKAa3aTeIbCTBa POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

yMEHHUE peliaTh OMOJOTUUECKUE 3a/1a4M, BBISIBISTH PUUYMHHO-CIICICTBCHHBIC
CBSI3M MEXIy WCCICIyeMbIMH OWOJOTHYECKUMU TIPOIIECCAMH | SIBJICHHUSIMH,
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JieNaTh BBIBOJBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTA0OpAaTOpPHBIE U TMPaKTUYECKHE pPaldOThI, COOIIOAATH
npaBuia mpu paboTe ¢ ydeOHBIM U JabOpaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIHLHBIMU
cpencrtBamu, (GopMynupys 1ellb HCCIENOBaHUS, aHAIM3UPOBAaTh TMOJYyUYCHHbIE
pe3ynbTaThl U JENaThbBBIBOIBI;

yMEHHUE Yy4YacTBOBaTh B Y4YEOHO-MCCIEAOBATENIbCKOW paboTe mo OHOoJoTvu,
DKOJIOTUU M MEAMIIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOJIUYHONPEICTABISATh MOJyUYEHHbIE PE3YIbTaThl HA YUEHUYECKUX KOH(DEPEHIUAX;

YMEHHUE OIEHUBATh ATHUYECKUE ACIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B
o0acTy OMONOTHH U METUIIUHBI (KJIOHUPOBaHKE, HICKYCCTBEHHOE OTUIOI0TBOPEHUE,
HaIpaBJIEHHOCU3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynaymiel mpodeccrnoHalIbHOMN
JESTEIbHOCTH B 00JacTH OMOJOTUH, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIyOJSTh IMO3HABATEIHHBIN
MHTEpEC, HalpaBJICHHbI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccunu
OpOAODKEHHE  OHOJIOTMYECKOTO  00pa3oBaHUs B YUPEXKIEHUSAX  CPEIHEro
po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

N3yuyenne yuebOHoro mnpenmera «buosnorus» Ha yriry0JeHHOM YpPOBHe
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOUIMXCA K IOCIEAYIOIIEMY MOIYYEHHUIO
Ouonornueckoro  oOpa3oBaHMsl B  By3ax U OpraHM3alUsX  CPEAHEro
npogeccuoHanbHOro 0opasoBanus. OCHOBY €ro CoAepk aHHs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, IMOJYYEHHBIX MpPU  HU3YYEHUH  OOy4arolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX DPAa3leNOB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHHsi B B KOJUIG)KE JTH 3HAHUS TMOJYyYalOT pa3BuTHE. Tak,
pacuIMpeHsbl U yriayOJieHbl OMOJIOTUUECKUE 3HAHUS O PACTCHUSX, dKUBOTHBIX, IproOax,
OakTepusx, OpraHu3Me  4YeJlOoBeKa, OOMMX  3aKOHOMEPHOCTSX  JKHU3HH,
JIOTIOJTHUTEIHHO BKIIIOUEHBI OMOJIOTUYECKUE CBEACHUSIIPUKIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPHEHTUPHI JJSl MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMUECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IOJYYEHHBIMH OOYYarOIIMMUCA NpPU H3YUEHHUU
bu3uKY, XuMun, reorpaduu 1 MaTEMaTHKU.

3 COAEP KXAHME JUCIUIIJIMHBI

buosorus kak Hayka. ZKuBbie cUCTEeMbI U X U3Y4YeHHE.

CoBpeMmeHHass Ouojorvsi — KOMIUIEKCHas Hayka. Kparkas uUCTOpUs pa3BUTHS
ouosiornu.  buonormyeckue  HaykKu M H3ydyaeMble ~ UMH  TPOOJIEMBI.
dyHpamMeHTalbHbIe, TPUKIAAHbIE U TIOMCKOBBIE HAy4HbIC WCCJIEAOBaHUSA B
OMOJIOTHH.

3HavyeHue Ouosioruud B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. Ilpodeccun, cBs3aHHble ¢ Ouosorueil. 3HaueHUE OUOJIOTUU B
MPAKTUYECKON JIEATEbHOCTH 4YeJIOBEKAa: MEIUIIMHE, CEJIbCKOM  XO3SICTBE,
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IPOMBILUIEHHOCTH, OXPAHE MPUPOIBI.
XKusbie cuctembl Kak mpeaMer uzydeHus Ouonoruu. CBONCTBA KHUBBIX
CUCTEM:E€IMHCTBO XUMHUYECKOI'0 COCTaBa, TUCKPETHOCTh U LIETIOCTHOCTD, CIIOAKHOCTb
" YHOPSI0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, caMOOpraHHu3anus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alii JKUBBIX CHUCTEM: MOJIEKYJSIPHBINA, KJIETOYHBIM,
TKaHEBbIN, OpraHW3MEHHBIN, MONYJISIIIUOHHO-BUIOBOM, AKOCHCTEMHBIN
(buoreonenotuyeckuit), Ouochepusiif. IIporecchl, NPOUCXOIANIME B IKHUBBIX
cuctemax. OCHOBHbIE MpuU3HAKU >XUBOro. JKu3Hb Kak (opma cCyliecTBOBaHUS
Marepun. Hayku, nuzyyaromue >KMBbIE CUCTEMBI HAa PA3HBIX YPOBHIX OpraHU3AINY.

N3ydenne xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. HaOmromenwue,
U3MEpPEHHE, SKCIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [lonarue o 3aBUCUMOI

Y He3aBUCUMOM nepemeHHoM. 1lnanmpoBanne skcnepumenra. IlocranoBka u
nposepka runore3. Hynesas runote3a. [lonaTtre BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbraroB. IIpUuMHBI HCKaXXeHHs] pe3yJbTaToOB JKcrnepuMeHTta. [loHstue
CTaTUCTUYECKOT'O TECTA.

Knetka — cTpykrypHO-QyHKIMOHaIbHAs e€nuMHULA >kuBoro. Mcrtopus
oTkpbITUs K1eTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. llnetinen,P. Bupxos). OCHOBHbBIE MOJIOKEHHSI COBPEMEHHOM KJIIETOYHOU TEOPHUH.

MeTtoapl  MOJEKYJISpHOW M KJIETOYHOW  OMOJIOTMH:  MHKPOCKOIMS,
xpomarorpadusi, 3meKTpodope3, METO] MEUYEHBIX aTOMOB, AU(PepeHInanbHOe
HEeHTPUPYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue @uxcuposanHvix
K1emoK. DNEKTPOHHAss MUKpockonusd. Kongokanvnas mukpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

XuMHYeCKasi OPraHu3auus KIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ posib Kak pacTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
Terioperyasiuud. MuHepaabHble BELIECTBA KJIETKH, UX Ouosiornueckas poiib. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosiormdeckue mnoauMmepsl. benkw.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl O€lKOBOW MoJieKysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsA3b. BTOpuuHas, TpeTUYHas, 4YEeTBEPTUUHAS
cTpyktypsl.  Jlenatypanus. CsoiictBa OenkoB. Kiaccudukamus  Oenkos.
buonornyeckue Qpynkium 6enkoB. [Ipuonsi.

VYrneBoabl. MoHOCaxapuibl, AUCaxapuibl, OJIMTOCAXapUAbl U OJUCAXaPHIbI.
OOmmii muaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue pyHKIUHU YIIEBOIOB.

JIumuasl. I'uapodunbHo-ruapododHbie cBolcTBa. Knaccudukanus munuaos.
Tpurnuuepunsl, Gochonunuabl, BOCKH, CTepouibl. buonoruueckue QyHKIMU
aunuoB. OO1IKe CBOMCTBA OMOJIOTHUUECKUX MeMOpaH — TeKy4ecTh, CHIOCOOHOCTh K
caM03aMbIKaHHUIO, MTOTYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
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Hyxneorunpr. [lpunmun komrmuiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnmpans. Mectonaxoxxaenue u ononornyeckue ¢yaknmu JIHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Ctpoenue monekynbl AT®. Makpospruyeckue cBsizu B moiiekyie ATO.
buonornyeckue gpynkiuu AT®. BoccTaHOBIECHHBIE IEPEHOCUUKHU, UX (QYHKIUU B
Kietke. /[pyeue nyxneosuompugocgamor (HT®). Cexsenuponanne JJHK. Memoow:
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpoeHnune 1 QyHKIIUHN KJICTKH

Tumel KJIETOK: JyKapuOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKU.

CrpoeHnue npokapuotuueckoit kiaetku. Knetounas ctenka OakTepuil U apXxei.
OcoOeHHOCTH CTPOEHHSI TEeTepOTPOPHONM M aBTOTPO(GHON MPOKAPUOTHUECKUX
KJIETOK. MecTO 1 poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u pyHKITMOHHPOBAHNE 3YKAPUOTHIECKOU KieTkh. [lma3maTudeckas
MeMmOpaHa (masmaiemma). CTpykTypa IIa3MaTHYecKo MemOpaHbl. TpaHCHOpT
BEILECTB Yepe3 IIIa3MaTHUYECKYI0 MeMOpaHy: nacCUBHbIN (nuddy3us, ooneryéHHas
muddy3us), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toynmponuiiaemoctb MeMOpanbl. PaboTa HaTpHif-KaIleBOro Hacoca. JHJIOIUTO3:
MUHOIUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykrypa U (QyHKIIUU
KJIETOYHOW CTEHKH PacTEHUM, TpuOOB.

Huromna3zma. [{uro3oinsk. [L{utockener. /IBmkenue nuromiasmMel. OpraHouabl
kieTku. OgHoOMeMOpaHHbIE OpraHOUIBI KIIETKH: dHomIa3mMaTruueckas cetb (JI1C),
anmapat [oabpIKH, JU30COMBI, HUX CTpoeHue u GyHKUUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHoMAOB KIE€TKH. CTpOoeHHE TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpasnenusi 6enrkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyJsipHbIN) 3HI0IIA3MAaTUYECKUNA PETUKYITYM.
CekperopHas pyHkius anmaparta [onbixu. Moouguxayus benxoe 6 annapame
Tonvoorcu. Copmuposxka 6Genkos ¢ annapame [ onvodcu. TpaHcHopT BeELIECTB B
KJeTke. Bakyonu pacturenbHbiX ki1eTok. Kierounsiid cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWIBI  KJIETKA:  MHUTOXOHJPUHU,  IUIACTHUBIL.
Ilpoucxoorcoenue mumoxonopuii u naacmuo. Cumobuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenre u (QyHKIHMM MHUTOXOHIpuN u ractui. [lepBuunsle,
BTOPHUYHBIE U CIOXKHBIEC TUIACTU/IBI (DOTOCUHTE3UPYIOIINX FYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BEICIIUXPACTCHUH.

HememOpanubie opranonabl kiaeTku CTpoeHre U (PYHKIIMH HEMEMOpPAHHBIX
OpraHOUIOB KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmol.
MukpodunaMeHTsl. AxmuHosble Mukpoguiamenmsi. MbIIEUHbIE  KIETKH.
AxmuHosble KoOMNOHeHmbl Hembluieunblx Kiemok. MuxporpyOouku. Kierounbrit
nentp. CrpoeHne U JBWXKEHUE JKTYTHUKOB U pPECHUYEK. MUKPOTPYOOUKHU
uutoruiasmel. Llentpuons. benku, accoyuuposamuvie ¢ Muxpoguiamenmamu u
muxpompybouxamu. Momopnveie benku.

SAnpo. OGosouka siApa, XpOMATHH, KapuoIia3ma, SJIpbIIIKH, UX CTPOECHUEH
byakuuu. SnepHbrii 6enkoBbId MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
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XpoMocoM B HHTep(ha3sHOM sinpe. Iyxpomamun u 2emepoxpomamunr. benku
XpOMaTWHA — THUCTOHBL. J{uHamuxa s0epHoi 00010uyKu 8 mumo3ze. Hoephblil
Mpaucnopm.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

OO0mMeH BenecTB U MpeBpPalllcHAE JHEPIUH B KJIETKe

AcCUMMIIALIUS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabon3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U rerepoTpodHBIi. YyacTHe KUCIOpOAa B OOMEHHBIX
mpolieccax. JHepreTuyeckoe obOecrneyeHue KieTku: npeBpaimieHue ATD B
oOMeHHbIX mporeccax. DepMEeHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabomm3ma. DepMeHTB, WX CTPOEHUE, CBONCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsr. OTimuns GpepMEHTOB OT HEOPTaHWYECKHX KaTalnu3aTopoB. beiku-
aKTUBATOPHI W OCIKU-MHTUOWUTOPHI. 3aBHUCHMOCTH CKOPOCTH (DEPMEHTATHBHBIX
peakIuii OT pa3IMIHBIX (DAKTOPOB.

IlepBuuHBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. {DOTOCHHTES.
AHOKcuceHHbIl U OKcuceHHblt omocunmes y baxmepui. Ceemocoouparowjue
nUeMeHmbl U NUSMEeHMbl PeaKyuoHH020 yeHmpa. Poib XJIOpOIIacToB B MPOIECCE
dbotocunTe3a. CBeToBass U TeMHOBas da3pl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. [lpogykTuBHOCTh poTOCUHTE3a. BiisiHue pa3znuunbix GakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUPUIUPYIOIIHUE OaKTEpUH, Kele300aKTepuu, CcepoOaKTEepuu, BOJOPOJHbBIE
OakTepuu. 3HaYECHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buabl Opoxxkenusi. IIpomykTbl OpoKeHHS M UX
WCIIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIE3HEH.

AspoOHBIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonorudyeckoe OKHCICHUE, WU KJIETOYHOE JbIXaHue. Poiib MUTOXOHAPUIIB
npoiieccax Ouosorudeckoro okucienus. [luknuyeckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus memobpannoz2o 2paduenma npomonos. Cunmes
ATD:paboma npomonnou ATD-cunmaszel. IlpeumymiectBa a’poOHOTO MyTH
oOMeHa BellecTBIepe]] aHAPOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

HacaeacrBennas uHgopmanus U peajau3anus e€é B KJIeTKe

Peakiuu marpuyHoro cuuresa. [IpyHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOIO CUHTEe3a. Peanuzanus HacnencTBeHHOM uHbopmanuu. ['eHeTnueckuit
KOI, ero cBoucrtBa. TpaHckpunuus — wmarpuunblii cuHTe3 PHK. IIpuHuummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue Tpancnoptbix PHK B OnocunTese Oenka.
VYcenoBust 6uocunTe3a Oenka. KomgupoBanue amuHOKuCIOT. Poib pubocom B
OonocuHTese Oernka.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHusaius TeHOMay
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MPOKAPUOT U 3YKApUOT. Perynsiuuss akTUBHOCTM T€HOB y NpoKapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monexkynapusie mexanusmvl IKCHPeCccuu 2eHo8 )
aykapuom. Pone xpomamuna 6 pezynayuu pabomwi 2enog. Perynsauns oOMEHHBIX
MIPOIIECCOB B KieTKe. KneTouHslii romeocTas.

Bupycel — Hekiierounble (OpPMBI KM3HM M OOJUTaTHBbIC [apa3uThI.
Crpoenue

IPOCTBIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaron. KuszneHHblil
yuxn J[HK- coodeporcawux supycos, PHK-cooepoicawux eupycos, bakmepuoghazos.
Obpamuas mpaHcKpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenaoBeka, >kuBoTHbIX, pactenuid. CIIN], COVID-
19, conmanbHbBIC U METUITUHCKHUE TPOOJICMBI.

7Ku3HEeHHbIN HUKJI KJICTKU

Knerounsnii mmxn, ero mnepuoanl u perymsinus. WMatepdaza m mutos.
Oco0eHHOCTH TpOIIECCOB, MpoTeKaromux B uHTepdaze. [loaroroBka KieTku K
nenenuto.  I[lpecuHretndeckuit  (IOCTMUTOTHUYECKHI),  CHHTETUUECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) IEpUOAbl UHTEP(Pa3bI.

Marpuunbii cunre3 JHK — pernmkanus. IIpunuuner perumkannu JTHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBHOCTb.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeoMepaza. XpOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMIHBIA W
rariouaHbI  HaOOpbl  XpomMocoM. ['omosiormuHbie  XpoMocoMmbl.  [lonoBbie
XPOMOCOMBI.

Jllenenue knetkn — MHUTO3. CTaauuM MHUTO3a M MPOUCXOJAIINE B HHUX
IIPOLIECCHI.

Tumer muto3a. KaprokuHes u HMTOKMHE3. bronornyeckoe 3Ha4eHNEe MUTO3A.

Perynamusa murotnueckoro mukina kietkd. [Iporpammupyemast kieTouHas
rudesnp — anomnTos.

Kierounoe s1po, XpoMOCOMBI, PyHKLIMOHAIbHAS TEHOMHUKA.

Crpoenne u pyHkuun opranu3zmos (1 yacrnp)

buonorunueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH OAHOKIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OAHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JPYTUe
npoTUCThl. KoJloHWaNTbHBIE OPTaHU3MBI.

B3auMocBs3p uyacTeld MHOTOKJIETOYHOTO OpraHu3ma. TkKaHu, OpraHsl U
cucrteMblopradoB. OpranusM Kak eIMHOE 1eioe. ['omeocras.

Tkanu pacteHuidl. Tumnbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelibHAs,
MOKPOBHAs, MpPOBOJAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMIM pacnoyiOKeHUs] TKaHEeW B OpraHax pacTeHUH.

TkaHu KUBOTHBIX U YEJIOBEKA. TWIMBI >KUBOTHBIX TKaHEH: dMUTEIHATbHAs,
COCIMHUTEIbHAS, MbllIeyHas, HepBHass. OCOOCHHOCTH CTpOCHMS, (PYHKIUN U
pacIonoKeHUsI TKaHEN B OpraHax KUBOTHBIX U YEIOBEKA.

Opranbl. BereraTuBHbIE M T€HEpAaTHBHBIE OpraHbl pacTeHuid. OpraHbl U
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CHUCTEMBI OPTaHOB )KMBOTHBIX U 4enoBeKa. DyHKIMU OPTraHOB U CUCTEM OpPraHOB.

Onopa tena opranuzmoB. Kapkac pactenuii. CkeneTbl OAHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbII 1 BHyTpeHHUI cKeseT. CTPOEHUE U TUTIbI
COEIMHEHUS KOCTEM.

Crpoenre 1 PyHKUMH OPraHU3MOB (2 4aCTh)

JIBl>keHWE  OpraHu3MoOB.  JIBMKEHHE  OIJHOKJIETOYHBIX  OpPTraHU3MOB:
amME0oUIHOE, KT'YTUKOBOE, PECHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONU3MBl U HACTUHU. JIBM)KEHHE MHOTOKJIETOYHBIX JKHBOTHBIX M YEJIOBEKA:
MbIlIeyHas cucreMa. Pedrekc.

CkeneTHbIE MBIIIIBI U UX padoTa.

IIntanue opraun3mos. llormonienne Boabl, yIiIEKUCIOT0 ra3a i MUHEPAJIbHBIX
BEILIECTB pacTeHUAMH. | [uTanne KUBOTHBIX. BHYTpUIIOJIOCTHOE ¥ BHYTPUKJIETOYHOE
nuuieBapeHue. [luTanve Mo3BOHOYHBIX >KMUBOTHBIX. OTIENbl MUIIEBAPUTEIBHOTO
TpakTta. [Iumesapurensuble xkenessl. [InmeBapurenbHas cucTeMa 4ejI0BeKa.

Jlpixanue opranu3moB. J{pixanue pacteHuid. Jlpixanue >kuBoTHbIX. Juddy3us
ra3oB4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. /[pixaresnbHas MOBEPXHOCT.
XKabepHoeu n€rounoe AbixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IIO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTEMa 4YejaoBeKa. MexaHuW3M BEHTWIALMU JETKUX Yy MNTHL U
MJIeKOnuTaromuX. Perymsus qpixanus. JlpixaTenbHbie 00bEMBI.

TpancnopT BEwIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
TpancnopT BemecTB y JKMBOTHBIX. KpoBeHOCHass cucremMa U €€ Oprassl.
KpoBeHOCHas crcTeMa NO3BOHOYHBIX JKUBOTHBIX U yesioBeKa. Cepale, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpanieHusi. DBOIOUUOHHBIE YCIOKHEHUS CTPOCHUS
KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaiua u e€ perynsuus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CokpatutensHple Bakyoiau. Opranbl BbiaeneHus. PuipTpanus,
cekpenuss 1 o0paTHOE BCACHIBAHME KaK MEXaHU3Mbl paOOThl OPraHOB BBIJEICHUS.
CBs3b MOJIOCTH TEJIA C KPOBEHOCHOM M BBIACIUTEIIBHON cucTemMaMu. BreiageneHue
y MMO3BOHOYHBIX KUBOTHBIXU 4enoBeka. [louku. CtpoeHne u (yHKIIMOHHPOBAHUE
HeppoHa. OOpa3oBaHHE MOUYMY UEIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa Yy OJHOKIETOYHBIX OpPraHu3MoB. CHopbl
OaKTEepHiTN IUCTHI MPOCTEHIIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna.
CpencTBa macCUBHOM M XUMUYECKOM 31U Thl. DUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MNPOU3BOJIHBIE.
3amuTa opranu3zMa oT Oosie3Heil. MimMyHHasi cuctema uenoBeka. KietouHbelii u
TYMOpPJIbHBIE UMMYHUTET. BpOXIEHHBII M TPHOOPETEHHBIA crenupuuecKuit
uMMyHuTeT. Teopusi kioHaibHO-cenekTuBHOro mMmmynurera (I1. Dpnux, O.M.
bepuer, C. Tonerasa).BocnanutenbHble OTBETHl OPraHU3MOB. PoJib BPOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perynsumss 'y  OpraHu3MoB. PasgpaxkumocTts y
OIHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxkumMocTts wu  perymsamus y
pacrenuid. PocToBble BelecTBam MX 3HAYEHHUE.
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HepBHast cucrema u pedrexkrtopHas peryssiius y >KMBOTHBIX. HepsHas
CUCTEMA U €€0T/AEIbl. DBOJIOLMOHHOE YCIOKHEHNE CTPOEHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTJIENBI TOJOBHOTO MO3ra TO3BOHOYHBIX JKMBOTHBIX. Pednexc u
pednexkropHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryisinus U SHAOKPUHHAS CUCTEMA YKUBOTHBIX U YEJIOBEKA.
JKenespl PHAOKPUHHOM CHUCTEMBI M WX TOpPMOHBL. JIeMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M DHAOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
CUCTEMA.

Pa3mHoOKeHHe U pa3BUTHE OPTAaHU3MOB

@opMBI pa3MHOMXKEHUSI OPraHU3MOB: Oecrojioe (BKJIIOuYas BEreTaTUBHOE) U
nosioBoe. Buuapl  0ecnosioro  pasMHOXKEHHS:  [OYKOBAaHUE,  CIOPYJISALUA,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe paszmuoxkenue. [losoBbie KieTKH, Wiau rameTsl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B Menose. Kpoccnarosep. bruonornyeckuii CMbICT
Mel03a 1 MOJIOBOTO npouecca. Meno3 v ero MecTo B >KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pa3Butne. I'ameTorenes y skuBoTHBIX. [10J10BEIE KETE3HI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u ooreHes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnongoTBOpeHHEe W SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTUE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOrHs —
HayKa O pPa3BUTHH OPraHU3MOB. Mopgocene3 — o00Ha u3 21a8HbIX NpooOIEM
ambpuonocuu. Konyenyus mopghozcenoé u modenu  mopghoceneza. Cranuu
AMOpHOreHe3a MKUBOTHBIX (Ha mpumMepe JArymkH). Jpoodnenue. Tumnbl gpo0iaeHus.
Jlemepmunuposannoe u HeoepmuHupoannoe opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKONMUTAIOMINX. 3apOJbIIIEBbIE JUCTKH
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEHHU3 3apOAbIIIEBbIX JIUCTKOB. B3auMHoe
BIIMSHUE 4YacTel pa3BUBAIOIIETOCS 3apojblilia (IMOpHOHAIbHAS WHIYKIUS).
3aknajka IJlJaHA CTPOECHHUS JKMBOTHOTO KakK pe3yjbTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusHue Ha >MOpUOHATBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpYKaroILEl CPeIbl.

Poct u pasBurue >xuBoTHBIX. [locTomMOpuoHansHbIM mepuop. I[lpsmoe u
HenpsiMoe pa3Butue. PaszButue ¢ meramopdozoM y OeClO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DHOJIOrMYEeCKOE€ 3HAYEHHE MPSAMOIO U HENPSIMOTO
pa3BUTHS, UX PaCIpPOCTPAHEHHE B NpUpoAe. Tumbl pocta XKUBOTHBIX. DaKTOpbI
PEryJsIUU pOCTa KUBOTHBIX U yenoBeka. CTaguu mocTaMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4yesnoBeka. [lepuonpl oHTOreHe3a yenoBeka. CtapeHue U cMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoOXeHne u pasBuTue pacTeHui. ['ametodur u crnopodut. Meiios B
JKU3HEHHOM Iukjie pacteHuil. (OOpa3zoBaHWe cmop B Mpolecce Meilosa.
["ameTorenesy pacrenuii. OmiIoOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPTraHU3MOB.
JIBOitHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHHE W DPA3BUTHE
CEMEHU.
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MexaHu3MBbl PETYJIAIMA OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

I'eneTnka — Hayka 0 HACJEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB
3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Hcropusi cTaHOBIIEHUS U pa3BUTUS TEeHETMKU Kak Hayku. Paboter T
Menpmens, I'. ne ®pusza, T. Moprana. Poiib 0T€UECTBEHHBIX YUEHBIX B Pa3BUTUHU
reHetuku. Paboter H.K. Komemosa, H.M. Basunora, A.H. beno3zepckoro, I'./JI.
Kapneuenko,lO.A. ®dununyenko, H.B. Tumodeea-PecoBckoro.

OCHOBHBIE TECHETUYECKHUE TTOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATHUBHBIC TPU3HAKU, JOMUHAHTHBIA M PELUECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TETEPO3UTr0Ta, YUCTasl TUHUSA, TUOPUIbI, T€HOTHUI, (DEHOTHII.

OCHOBHBIE ~ METOJbl  TI€HETUKHU:  THOPHUIOJIOTMYECKUH,  LUTOJOIMYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM.
MounorubOpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKkoH

eIMHOO00pa3usi THOPUIOB MepBOro nokoseHus. [lpapuno nomunupoBanus. Bropoit
3aKOH MeHensd — 3aKOH paclleIICHHs NpPU3HAKOB. lluTomornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpelMBaHus. [ MoTe3a YuCTOThl TaMeT.

AHanuzupymoniee ckpemmBanue. [IpomMeKyTOUHbIN XapakTep HAClIeAOBaHUA.

Pacmieruienne npu3HakoB TPy HETIOJHOM JTOMUHUPOBAHUU.

JuruOpuanoe ckpenuBanue. Tpetuii 3aKkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUsl MPU3HAKOB. [{uTomornueckre 0OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CuerienHoe HaclieqoBanue npusHakoB. Pabotel T. Moprana. CrernsieHHoe
HACJICIOBAHUE TE€HOB, HApPYILICHUE CUCIUICHUS MEXAy TIeHaMu. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTHU.

I'eneTnka mnona. XpoOMOCOMHBIM MEXAaHU3M OIPENEIEHUS M0Ja. AyTOCOMBIN
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEPOraMeTHbIA MoJ. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [lneorponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIM aiennu3M. B3anMoAeiCTBUE HEAJUICTbHBIX TE€HOB.

KomnnementapHocTs. Onmcras. [lonumepusi.

['eHeTYEeCKMI KOHTPOJIb PA3BUTHUS PACTEHUM, dKUBOTHBIX U YEJIOBEKA, @ TAKKE
(GU3MONIOTUYECKUX  TPOIIECCOB, TOBEACHHS W  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3UH —
napasuT» MU «XO3SIMH — MHKpPOOHOM». ['€HeTHUeCKHEe acleKThl KOHTPOJs U
W3MEHEHUSHACTEACTBEHHOW NH(POPMAIIUU B TIOKOJICHHUIX KJIETOK U OPTaHU3MOB.

3akoHOMepHOCTH U3MEeHYMBOCTH. ['eHeTHKA YesioBeKaA.

B3aumoneiictBue reHotuna u cpeabl npu  (GopmupoBaHuM  (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKUA. BUAbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanoHHass HW3MEHYMBOCTh. Poib  cpenbl B (pOpMUPOBAHUU
MOAU(PUKALMOHHON M3MeHunBocTU. Hopma peakiuu npusHaka. BapuaiimoHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). ColicTBa MOIu(UKAIMOHHON
M3MEHYUBOCTH.

I'enoTnuueckas n3MeHYUBOCTh. CBOMCTBA T€EHOTUITUYECKON N3MEHYMBOCTH.
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BunpireHoTUIMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHasT W3MEHYMBOCTh. MeH03 M TMOJOBOW TPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POTh KOMOWHATHBHON M3MEHYNBOCTH B CO3JIAHUU
TeHEeTHYECKOr0 pa3HO0Opa3us B peienax OJHOro BUA.

MyTalMOHHAas W3MEHYMBOCTb. BuUIbl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUMPOBAHHBIE MyTauud. SnepHeie U
HUTOIIa3MaTHYeCKre MyTani. CoMaTU4ecKue U MOJIOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUA  MyTauuid. MyTareHsl W WX BIWSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTM MYTAllMOHHOTO IIPOIECCa. 3aKOH TOMOJIOTUYECKUX pPSIOB B
HacneacTBeHHOM m3MeHunBocTH (H.M. BaBuio). BHesniepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Kapuorun uvenoseka. MexayHapoaHasi nporpaMma HCCIEAOBAHUS TE€HOMA
4yelmoBeKa.  MeTroapl  M3ydeHUs ~ TEHETHKH  YEJIOBEKAa:  IeHEaJOTHMYEeCKUM,
OJIM3HEIOBEIH, LIMTOT€HETUYECKU, MOIMYJISLIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONPEIECITICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbie 3a001eBaHus YenoBeKa. [ '@HHbIE U XPOMOCOMHBIE
0ome3Hu yenoBeka. bone3nrc HacieICcTBEHHOM PeIpacoyioKeHHOCThIO. 3HAUCHHE
MEIMIMHCKOW TE€HETUKHW B IMPEAOTBPALICHUM U JICUCHUU TEHETUYECKUX
3a00yieBaHUN 4YelnoBeKa. MeIuKo-TeHEeTUYeCKoe KOHCYJbThpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TEeHEeTHYEeCKOTO Tpy3a». ITUYECKUE ACHEKThl MCCIEIOBAaHUN B
00JIaCTH peJaKTUPOBAHHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (pakTopbl TMOBBIIMIEHHOW YYBCTBUTEIHLHOCTH YeEJIOBEKa K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYysKarouien cpenbl. ['eHeTnueckas
MPEIPACIIOIOKECHHOCTD YETIOBEKA K MATOJOTHUSIM.

Cesexkuusi opranu3mMoB. BHOTEXHO0JI0THS U CHHTETHYECKAs OHOJIOTHS.

JlomecTuKanus W CEJEKUHs. 3apOKACHUE CENEKIUMU W JOMECTHKALHH.
VYyenune H.W. BaBunosa o LleHTpax nporCXOXIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacteHuid. Posib ceneknuu B CO3JaHUU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. COPT,
opoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON M3MEHYMBOCTHU
H.W. BaBuiioBa, ero3HayeHue Jijisi CEICKIIMOHHOM paOOTHI.

Meroapl cenekimoHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MacCCOBBIN H
VHIUBUYaJIbHBIN. Ortanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOAMTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OIICHKH
dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTHUITY C oMoIIbIo aHanu3a JJHK.

HcKkyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJEKUMOHHOM  padoThl.
PannanoHHbIl 1 XMMUYECKMI MyTareHe3 Kak MCTOYHUK MYTAIUN y KyJIbTYPHBIX
dbopm opranu3MoB. lcnonb30BaHME T'€HOMHOI'O PEJIAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momyyeHust iCX0JHOTO MaTepualia Jjisi CeJEKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BuyTtpusnaoBas ruopuIn3aIus.
bnuskopoacTBeHHOEe — CKpeluBaHue, WM WHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, WU ayTOpuAuHT. ['erepo3nc u ero mpuduHbl. lcnons3oBaHue
rerepo3uca B cenekiuu. Otnanéanas rubpuausanus. [Ipeomonenue Oecruiomus
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MEKBHUJOBBIX THOPUAOB. J[OCTHIKEHUS CENEKIIMU PACTEHUIN U KUBOTHBIX. «3enéHas
DeBOIOYULY.

CoxpaHeHUE U U3Y4YEHUE TEHETHYECKHX PECYpPCOB KYJIbTYPHBIX pPacTECHUU
U UX JUKAX PpOAMYEH JUIsI  CO3JaHUsl HOBBIX COPTOB M THOpHUJIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIBTYp. H3yueHue, coxpamenue U  YnpaeieHue
2EHEMUYECKUMU PeCypCamul CelbCKOXO03AUCMBEHHBIX U NPOMBLCI0BLIX HCUBOMHDBIX 8
Yesix YIyuyueHuss Cymecmsyiouux U co30anus Ho8blx nopoo, JUHUL U KPOCCO8, 8
MOM Hucie ¢ HNPUMEHEeHUeM COBPEMEHHbIX Memo008 HAVYHLIX UCCAe008AHUIL,
nepeoosuvlx uoell U NepCneKmMuBHbIX MexHOL02UL.

OOBeKTHI, HUCHOIBb3yEMbIE B OMOTEXHOJOIMHM, — KIETOYHBIE U TKAHEBBIE
KYJbTYPbl, MUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaluinoHHas OMOTEXHOJIOTHS:
xjieboreyeHne,  MOJy4eHHE  KHCIOMOJOYHBIX  NPOAYKTOB,  BUHOJEJHE.

Muxkpobuonornyeckuii cunte3. OOBEKTHl MHUKPOOMOJIOTHUECKUX TEXHOJOTHUH.
[IpousBoacTBO O€IKa, aMUHOKUCIOTH BUTAMUHOB.

Co3maHne TEXHOJOTMA M WHCTPYMEHTOB LIEJICHAIIPABICHHOIO WU3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C LEJIbIO MOJIYYEHHS] OPraHU3MOB M MX KOMIIOHEHTOB,
COJEp KaIIMX HE BCTPEUAOIIKECS B IPUPOJe OUOCUHTETUYECKUE TTYTH.

Kiterounass mHxeHepus. MeToasl KyJabTypbl KIETOK M TKAHEW pAacCTEHHH H
KUBOTHbIX. KpuoOGanku. Comartnueckas ruOpuanM3alMss U COMATUYECKUH
smMOpuoreHe3. Vcnonbp3oBaHue TaliOW0B B CEJIEKUUMU pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumel. Hcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKIus
AWLEKIETOK U KIOHUPOBAHHE KUBOTHBIX. METO TPaHCIUIAHTALMM SJIE€P KIETOK.
Texnonocuu 0300poenenus, Kyaibmueupo8aHus U MUKPOKIOHAILHO20 PA3SMHONCEHUSL
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TE€HHas WHXKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI€HA U
koHcTpyupoBanue pekomOuHanTHbIX [IHK. Cozoanue mpamnceennvix opeanuzmos.
JlocTmkeHnss W = NEpPCHEKTUBBl  XPOMOCOMHOW M T€HHOM  MHYKEHEPHH.
DKOJIOTHYECKUEN ITHUECKUE MPOOIEMbl TEHHOW MHKEHEPUH.

MenunuHckue ouorexnonoruu. I[loctrenomuas nudponas meaunuaa. TTIP-
nuarHoctuka. MeTtaboJOMHBIN aHaIM3, TEHOICHTPUYECKUM aHalli3 MpoTeoMa
YeJIOBEKa JUIsl OLICHKU COCTOSIHUSA €r0 310pOBbsl. FIcrosib30BaHNE CTBONOBBIX KIIETOK.
Taprernas tepanusi paka. 3D-OuonHx)eHepus Ay pa3paboTku QyHIaMEHTATBHBIX
OCHOB MEJMILMHCKUX TEXHOJIOTUH, CO3JaHUsl KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTUI TPEXMEPHOTO OMONPUHTUHTA U cKaddOoNIMHTa IJs pelieHus 3aaad
MEPCOHATN3UPOBAHHOW MEULIVHEI.

Co3naHue BEKTOPHBIX BaKIUH C IIEbI0 OOecriedeHruss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, yctaHoBieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-coaepanmx BHUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

3apo:xaeHue U pa3BUTHE IBOJIONMOHHBIX MPeICTABIeHUH 0HOJIOTH

OBomtonimonHast teopusi Y. Jlapsuna. Ilpeanochbuikn BO3HUKHOBEHUS
JApBUHU3MA.
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JKw3Hb 1 HayuHas nesrenbHOCTh Y. /lapBuHa.

JIBrKy1re cuibl 3BONIFOIMHU BUAOB 110 Y. J[apBHHY (BBICOKAasi HHTEHCUBHOCTb
pa3MHOXKEHHUsI OpraHU3MOB, HACIEACTBEHHas HW3MEHUMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernyeckord Teopun sBomonuu (CT3I). Heirpanphas
Teopust sBoironr. CoBpeMEHHash  JBOJIIOIMOHHAs  Ouosiorusi.  3HAauYeHUe
HBOJIIOIIMOHHON TEOPUHUB (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KaPTUHBI MHpA.

MHuKpO3BOJIIOIHUA U €€ pe3yJIbTaThl

[Tonynsiuusa Kak 3jieMeHTapHas eIrHHIA 3BONMOUUH. COBPEMEHHBIE METO/IbI
OLICHKM T€HETUYECKOro pa3HooOpa3usi U CTPYKTYphl mnonyisauuil. M3menenue
reHooHa MOMyJSLMK KaK »JJIIEMEHTApHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeruueckoropaBHoBecus [x. Xapau, B. BaitnGepra.

OnemMeHTapHbIe (PaKTOpPhl (IBIKYIIME CHUJIBI) SBONIONUH. MyTaIlMOHHBIHI
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiid TreHOB —  ciydaifHble
HEHaITpaBJIEHHbIE U3MEHEHUSYACTOT ajuiesedl B monyauusax. DQQPexkT ocHOBATEII .
Ippexm oOymovirounoco eopaviuwika. CHuUdCEHUE 2eHeMmUYecKo2o pAasHo0Opa3us:
npuuunsl u cieocmesus. llposenenue s¢hghpexmaopetipa 2enos 8 HOILUIUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus MIOIYJISLIUI: reorpapuyeckas
(mpocTpaHcTBeHHAs ), Onosioruueckas (pernpoyKTuBHasi).
EcrtecTBeHHbIlt 0TOOp — HampaBisomuid ¢akrop sBomonuu. Dopmbl

€CTECTBEHHOTO OTOOpa:  ABWXKYIIUH,  CTaOWIM3UPYIONIUM,  pa3phIBAIOLIU
(nm3pyntuBHbIf). [lonoBoit oTOOp. BO3HMKHOBEHME W 3BOJIOLUS COLUAIBHOIO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB KaK  PE3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHKE PUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(]O3bl U UANOA AN TALIUN.
[Tpumepsl npucnocoOIeHU y OpraHu3MOB: MOP(OJIOTHYECKHE, PU3HOTIOTUYECKUE,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsiiusg — kirodeBo ¢aktop BupgooOpazoBanus. I[lytu u
CrIoCcoObI BUJI000pa30BaHMS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumuionaM3anus,
ruOpuauzanus). JJIMTenbHOCTh 3BOIIOLUOHHBIX TPOLIECCOB.

Mexanusmbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pasus.

Poub 3BOMIOLIMOHHON OMOJIOTHK B pa3pab0TKe HAYYHBIX METO/I0B COXPaHEHUS
OouopazHooOpazusi. MUKpPOIBOIIONUS U KOABOJIOLMS IMApa3sUTOB M HUX XO3SEB.
Mexanu3Mbl pOpMUPOBaHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEM.

Maxkpo3BoJIonus 4 €€ pe3yJibTaThl

Meroabl M3y4deHUs MaKpOdBOJIOUMU. [laleoHTOIOrMYECKHEe  METO[bI
u3ydeHus sostouuu. [lepexonnbie Gopmbl U GUIOrEHETUUECKUE PSABI OPTAHU3MOB.

buoreorpapuyeckue Metoapl u3ydeHus sBotonuu. CpaBHeHue QuoOpbl U
dbayHbl MaTEepUKOB W OCTpPOBOB. buoreorpaduueckue obOmactu 3emuu. Bumapl-

22



DHIAEMHUKHU UPETUKTBHI.

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUIECKUE METOAbl H3yUeHUs
DBOJIOLMM. ['€HETMYECKHE MEXAHU3MBbI DBOJIIOLMM OHTOTEHE3a W IIOSABJICHUS
HBOJIOLIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
PynumMentapusle  opraHbl W aTaBU3MBI. MonekynsipHO-T€HETUUECKHE,
OMOXUMHUYECKUE U MATEMATUYECKUE METOJIbI U3YUYEHUS IBOJIOLNU. [ OMOIOTHUYHBIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlUU U SBOIOLNSI TECHOMOB.

OO61ue 3aKOHOMEPHOCTH (MIpaBHIIA) ABOMIOUMH. [Ipunyun cmenvl yHKYuil.
HeobOpatumocTs 3BoMIONMU. AJanTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
DBOJIIOLIHH.

IIpoucxoxneHue u pasBuTHE )KU3HU Ha 3em.ie.

Hayunbpie TUIOTE3bI MNPOUCXOXKIEHUS KU3HM Ha 3emie. AOuorenes u
naHcrepmus. JloHay4yHble NPEICTABICHUS O 3apOKICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSIHHOTO CaMO3apOXKICHUSI JKU3HA U €€ OIPOBEPKEHUE ONBITAMU
®. Penu,JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue >kM3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPraHUYECKOU SBOJIIOLINH. [ImanerapHas
(reosornyeckasi) SBOMIONUSA. XHMHUYECKas SBOMIONUSA. AOHOTEHHBIM CHHTE3
OpraHu4eckux BeniecTB u3 Heopranudeckux. Ombir C. Mwmmtepa u I'. IOpu.
OOpazoBanue noaumepoBu3 MoHomepoB. KoanepBatHas runoreza A.M. Onapuna,
runore3a mnepBuuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumoresa [
Ménnepa. PuGosumbr (T. Yex) u rumoreza «vmupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKJIETKH.

HUctopusa 3emmm m Metonbl €€ wu3ydeHus. lckomaemple oOpraHudeckue
octarku. Il'eoxpoHosmoruss u e€ wmetoabl. OTHOcUTenbHasE U a0CONIOTHAs
reoXpOHOJIOTHs. [ €0XpOHOIOrnYecKas MKaja: 30HbI, 3Pbl, IEPUOIBI, STOXU.

Hauvanbubie stanel opranmyeckoid sBomouuu. [losBreHne wu 3BOMIOLMSA
NEPBBIX KIETOK. DBONIOLMSA MeTabosm3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIEMUKPOOHBIE OMOIIEHKH KAaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOTHI M 3yKapHUOTBHI.

[IpoucxoxaeHue s3ykapuoT (CUMOMOTreHe3). DBOIIOLUOHHOE IPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokieHue MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIUH BBICIIMX pacTeHUl. OCHOBHBIE apoOMOP(O3bI
pacrenui. Bpixoxm pacreHnit Ha cymy. [losBieHHE CHOpPOBBIX pAacTeHUU W
3aBoeBaHre UMM cymn. CemeHHble pacTeHus. lIponcxoxaeHue NBETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE ATamnbl 3BOJIOLUUU >KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
XKUBOTHBIX. Benzackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tunoB. llepBbie xopoBbIe XUBOTHBIE. JKU3HB B BOAE. DBOJIOLUUSA TO3BOHOYHBIX.
[Tpoucxoxaenune ampuoduit u pentuuii. [I[poucxoxieHre MISKOMUTAIOMINUX U TITHII.
[Tpuniun kinroueBoro apomopdo3a. OcBoeHre O€CI03BOHOUHBIMU U TO3BOHOYHBIMU
JKUBOTHBIMM CYILU.
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Pa3BuTne xu3HM Ha 3emile MO 3paM U MepUojaMm: apxed, MpOoTEpO30u,
naneo3oii, Me3030ii, kaitHo30i. O0Ias XxapaKTepUCTUKA KJIMMaTa U T€0JOTHUYeCKUX
nporeccoB. [losBneHne u pacuBeT XapaKTepHBIX OPraHMW3MOB. YTIIe0Opa3oBaHUE:
€ro yCIIOBUSH BIIUSIHUE HA Fa30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKHE KPU3UCHI mpouuioro. IIpuyunHein
CJIEACTBUS MACCOBBIX BbIMHUpaHHU. COBPEMEHHBIM HKOJOTHUYECKUN KpPU3UC, €T0
ocobenHoctu. [Ipobrnema coxpanenus 6Mopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHas cucteMa opranuueckoro mupa. [lpuHuunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

IIpoucxo:kaeHue 4yei0BeKa — aHTPOIIOTeHe3

Pa3pensl v 3a1a4n aHTPONONAOTUU. METO bl aHTPONOJIOTUH.

CraHOBIIEHHE NPEICTABICHUNA O NMPOUCXOKIECHUU 4YeJIOBEKa. PenuruosHsie
BO33peHUs1. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0/CTBO YeNnoBeKa C JKUBOTHBIMU. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMH:  CPABHUTEJIBHO-
MOpGOIOTUYECKHE, AMOPHOJIOTUYECKHE, (bU3M0I0r0-OMOXUMHUUECKHUE,
noBezieHYeckre. OTIu4us 4YeI0BEKa OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE T'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBrokymue cuiibl (akTopbl) aHTPOIIOreHe3a: OMOJIOTHYECKHE, COLIMATIBHBIE.

CooTHolieHre ONOJIOTMYECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHESE.

OcHoBHbBIE CTaauu aHTponoreHe3a. PaHHME ueI0BEeKOOOpa3HbIE O0E3bsIHbBI
(MpOKOHCYNBI) M paHHUE TMOHTHUIAbl — OOIIKME TPEIKH YETOBEKOOOPa3HBIX
00€3bsIHU JII0/IeH. ABCTPAJIONUTEKH — JBYHOTHE MPEKH JTtoJel. YeloBeK yMenbli,
IIEPBBIC U3TOTOBIICHHUS OpyAuN Tpynaa. YenoBeK NpsIMOXOISAIINN U EPBBIA BBIXO
monent 3a mnpeaensl Adpuku. YenoBek reigenbOeprckuit — oOmMiA  Mpeaok
HEaHJEPTAILCKOTO YeJIOBEKa M YeJIOBEKa pa3yMHOro. YenoBeK HeaHJAepTaIbCKUI
KaK BHJ JIIOJIEd XOJIOAHOrO KiauMmaTa. YUesloBeK pa3yMHBIM COBPEMEHHOrO THIIA,
JIEHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu AQpHuKu.
[TaneoreHerrka u rnajecoreHOMHUKA.

DBOJIIONMSI COBPEMEHHOTO ueloBeKa. EcTecTBEHHBIM OTOOP B MOMYJISAIMIX
yesioBeka. MyTalmoHHbIA Tipoiece U moauMopdusM. [lomynsiiinoHHBIE BOJHBI,
npeiid renoB, murpanus U «3hdEKT ocHOBATENs» B MOMYJSIIIUIX COBPEMEHHOTO
YeJIOBEKa.

UYenoseueckue pacel. [lonarue o pace. bosbmme pacel: eBpomneougHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBaTOpuajbHas),  MOHTOJOWIHAsS
(a3maTcko- aMmepukaHckas). Bpemss um myTu pacceneHus 4eloBeKa IO IJIaHEeTe.
EnuncTBO  uenoBedeckux pac. HaydHas  HECOCTOSATENBHOCTH  pacHu3Ma.
[Ipucnoco6neHHOCTh 4YeoBeKa K pa3HbIM YCJIOBHUSIM OKpY)Karoled cpeapl.
Bnusnue reorpaduueckoi cpenbiu Aperida reHoB Ha MOP(HOIOTHIO U (PUNOJIOTHIO
YEJI0BEKA.

MexaucuuruinHapHble  METoJAbl B (usnueckoil  (OHMOJOTHYECKOM)
aHTPOIIOJIOTMM.  OBOJIOUMOHHAS ~ AHTPONOJOTMS WU [AJCOaHTPOIOJIOTHS
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YEJIOBEUYECKUX MNOMyJsanuil. bruocounanibHbie UCCAEAOBAHUS TPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COLIMATIBHOTO B UEJIOBEKE.

JKoJIOTMSET — HAyKa O B3aMMOOTHOLIEHMSIX OPraHu3sMoOB M
HAJOPTAaHU3MEHHBIX CHCTEM C OKpYy:xkamuied cpenor. OpranusmMbl M cpena
o0uTaHu1.

3apokneHre U paszButhe dKojoruu B Tpyaax A. ['ymGonbnra, K.®. Pynbe,
H.A. CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3amaun
9KOJO0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Meroabl skonorud. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B JKOJOTHH:
OpUpoOAHbIE U JlaboparopHble. MojaenupoBaHue B SKOJOTUU. MOHUTOPUHT
OKPYXAaIOIIEH CPeIbl: TOKATbHBINA, PETHOHATBHBIA U TJI00ATHHBIN.

3HAUEHHE DHKOJIOTMYECKMX 3HAHUM I 4YEJOBEKa. JKOJOTMYECKOE
MHPOBO33pEHUE KaK OCHOBAa CBS3€W 4YEIOBEYECTBA C MPHUpoAoi. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTUUYECKON IPAMOTHOCTH HACEJICHUSI.

Oxonornyeckue  (HaKTopel U 3aKOHOMEPHOCTH HX JICVCTBUS.
Kinaccuduxariys 3K0JI0rH4eCcKux dakTopoB: aOuOTHYECKHE, OUOTUYECKHE,
anTpororennbie. OOIMEe 3aKOHOMEPHOCTH JEHCTBUS IKOJIOTHUYECKUX (haKTOPOB.
TonepantHocTh. [IpaBWiio MuUHUMYyMa. OBpPUOMOHTHBIE U  CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT kak skosoruueckuit dakrop. [eiicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIEKTPa HA OPTraHU3Mbl. DKOJIOTUYECKUE TPYMIIbI
pacTeHHil W JKUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHrHalibHasi poJib CBETA.
doTonepruoau3M.

Temneparypa kak sKkojoruueckuit Qaxrtop. JleiicTBue Ttemmeparypsl Ha
OpraHu3Mbl. [IONKMIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormyeckuid Qakrop. IlpucnocoOneHuss pacTteHui K
nojaJiep>kaHuo BogHoro OanaHca. Krnaccudukanusi pacTeHHil MO OTHOLIEHUIO K
BoJie. [Ipucrnoco0ieHus )KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEkKUMA.

Cpenpl oOuTaHusi OpraHW3MOB: BOJAHAs, HA3€MHO-BO3JYyIIIHAS, TMOYBEHHAas,
ryOMHHAasT  TOJAMOYBEHHAs,  BHyTpUOpraHu3MeHHas.  Duzuko-xummudeckue
0coOeHHOCTHCpE T O0uTaHus OopraHu3MoB. [Ipucnocobienrs opraHu3MoB K )KH3HU B
pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOUHBIE U
roJM4YHbIe pUTMBI. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCJIOBHM KU3HMU.

XKusznennsie Gopmbel opranu3moB. [loHsTHe o0 JKu3HEHHOW (opme.
JKuznennsie (hOpMBI pacTEHU: JEPEBbsI, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJIHOJETHUE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotuueckue dakTopsl. Buabl 6MOTHYECKMX B3aUMOEHCTBHM: KOHKYPEHIIUSI,
XUITHAYECTBO, cuMOMo3 u ero Qopwmel. [lapazutusMm, Koomepaius, MyTyaJIu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Herpoduueckue
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B3aUMOJICUCTBUS  (Tommueckue,  dopuueckue,  GdadpuuecKue). 3HaueHue
OMOTUYECKUX  B3aMMOJEUCTBUM JiS CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JKOJIOTHS BUIOB M MOILYJISA LUK

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TNOMYJIALINH. [lomynsiuua ~ Kak
Ounonornyeckas cuctema. Poib HEOJTHOPOJHOCTH Cpelibl, GU3HUECKUX O0apbepoB U
0COOEHHOCTEW OHOJOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKA3aTeN MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, pOXKIAAEMOCTb, NPHUPOCT, TEMII PpPOCTa,
CMEPTHOCTb, MUTPALUSL.

DKoyioruyeckasi CTpykrypa nonyiasanuu. OleHKa YUCIEHHOCTU MOMYJISIUH.
JlnHaMuKa monmyJsiiud U €€ PEerysalus. bHOTMYECKMH MNOTEHUHAN IOIMYJISLNY.
MoaenupoBanue quHAMUKU nonyysinud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIHAH.
KpuBble BbDKUBaHMS. Perynsmus YWCIEHHOCTH TOMYJSIHUN: poiib (HaKTOpoB,
3aBHCSIINX M HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTHYECKHUE CTpaTerun BUIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKoNOrMuUecKkoi Humie Buaa. Mectoobutanue. MHoromepHas
MOJ1es1b SKoJiornyeckon Humu JIx. M. XatunHcona. Pa3mepsl 3K010rn4ecKon HUILLIU.
[ToTeHUMaIbHAS ¥ pEAIM30BAHHAS HUILIU.

Bua kak cucrema nomynsuuil. Apeanbl BHAOB. BUABI M UMX KU3HEHHbIC
CTpaTEruu.

DKOJIOTUYECKUE HKBUBAJICHTHI. 3aKOHOMEPHOCTH MOBEJICHHUS W MHUTpalUd
YKUBOTHBIX. brosiornueckre MHBa3UMIyKEPOJAHBIX BUJIOB.

IKOJIOTHS COO0IIECTB. IKOJOTHYECKHE CHCTEMBI

CooOmectBa opranu3sMoB. buoneno3 u ero crpykrypa. CBsizu Mexny
OpraHu3MaMH B OUOLEHO3€.

Oxocucrtema kak oTkpbiTas cucrema (A.[lx. Tencnu). DOyHKIMOHATLHBIE
OJIOKM OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBau. Tpoduueckue nenu u cetd. AOuoTHUECKHE OJOKHU
skocucreM. [louBel U WIIBIB AKOCUCTEMaxX. KpyroBopoT BEIECTB U IMOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelIM  JIKOCHUCTEMBI. buoMacca W HpoOAyKIUA.
DKOJIOTUYECKHE MUPAMUJIBI Yhcell, OMOMACChl M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. buopasHoobpasue u nojaHoTa KpyroBopoTa
BEIIIECTB — OCHOBAa YCTOMYHUBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMBI MOPEN U
OKE€aHOB. DKOCUCTEMBI TYH/IP, JIECOB, CTENEU, TyCThHIHb.

AHTpOIIOTEHHBIE DIKOCHCTEMBI. ATrposkocucTeMa. ArponeHo3. Paznumuus
MEX1y aHTPOTIOTEHHBIMU U IPUPOJIHBIMU SKOCUCTEMAMHM.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
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bnopa u ¢ayna. CunaHTpommzamus TOpojckod ¢dayHbel. buomornmueckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

3aK0oHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJACHCTBUN OpPraHU3MOBB
aKocuctemax. Poav kackaonoco sghgexma u 6ud0s6-30upuxamopos (Kirouesvix
61008) 8 hyHKyuoHUposanuu sxocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXTY
CMEXHBIMH SKOCUCTEMAMH. Y CTOWYMBOCTH OPTAHU3MOB, TOIMYJISIIUN U DKOCUCTEM B
YCIJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/IEHCTBHM.

MexaHu3Mbl BO3JICHCTBHUS 3arpsi3HEHUM pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM, OPraHU3MEHHOM, MOMYJISIIMOHHOM U YKOCUCTEMHOM YPOBHSIX,
OCHOBBI ~ JKOJIOTMYECKOTO  HOPMHUPOBAHUS  AHTPOINOIEHHOTO  BO3JCUCTBUS.
MeTom00THsT MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCUCTEM.

Buocdepa — rinodanbHas 3kocucremMa. UesioBek M OKpy:Kamomas cpeaa
buocdepa — obmemnanerapHas o0ojouka 3eMiH, TIE CYIIECTBYET WU
CYIIIECTBOBaJa U3Hb. Pa3BuTne mpeacTtaBieHuii o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B.U. Bepuaackoro o 6uochepe. Ob6nactu 6uocdepsr u e€ cocran. JKupoe
BEILECTBO OHOC(hEpHI U €ro (PYHKIUH.

3aKOHOMEpPHOCTH CylecTBoBaHus 6uocdepsl. OcobeHHOCTH Orochephl Kak
rio0abHOM dKOocHcTeMbl. J[MHaMudeckoe paBHoBecue B O6uochepe. KpyroBopotst
BEIIECTB U OMOTCOXUMUYECKUE IIUKJIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTH SIBIIEHUHN B
ouocdepe.

3oHanbHOCTE Onocdepsnl. Ilonarue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeCa, CMEIIAHHbIE U IUPOKOIUCTBEHHBIE Jeca, CTENU, CaBaHHBI,
MyCTBIHU, TPOITUYECKUE JIeca, BICOKOTOphs. KimMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS OJKHBBIX CHCTEM, OIICHKa WX PECYpPCHOTO
noTeHuanan ouochepHnix GyHKIUHN.

DKOJIOTUYECKUE KPU3UChl M MX MNPUYHAHBL. BO37eiCTBUE YeEIOBEKa Ha
ouocdepy. 3arpsiz3HeHUE BO3YIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsisHEHUE BOJHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenne nouBbl. OXpaHa NOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBINA U KUBOTHBIA MUp. OXxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NPUHIUIBI OXPaHbl MPHUPOJIHI.
Kpacabsie kaurun. Ocobo oxpansembie npupoansie Tepputopun  (OOIIT).
borannueckue caapiv 300JI0THUECKUE TTAPKHU.

OcCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA M MPUPOJIBI.
PannonanpHOE ~ TIPUPOJOMONB30BAHWE W COXpaHEHHUE  OMOJOTHYECKOTO
pazHooOpazust 3emun. OOIME 3aKOHOMEPHOCTH TJIOOANIBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPH3KCa M €T0 BEPOSTHBIC TIOCIEACTBH.

Pa3BuTe MeETOZOB MOHHMTOPWHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. CHCTeMHBIE HCCIEIOBaHUS TMepexoaa K pecypcocOeperaronieii u
KOHKYPEHTOCTIOCOOHOM sHepreTrke. buonoruyeckoe paznooOpasue u OMopecypchl.
HarnnonaneHble MH(DOpPMAIMOHHBICE CHUCTEMBI, OOCCICUHMBAIONIUNE JOCTYH K
uHOpPMAIIUU TI0 COCTOSHUIO OTHIEIBHBIX BUIOB U 3KOCUCTEM. (OCHOBBI
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IKOpEadMIINTAIM 3KOCUCTEM U CHOCOO0B OOppOBI C OMOMOBPEXKICHUSMHU.
PeKoHCTPYyKITMS MOPCKUX W Ha3€MHBIX YKOCHUCTEM.

Ilpuxnaonou MO00YJIb «IIpogheccuonanvno-opuenmuposannoe
cooeprrcanue

Yuem npogheccuonanvrotl nanpasieHHOCMU OCYUeCMBIAeMC:

1. npu ewinoaneHuu odyyarOWUMUCA U008 pabom, C8A3AHHBIX ¢ OyOyujell
npogeccuoHanvbHol  0esIMelIbHOCMbI0 U HANPABIEHHbIX HA  (opmuposarue,
3aKpenienue, pazeumue NPaKmu4eckux HABbIKO8 U KOMNEemeHyutl no npoguiio
coomseemcmayowel CneyuaIbHOCmu,

2. npu npogedeHuu  jgeKyutl, CEMUHAPO8, Macmep-Kuaccos,
npedycmampusarowux — nepeoavy — ooyuarowumcs — y4eonou  ungopmayuu,
HeobXxo0uMou 051 Nociedyioue20 6biNOJHeHUs. pabdom, CEA3aHHbIX ¢ Oyoyuell
npogeccuoHanvbHol 0eamenbHOCmbio;

3. npu nposedenuu nNpakmuyeckux U J1abOpPaAmoOpHbIX 3AHAMUL 1O
00weobpazoeamenvbHol YueOHoU Oucyuniune,

4. npu évlnonHeHuy UHOUBUOYANbHO20 NPOEKMA.

4. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLIIAHBI

4.1 O0bem yueOHOI JUCHMILUIMHBI H BHAbI Y4e0HOI pa0doThl

Bupa yueOHoil padoThI Bcero
4acoB
O0beM yueOHO# JTUCHUILINHBI (BCEro) 148
cymMMapHasi y4yeOHash Harpy3ka BO  B3aumojeiictBum ¢ | 136
npenojaBarTejieM
B TOM YHCJIE:
- JIEKLIUHA 42
- IPAKTUYECKUE 3aHITHUS, B TOM YUCIIE: 94
CamocrosiTesibHasi padoTa 00y4awierocs (Bcero) 6
KouncyabTanumn 2
IIpomesicymounas ammecmayus 6 eude oughgepenyuposanno2o 3aiema
6 I cemecmpe, 6 8uoe 3K3ameHa 8o 2 cemecmpe 4
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4.2 TemaTu4yeCKHUil IVIAH JUCUMILIMHBI ¢ Y4eTOM padoueil MpOrpaMMbl BOCIIMTAHUS

Ne
/1

HauMeHoBaHue pa3jiesia / TeMbl
AyIUTOpPHBIE 3aHATHUS

KoJ1-Bo yacos

JICKIIMH

npakr./
Jabopar.

cam.
pao6

| CEMECTP

Tema 1. buosiorusi kak Hayka. ’JKuBble cUCTeMbI U X H3y4YECHHE.

buonocus xax nayka. CoBpemMeHHass OHMOJOrMs — KOMIUIEKCHAas HaykKa.
OyHAaMEHTANIbHBIC, IPUKIAJHBIE W IIOMCKOBBIE HAYYHBIE MCCIENOBAaHUSA B
OMOJIOTHH.

Kuevie cucmemvr u ux uzyuenue. JKUBBIE CHCTEMBl KAaK IPEAMET H3YUYCHUS
ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHHU OpPraHU3aIMH )KUBBIX CUCTEM
buonocua knemku. Knerka — CTpyKTYpHO-(DYHKIIMOHAJIbHAS €IWHULA >KHBOTO.
Ucropust otkpbiTus kietku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus
(T. IBann, M. Hlneitnen, P. BupxoB). OCHOBHBIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOM TEOPHH.

lIpaxmuueckoe 3anuamue No 1.

Kpartkas uctopus pazButusi 6uosioru. buojgoruueckue Hayku U U3ydaeMble UMU
npoOsieMbl. 3HayeHUWE OWOJOTMU B MPAKTUYECKOM JESATETLHOCTH 4YeJoBeKa:
MEJIUIIMHE, CEILCKOM XO03SMCTBE, IPOMBIIIUICHHOCTH, OXPaHe PUPO/IbI.
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lIpaxmuueckoe 3anuamue Ne 2.
AHanu3 pa3IMyHbIX METOJIOB UCCJIEIOBaHUs B OMOJIOTUH

3 Mertoabl uccneqoBaHus B OMOJIOTUU: HAOIIOJEHUE U KCIIEpUMEHT. Mcrob3oBaHue

Pa3JIMYHBIX METOAOB TP HU3YUEHUU KUBBIX CUCTEM

4 IIpaxmuueckoe 3anusamue No 3.
CyIHOCTB )KA3HU U CBOWCTBA )KUBOTO. Y POBHH OpraHU3aluy KUBOW MATEPHH.
Tema 2. Xumnuyeckasi Opranu3anus KJIeTKU

3) XUMUYECKH COCTaB KJIETKH. Makpo-, MHUKPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Oprannueckue BEIecTBa KIETKH.

6 lIpaxmuueckoe 3anusamue No 4.
Heoprannueckue BeliecTBa KIETKU: CTPOSHHUE CBOMCTBA (DYHKIINH

7 llpaxmuueckoe 3anuamue No 5.
Opranuueckuie BeIecTBa KIETKU: CTPOCHUE CBOWCTBA (PYHKITUH.
Tema 3. CTpoenne u QyHKIUM KJIETKH.
Tumel  KJIETOK:  3yKapuoTH4ecKass U npokapuoTudeckas. CTpyKTypHO-

8 (byHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.
Knerounsle BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHON).
lIpaxmuueckoe 3anuamue No 6.

9 [IpokapuoTuueckasl KJeTKa: BHJIbI KIETOK B Ouosioruu. OOiiee cTpoeHue
MPOKApPUOTHYECKOMN KeTku. [Ipu3Haku u GyHKIIMK TPOKAPUOTUIECKUX KIIETOK.

10 Ilpaxmuueckoe 3anamue No 7.
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OykapuoTHYecKasi KIJIETKa: BHAbl KIETOK B Ouosornn. OOmee crpoeHue
AYKapHUOTHYeCKOH KieTKu. [Ipu3Haky u GyHKIMU DYKapHOTHUECKUX KIETOK.

Tema 4. O0MeH BellecTB M NpeBpallleHHEe JHEPrUH B KJIeTKe.
AcCUMWIISIIIMSL M TUCCUMIIIALIMSA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa

1 BEIIECTB: aBTOTPO(HBIN U rereporpodubiii. [lepBUUHBIN CHHTE3 OpraHUYECKHX

BEILIECTB B KIIETKE.

12 lIpaxmuueckoe 3anuamue N 8.
®otocunTe3. CpaBHEHUE NPOLECCOB (POTOCUHTE3a U XEMOCHUHTE3A.

13 lIpaxmuueckoe 3anamue Ne 9.
Hpixanue. CpaBHEHHE MTPOLIECCOB OPOKEHUA U AbIXaHUS
Tema 5. Hacaencreennasi uHpopManus U peaju3anus eé B KJIETKe.

14 Peakuuu matpuuHoro cuHTe3a. Bupycbl — HekleTOuHble (OPMBI KM3HU U
OoONUTaTHBIC TAPa3UTHI.
lIpaxmuueckoe 3ansmue Ne 10.

15 buocunTe3 Oenka. OpraHuzaiiusi T€HOMa Y NPOKAPUOT U AyKApuUOT. Peryinsius
AKTUBHOCTHU F'€HOB y MPOKApHOT.
lIpaxmuueckoe 3ansmue Ne 11.

16 Bupycel — Hekiierounble (OpMbI KU3HU W oOnuraTHbie mapasuthl. CTpoeHue
IIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

17 Tema 6. ’Ku3HeHHBbIH ITUKJI KJIETKH.
Knerounsrit nuki, ero nepuobl u perymisuus. Matepdasza u MuTos.

18 Ilpaxmuueckoe 3ansmue N 2.
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Muto3. Perymsmus MUTOTHYECKOTO ITUKIIA KIETKU. [IporpaMMmupyemast KjaeTouHas
rudelrp — aronTos.

19

lIpaxmuueckoe 3anamue Ne 13.

Xpomocombl. CTpoeHue xpomocoM. Teromepsl U TelloMepasza. XpOMOCOMHBIN
Ha0Op KJIETKM — KapHOTHUIl. [IMIJIOMIHBIA W TrarjiouJHbIA HaOOpBl XPOMOCOM.
I"'omostornunbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

20

Tema 7. CTpoeHue u GyHKIMH OPraHU3MOB (4acTh 1)

buonoruueckoe pasHooOpasue opranu3moB. OIHOKIIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OpPraHU3Mbl. TKaHW pacTeHW. THUIBI PAaCTUTENBHBIX TKAHEU:
oOpa3zoBarenpHas, [OKPOBHAas, NPOBOAANIAs, OCHOBHas, MEXaHUYECKas.
Oco0eHHOCTH CTpOEHHMS], PYHKUMNUH PACIIONOKEHUsI TKaHEH B OpraHax pacTeHHM.
TkaHU )KMBOTHBIX M 4YEJOBEKAa. TWNbl ®KMBOTHBIX TKaHeWd. Opranel. Onopa tena
opranusmoB. JIBuxeHue opranu3MoB. CKeJIeTHbIE MBIIIIBI U UX paboTa.

21

lIpaxmuueckoe 3ansmue N 14.
N3yuenune crpoeHust 6akTepuid, apxeu, OJTHOKIETOYHBIX TpUOOB, OJTHOKJIETOYHBIX
BOJIOPOCJEHN, APYTrUe NPOTUCTHI. M3ydueHue TKaHerd pacTeHUu!

22

lIpaxmuueckoe 3ansmue Ne 15.
N3ydenne TkaHel KUBOTHBIX. M3yueHHe OopraHoB IBETKOBOro pacteHus. Omnopa
TeJla OPraHu3MoOB. J[BUKEHUE OPraHU3MOB.

23

Tema 8. Ctpoenue u pyHKIIMN OPTraHU3MOB (YacTh 2)
[Iutanue opranu3mMoB. /pIxaHue OpraHu3MoB. TpaHCIOPT BELIECTB Y OPraHU3MOB.
Brienenue y opraHu3mMoB. 3aluTa y OpraHu3MoB. Pa3ApakuMoCTh U pEryJIsius y
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OpraHU3MOB. FYMOpaJ'IBHaH peryjsinusa U SHAOKpPpWHHAA CHUCTCMa XHMBOTHBIX U
YCJIOBCKaA.

24

lIpaxmuueckoe 3anamue Ne 16.
N3yuenue nutanue opraHu3MoB. M3yueHue ApIxaHusi OpraHu3MOB.

25

3

llpaxmuueckoe 3ansmue No 17.
TpaHCrOpT BEIECTB Y OPTaHU3MOB.

UTOI'O 3A 1 CEMECTP

16

34

Il CEMECTP

26

lIpaxmuueckoe 3ansmue Ne 18.
Briienenue y oprann3MoB. 3alura y OpraHnu3MoB.

27

lIpaxmuueckoe 3anamue Ne 19.

Pa3I[pa)KI/IMOCTI> n peryrimuda y OpraHnu3MoOB. FYMOpaJIBHaH peryjiguss  u
9HAOKPHWHHAA CUCTEMA ) KUBOTHBIX N YCJIOBCKA.

Camocmosmenvuas paboma

Iloocomosums 00K1a0 UNU NPe3eHMaYUI0 N0 MEeMAM.

1.Cmpoenue u ¢ynkyuu pacmumenbHblx Op2aHU3Mo8

2. Cmpoenue u (hyHKYUuU HCUBOMHBIX OPSAHUZMOB

3.B3aumoceasv uacmei MHO2OKIEMOUHO20 OP2AHUIMA

4. Ocobennocmu cmpoenusi 0OHOKIEeMOYHbIX U KOJOHUAILHBIX OP2AHUIMOS.

28

Tema 9. Pa3MHOKeHUe 1 pa3BUTHE OPTAHU3MOB.
DopMel Pa3MHOXKEHUS OpraHU3MOB. [IpenzapoapiieBoe pa3BUTHE.
WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).

29

lIpaxmuueckoe 3anamue Ne 20.

33




Pasmuoxenue u pazsutue pacrenuid. ['lamerodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pacreHuil. CTpoeHre OpraHoB pa3MHOKEHHS BBICIIUX PACTEHUN

30

lIpaxmuueckoe 3anamue Ne 21.
PocT u pa3ButHe *kuBOTHBIX. [locTaMOpHOHANBHEIN TIepuo/I. BrisgBieHne npu3HakoB
CXOJCTBA 3apOJBIIIEN IO3BOHOYHBIX KUBOTHBIX

31

Tema 10. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB.
3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Hctopusi cTaHOBJIEHUSI W Pa3BUTHS T'E€HETUKM KaK HayKd. 3aKOHbI MeHgens.
CueruieHHOEe HaciedoBaHue mpusHakoB. PabGotrelt T. Moprana. ['eneruka mosna.
['eHoTnn kak nenoctHas cucteMa. [InernoTponus — MHOXKECTBEHHOE JEUCTBUE TEHA.
MHOXeCTBEHHBIN anjienn3M. B3aumojaencTBue HealJIeJIbHBIX T'€HOB.

32

IIpakmuueckas paboma Ne 22.
OCHOBHbBIC TEHETHMYECKHE TMOHSATUS M CHUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, AJbTCPHATUBHBIC NPU3HAKH, TOMUHAHTHBIN M PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TePO3UTr0Ta, YUCTAsl JTUHUS, TUOPUIbI, TEHOTHUI, (DEHOTHUII.
OCHOBHBIE =~ METOJBl  T'C€HETUKH: rMOPUIONIOTUYECKUM,  LIUTOJOTHYECKHUMH,
MOJIEKYJISIPHO-TE€HETUYECKU

33

Illpaxmuueckoe 3anuamue No 23.
3akoHbl MeHzens, CUEMJIEHHOE ¢ TI0JIOM HacleJOBaHUE, HACcIEA0BaHUE TPYIIIT KPOBU
(pelieHue 3a1a4)

34

Tema 11. 3akoHOMepHOCTH N3MEeHYUBOCTHU. ['eHeTHKA Yesl0BeKa.
B3aumopeiictBue reHotuna u cpeapl mpu dopmupoBaHud peHoturma. Bumbl
n3MeHunBOCTH. KapuoTumn uenoBeka. MeTo bl U3y4eHUsI TCHETUKHU YETIOBEKa
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IIpaxmuuecxoe 3ansamue Ne 24.

35 Bunpl namenunBoctu. VccnenoBanrue3akoHOMEpHOCTEN MOAUPUKAIMOHHOM
n3MeHYMBOCTH. [locTpoeHne BapramoOHHOTo psifia U BApUAlMOHHON KPUBOU

36 IIpaxmuuecxoe 3ansamue Ne 25.
['enetnueckue 3a0o0seBanus yenoBeka. CocTaBleHUE U aHAINU3 POAOCIOBHOM.
CamocmoamenvHas paboma
Cocmasumys eeneanocuyeckoe 0pego ceMbU C YKA3aHuem munda Hacie0o8aHus
NPU3HAKO8
Tema 12. Cesnekuusi opranusMoB. bBUOTEeXHOJI0rMsI M CHHTeTHYEeCKAsi OMOJIOT M.
Metonbl cenekIMoHHONW paldoThl. VCKyCCTBEHHBIH MyTareHe3 Kak  METO]l
CeJEKIIMOHHOW  paboThl. [lomyueHune mnonumionoB. JlOCTHXKEHUSI CEJNEKIUU

37 pacteHuil M KUBOTHBIX. COXpaHEHHWE W H3YYEHHE TEHETUYECKUX PECYpCOB
KYJbTYPHBIX PACTEHUM W WX JUKUX POAUYEH Uil CO3JaHUS HOBBIX COPTOB U
TUOPUIOB  CEIBCKOXO3IMUCTBEHHBIX  KyIbTyp. OOBEKTHI, HCIOJb3yeMbI€ B
OMOTEXHOJOTUM, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPbl, MHUKPOOPTaHU3MBI, HX
xapakrepuctuka. KierouHasi u reHHasi MHKEHEPUSL.
Ilpaxmuueckoe 3anuamue N 26.

38 Cenexuuyst opraHu3MoB. LIeHTphl MPOUCXOXKICHUS M MHOTO00pa3vs KYyJbTYPHBIX
pacteHuil. 3aKOH TOMOJIOTMYECKMX PSAJIOB HACJIEACTBEHHOM W3MEHYHUBOCTH.
Coxpanenue kosutexkuuu H.M. BaBunosa B roast BOB.
Ilpakmuueckoe 3anuamue Ne 27.

39 buotexHonorust u cuHTeTUUecKkas ouosiorus. Mcnonb3oBaHEe MUKPOOPTAaHU3MOB B

MPOMBIILJIEHHOM MPOU3BOJICTBE.
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40

Tema 13. 3apoxkaeHue U pa3BUTHE 3BOJIOLIMOHHBIX MPECTABJICHUI BONOJIOTHH.
[IpeanocbUIKM BO3HMKHOBEHUS JapBUHU3Ma. JBOJIoOUMOHHAs Teopus Y. JlapBuHa.
Odopmiienne cuateTndeckon Teopun Boronuu (CTI).

41

IIpaxmuuecxoe 3ansamue Ne 28.

Bo3HuKHOBEHHE U pa3BUTHE SBOIIOIMOHHON OMOJIOTHH

buonornyeckas »BOIONUS; U3BMEHIEMOCTb BUJIOB (TpaHCHOPMU3M); IBOJTIOIIMOHHBIC
B3rsabl K. JIunnes, XK.-b. Jlamapka, 9.7K. Cent-Unep, K. KroBbe. JBrKyIline Cuibl
sBOJIFOLIMK BUI0B 10 Y. /lapBuny.

42

IIpaxmuuecxoe 3anamue Ne 29.

CoBpemenHas »sBomtononHass Ouwomnorusa. Bxmag B COT Y. MHapsuna, C.C.
YerBepukoBa, M.M. IImansraysena, x. Xonneitna, J[.K. benseBa. 3HaueHue
ABOJIIOIIMOHHOW TEOpUU B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

43

Tema 14. MUKpPO3BOJIIOIUA U €€ Pe3yJIbTATHI.

[Tonynsuust Kak dJeMEHTapHas €IUWHUIA SBOJIONHUU. JJIEMEHTapHbIC (PaKTOPbI
(mBwKyIIME Cuibl) 3BoJoNMK. EcTecTBeHHBIN O0TOOp — Hampapistomuid (hakTop
sBoMOIMHU. [Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yjbTaT MHUKPOIBOJIOIHH.
Bun, ero xputepun u cTpykrypa. Mexanusmbl (HOpMHUPOBAHHS OHOJIOTUYECKOTO
pazHooOpazusi.

44

IIpaxmuuecxoe 3anamue Ne 30.
[Tomymsitust Kak »JIeMEHTapHas €IWHUIIA SBOJIIOLMH. DJIeMEHTapHble (HaKTOPbI
(IBMDKYIIME CUIIBI) DBOJIOLIMH.

45

Ilpaxmuueckoe 3anamue No 31.
[IpucriocoOeHnss OpraHu3MOB W HX  OTHOCHUTEIbHAS  IIEJIeCOO0Pa3HOCTh
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Apomopdo3bl U uaroaganTanuu. Bu, ero Kputepun U CTpyKTypa.

46

Tema 15. Makpo3Boaonus u eé pe3yJibTaTbl

Maxpossonoyuss u ee pesyromamol. MeTOnbl HW3YYEHHUS MAKPOIBOJIIOLUU.
XPpOMOCOMHBIE MYTallMH U HBOJIFOLUS TeHOMOB. O0111e 3aKOHOMEPHOCTH (ITpaBuIia)
DBOJIFOLMU.

47

IIpaxmuuecxoe 3ansamue Ne 32.
['oMOJIOTMYHBIE M AHAJIOTUYHBIE OpraHbl. Pyn1uMeHThl. ATaBU3Mbl. XPOMOCOMHBIE
Ha0OpbI YEIOBEKA U IIUMIIaH3E

48

IIpaxmuuecxoe 3ansamue Ne 33.
['maBHBIE HampaBiIeHUs 3BOJIIOIMH. OOILIME 3aKOHOMEPHOCTH 3BOJIIOLIMH

49

Tema 16. IIpoucxo:kaeHue u pasBuTHE KU3HU HA 3emuie.

HayuHble rUIOTE3bl NPOUCXOXKACHUS KWU3HU Ha 3emsie. (OCHOBHBIE JTallbl
HEOpraHndeckou 3Bomtonuu. Mcropus 3emnu u meroasl €€ uzydenus. HauanbHbie
ATambl OpPTraHWYEcKoW dBoJonuu. I[IpoucxoxkiaeHue -HykapuoT (CHUMOUOTEHE3).
OBOJIIOIIMOHHOE TPOUCXOXKIAEHUE BHPYCOB. [IpOMCXOXKIIEHHE MHOTOKJIETOYHBIX
oprann3MoB. OCHOBHBIE 3Tambl 3BOJIIOLUM BBICIIUX pacTeHUil. OCHOBHBIEC 3Tarlbl
ABOJIIOLIMM KMBOTHOTO MHUpa. Pa3BuThe *WU3HM Ha 3emiie MO 3paM U IMepuojam
MaccoBble BBIMUPAHHS — SKOJIOTHYECKUE KPUZUCHI TTPOIIIOTO.

50

lIpaxmuueckoe 3anamue Ne 34.
Pa3BuTHe xu3HM Ha 3emiie MO ApaM W IepUojiaM: apXeul, MpoTepo3oi, Mmajieo30M,
Me3030i, KaiiHo30M. O0111ast XapaKTepUCTHKA KJIMMaTa U re0JIOTMYeCKUX MPOIECCOB.

o1

llpaxmuueckoe 3ansmue Ne 3)5.
N3yuenne OCOOEHHOCTEHW CTPOEHUSI PACTeHHMH pa3HbIX OTAeaoB. 3ydyeHue
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0COOEHHOCTEH CTPOCHUS IMTO3BOHOYHBIX JKUBOTHBIX.

52

Tema 17. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHE3.

Paznenst w 3amauum  aHtpomosiorud. Metoasl aHTponosioruu. (CTaHOBJIEHHUE
MPEACTAaBICHUN O MPOUCXOXKJICHUH yeioBeKka. CXOJCTBO UEIOBEKA C KUBOTHBIMH.
JBwxyne cuibl (pakTopbl) aHTpororeHe3a OCHOBHBIE CTaJUM aHTPOIIOreHe3a.
DBOIIONMS COBPEMEHHOTO YeJIOBEKA. UenmoBeueckue pachl.

53

lIpaxmuueckoe 3ansmue Ne 36.
OCHOBHBIE CTaJIUM AHTPOIOTCHE3a: ABCTPAIONUTEK, YEJIOBEK YMEJbIM, YET0BEK
MPSMOXOISIIINI, TEHUCOBCKUI YEJIOBEK, HEAHIEPTaJIbLIbl, KPOMAaHbOHIIBI.

54

lIpaxmuueckoe 3ansmue Ne 37.
OBoJIIOLIMSA ~ COBPEMEHHOr0  4enoBeka.  YemoBedeckne  pacel.  M3ydeHwue
DKOJIOTHYECKHUX aallTalliid YeJIoBEeKa

55

Tema 18. Dkosorus — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAJOPTraHU3MEHHBIX CHCTEM C OKpYyxkawuleil cpemoii. OpranusMbl M cpeaa
o0uTaAHMS.

3apoKJIeHUe W Pa3BUTHE SKOJOTHHM B TpyAaxX y4eHbIX. CBSI3b 9KOJIOTUU C IPYTUMHU
Haykamu. Metoabl skonoruu. [loneBble HAOMIOIEHNS. DKCIIEPUMEHTHI B IKOJIOTUH:
NpUpoOJIHbIe U JiabopaTopHble. MojenupoBaHue B JKOJIOTUU. MOHUTOPUHT
OKpY’)Karolel Cpepl: JIOKaJIbHBIN, pPETHUOHANBHBIA U TJI00aNbHBIA. 3HAYEHUE
HKOJIOTUUECKUX 3HAHUH JJIS YeJIOBeKa.

Okonornueckre (HakTopel W 3aKOHOMEPHOCTH UX JCHCTBUSA. AOHOTHYECKHE
dakTopel. Cpenpl oOutaHusi opraHu3MoB. buosormyeckue putmbl. JKU3HEHHbBIC
dbopmbl oprann3mMoB. brorndeckue GpakTopsl.

38




56

llpaxmuueckoe 3ansmue Ne 38.
N3yyenne MeETOMOB HKOJOTHYECKUX HCCIENOBAHUNA. DKOJIOTHYECKHE (HaKTOPhI U
3aKOHOMEPHOCTHU UX JICUCTBHS.

57

lIpaxmuueckoe 3ansmue Ne 39.

BrisiBnenne mpucnocoOneHW OpraHU3MOB K  BIHMSHHUIO CBeTa. DBrisBieHue
IPUCIIOCOOJICHUH  OpPraHU3MOB K  BIMSHHUIO TeMIlEpaTrypbl. AHATOMHYECKUE
OCOOEHHOCTH PACTEHHMI M3 pa3HbIX MECTOOUTAHUS.

58

Tema 19. IkoJs10rusi BUAOB U NOMYJISALIHI.

DKOJIOTHUECKHE  XapaKTEPUCTUKU  MOMYJISUUU. OKOJOTMYEcCKas CTPYKTypa
HOMyJIAIHMKA. JKojorudeckue crparerud BuaoB (- m K-ctparerun). Ilonsrtue o0
IKOJIOTUYECKON Hue Buaa. MecrooOutanue. Bua kak cuctema NOMyJSLMMA.
Apeansl BUIOB. BUIBI ¥ MX KU3HEHHBIE CTPATETUU. DKOJOTHYECKHUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH IMOBEJAEHUS M MUIpalWil >KMBOTHBIX. BHOJOrMYecKHMe WHBa3WUU
Yy>KEPOJIHBIX BUIOB.

59

lIpaxmuueckoe 3anamue Ne 40
Okonoruueckre crparerud BunoB (- u K-ctpaterun). [IpucnocoOnenust cemsH
PACTEHMI K pACCEIEHUIO

60

lIpaxmuueckoe 3ansmue Ne 41
DKOJIOTUYECKUE XapaKTepUCTUKH mnonyisuuu. [lomymnsuus kak Ouosormyeckas
cucreMa. Pemenue 3amau

61

Tema 20. Ikos10rus c0001ECTB. IKOJOTHIECCKHE CUCTEMBI.
Coo0iectBa oprann3mMoB. bruonieHos u ero ctpykrypa. CBs3u MeXIy OpraHu3MaMu
B OumoreHo3e. Dkocucrema kak oTkpbiTas cucrema (A.Jlx. Tenciu). OCHOBHBIE

39




MOKa3aTelld 3KOCHUCTEMBbl. brnomacca W HpOayKUHs. DKOJIOTHYECKUE MUPAMUIbI
yucen, Ouomaccsl W dSHepruu. [IpupoaHble 5KOCHCTEMBI. AHTPOIOTEHHBIC
DKOCUCTEMBI. ATpo3KocucTeMa. ATpOIEHO03. YPOOIKOCUCTEMBI. 3aKOHOMEPHOCTH
(bopMUpOBaHNS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOBB dKOCHCTEMAX.

62

llpaxmuueckoe 3ansmue No 42

Coo0mectBa opranu3sMoB. buoneHnos u ero ctpykrypa. CBa3u MeXIy OpraHu3MaMu
B OmorieHo3e. KpyroBopoT BemIecTB M MOTOK PHEPrHH B dKocucTeMe. OCHOBHBIC
[OKa3aTeNN S3KOCUCTEMBI. Pelienue 3a1au

63

Ilpakmuuecxoe 3ansmue Ne 43

HamnpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CYKIIECCHUHU.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. ATpoO3KocucTeMa. ArpoueHo3. Paznuuus Mexay
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMaMU. Y POOIKOCUCTEMBI.

64

Tema 21. buocdepa — rinodanbHast 3kocucTemMa. UesloBeK U OKPYKAKOIIAS CPeaa.

buochepa — oOmeruranerapHas o0ojodka 3eMiM, TI€ CYIIECTBYET HIIH
CYIIIECTBOBAJIA KU3Hb. 3aKOHOMEPHOCTHU CyIIeCTBOBaHUs Ouocdepsl. KpyroBopoTsl
BEIIIECTB M OMOTEOXMMHUYECKUE IUKJIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBJICHH B
ouocdepe. 3oHanbHOCTH Onocdepsl. [TonsaTHE O OHOME.

DKOJIOTUYECKUE KPU3UCHhl M WX NMpUuYuHbL. Bo3nelcTBue uenoBeka Ha Ouocdepy.
3arps3HeHHe BO3IYIITHOM cpebl. AHTPOIIOI€HHOE BO3AEHCTBUE HA PACTUTEIbHBINA U
KUBOTHBIN Mup. OCHOBHBIC MPUHIUIIBEI OXPaHbl MPUPObI. OCHOBHBIE TPUHITUTIBI
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA U TTPUPOIBI.

65

Ilpakmuuecxoe 3auamue Ne 44

40




buochepa — oOmemnaneTapuas o6ojouka 3emim, THA€ CYIIECTBYET WIIA
CylIeCTBOBAaJIA )kU3Hb. YueHue B. N. Bepraackoro

66

llpakmuuecxoe 3auamue Ne 45

3aKOHOMEPHOCTH cyllecTBOBaHUA Ouocdepbl. OcobeHHOCTH OHOcPepbl Kak
rio6anpHOM 3KocucTeMbl. J[nHaMudyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LIMKIIBI (YIIIepoaa, a30Ta). PUTMUYHOCTD SIBIICHUN B
ouocdepe.

67

lIpaxmuuecxoe 3anamue Ne 46.
3arps3HEHHE OKPYKAIOIIEN CPEbl.

CamocmosimenvHhas paboma

Iloocomosums 00Ka0 unU npe3eHmayuro N0 Memam.
1.9Kkon0euueckue Kpuzucsl

2.0konoeuueckue kamacmpogul. IlpedomepaujeHue ux 603HUKHOBEHUS.
3.0cHo8Hble UCMOYHUKU 3A2PA3HEHUS TUMOCGhepbl

4. OcHoB8HbIE UCTMOYHUKU 3A2PA3HEHUS AMMOChepbl

5. OcHosmbie ucmounuxu euopocgepoi

68

5

Ilpakmuueckoe 3anamue No 47.
CriocoObl 0XpaHbl OKPY>KAOIIEH CPEIb.

HUTOI'O 3A 2 CEMECTP

26

60

HUTOI'O 3A KYPC

42

94

41




5 YCJOBUSI PEAJIM3AIIMA YYEBHOM JUCIUIIJINHBI

5.1 TpeGoBanuss K MHHUMAJIBHOMY MAaTEPHAIbHO-TEXHHYECKOMY
odecneyeHmn 1o

Peanuzanust y4eOHOM JUCHUIUIMHBI TpeOyeT HaMuuus y4eOHOTo KaOWHeTa
KoMIIeKTHOCTh: TOCaJ0uHbIE MECTa MO KOJIMYECTBY 00ydaronuxcs; mkad/cremnax

1; aBToMaTHU3MpOBaHHOE paboyee MECTO: NEPCOHANBHBIN KoMIbioTep B 161 B
cocrae ATX 200 G4620 DDR4/500 Gb/a+tMOHHUTOP ACER V226HQL
quar.21.50.+MbIIUb+KJIAB - 1 mr.; gocka-skpaH 1 IIT.; WHTEpPAKTUBHBIN
npoektop NEC U321Hi MT - 1 mr.; ucrounnk 6ecniepedoitHoro nutanus Nippon —
lrT.; cereBoit puibTp Buro 1.8 merpa — 1 mir.

[Tporpammuoe oGecneuenue: 1. JluieH3noHHOE MporpaMMHOE OOecredeHue
«Antunnaruat. BY3» 2. JluneHnsnonHoe nporpammHoe oOecneuenue «Cucrema
Koncynprantllmoc» 3. JlunensuonHoe mnporpammHoe oOecnedueHue 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 UudopmanuoHHoe odecrieueHre 00ydeHust
Ilepeyenbs pexoMeHAyeMbIX Y4eOHbIX H3aaHuil, HHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHoBHasi iuTEepaTypa:

1. buonorusi. 10 macc: yriyOn€HHbIi ypoBeHb : y4yeOHuUK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybnoB [u nap.] ; nox penakmued B. B.
[Taceunuka. — 4-e uzn., crep. — Mockaa : [Ipocsemenue, 2022. — 336 ¢. — ISBN
978-5-09-087485-4. — TekcT : snexkTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/335000— Pexum mocryma: mjist
aBTOpHU3. ITOJIB30BATEIICH.

2. buonorus. 11 knacc: yrmyonéHHbiil ypoBeHb : yueOnuk / B. B. Ilaceunuk,
A. A. Kamenckuii, A. M. Pybuos [u ap.] ; mox penakuueii B. B. [1aceunuka. — 4-¢
u31., ctep. — Mocksa : [IpocBemenue, 2022. — 320 ¢. — ISBN 978-5-09-087486-
1. — Texcr : anekTpoHHbIM // JIaHb : 3nekTpoHHO-OnbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/335003—  Pexum  moctyma:  jyis  aBTOpH3.
ITOJIb30BATEIIEH.

JdonmosHuTeIbHAA JUTEpaTypa:

1 Haxaesa, B. . buonorus: reneruka. [Ipaktuuecknii kype : yaeOHoe
nocobwue s cpeaHero npodeccronansHoro oopazopanus / B. 1. Haxaepa. — 2-¢
u3n., nepepadb. u gon. — Mocksa : UsmarensctBo HOpaiit, 2022. — 276 ¢. —
(ITpodeccuonansuoe obpaszopanue). — ISBN 978-5-534-07034-7. — Tekcer
amekTpoHHbI //  OOpa3zoBatenbHas tuargopma IFOpaiit [caiit]. — URL:



https://urait.ru/bcode/493858 DnekTpoHHBIN pecypc

2 buonorus: yaeOHUK U MPaKTUKYM JJI CPEeIHEro mpodhecCHOHaIBLHOTO
obpazoBanus / B. H. Speirun [u np.] ; mox penakmueit B. H. Spwiruna. 2-€ U3I.
— MockBa : UsnparensctBo HOpaiit, 2022. — 378 c. — (IIpodeccuonanbHoe
obpazoanue). — ISBN 978-5-534-09603-3. — TekcT : 3JIEKTpOHHBIA //
Oo6pazoBaTenbHas matgopma IOpaiit [caliT]. — URL:
https://urait.ru/bcode/489661 DnekTpOoHHBII pecypc

3 Oo6yxos, JI. K. buonorus: kieTku U TKaHU : ydyeOHOe mocoOue s
cpennero npodeccuonansuoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkona.
— 3-e u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansaoe obOpazoanue). — ISBN 978-5-534-07499-4. — Tekct :
anekTpoHHbli  //  OOpasoBarenbHas tiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034 DnekTpoHHBIN pecypc

4 Jlanuukast, T. B. buonorus. Tectsl : yuebHOE mocoOue sl CPETHETO
npodeccuoHanbHoro oopazopanus / T. B. Jlanuikas. — Mocksa : U3aaTenscTBO
FOpaiit, 2022. — 40 c. — (IIpodeccrnonanproe obpazoBanne). — ISBN 978-5-534-
14157-3. — Texcr : anekTpoHHbIi // ObpazoBarenbHas miardgopma FOpaitt [caitr].
— URL: https://urait.ru/bcode/496683 DnekTpoHHBIN pecypc

5 buosnorus mous: yueOHOe mocoOure i CpeTHero MpodecCHOHAIBHOTO
oopazoBanus / 10. B. Kopsrun, H. B. Kopsiruna, A. H. Apedses, E. I'. Kynukoga.
— Mocka : M3pgatensctBo IOpaiit, 2022. — 415 c¢. — (IIpodeccuonanpHoe
ooOpazoBanue). — ISBN 978-5-534-14407-9. — Tekct : DBIEKTPOHHBIA //
OO6pazoBaTenbHas wiatgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/496914 BnekTpoHHBIN pecypc

6 KOnakoBa, O. M. buosnorus: Belaatonyecs yyeHble: yueOHoe nmocooue
I cpeaHero npodeccuonanbHoro oopazosanus / O. U. FOmakoBa. — 2-e uzm. —
MockBa : WMzpmarensctBo IOpaiit, 2022. — 264 c. — (IIpodeccuonanbHoe
obopazoBanne). — ISBN 978-5-534-11033-3. — Tekct : DICKTPOHHBIA //
OO6pazoBartenbHas maTdopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/494746 DnekTpoHHBIN pecypc

1.

HNuTepHeT-pecypcesl

1. Bcs 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThbH, HOBOCTH, OMOIMOTEKA
- www.shio.info

2. Enunoe okHO mocTyna k oOpa3oBaTelbHbIM pecypcam MHTepHeTa 1o
Ouonoruu - Www.window.edu.ru

3. TecT nns aOUTYpUEHTOB 1O BCEMY IIKOJILHOMY KypCy OWOIOTHH -
www.5ballov.ru/test

4, TeneKkoOMMYHUKAIIMOHHBIC BUKTOPUHBI TI0 OMOJIOTMM — JKOJIOTUH Ha
cepBepe Boponexckoro yHuBepcuteTa - WWw.vspu.ac.ru/deold/bio/bio.htm

S. buonorus B OtkpbiToM Komutemke. CalT COOEPKUT DIEKTPOHHBIN
yueOHHUK 110 6uojioruu, On-line Tectsl - WWW.biology.ru
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https://urait.ru/bcode/493858
https://urait.ru/bcode/489661
https://urait.ru/bcode/494034
https://urait.ru/bcode/496914
https://urait.ru/bcode/494746

6. DNEeKTPOHHBI Yy4eOHUK, OOJBIION CHHCOK HMHTEPHET-PECYPCOB —
www.informika.ru

7. buonoruueckas kaptuHa Mupa. Paznen KoMIblOTepHOro ydeOHHKA,
pa3zpaboTaHHOr0O B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPBITOM YHHMBEPCUTETE -
www.nrc.edu.ru

8. Penxue u ncuezaroniue xKuBOoTHbIE POCCHU — MPOEKT DKOJIOTUUECKOTO
nenatpa MI'Y um. M.B.JlomoHOocoBa - Www.nature.ok.ru
9. Jns Tex, KTO y4uTcd caM M YUYWUT JIPYTMX; OYHO U JUCTAHIIMOHHO,

OMOJIOTHH, XUMHH, IPYTHM MIPEIMETAM -

10. Buomorus B Bompocax u oTBeTax - WWw.schoolcity.by

11. bwuomorus mis mKkoabHUKOB. KpaTkas, KOMIIaKTHas, HO JOCTATOYHO
noapoOHas uHpOpManusa 1o pasgenam: «OOmas Ouonorusy, «boTaHHKay,
«3oonorusy, «Yemosex» - www.bril2002.narod.ru

" ®I'OC COO - ¢enepanbHblii TocyJapcTBEHHBbIH 00pa3oBaTebHBIA CTAHAAPT CPEJHEr0 OOLIEro
00pa3oBaHU
" ®IOC CIIO - (enepanbHBIi TOCYZAPCTBEHHBIH  OOpa30OBaTeIbHBI  CTAHAAPT  CPEIHETO

po¢eCCHOHATBHOTO 00pa30BaHNUS 110 CIICIIUATFHOCTH (TIpodecchin)
""" ®OIT COO — denepanpHas 0Opa3oBaTeNbHas IPOrpaMMa CpeJHEro 00IIero 00pa3oBaHUs
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