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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o0mieoOpa3oBaTeIbHON  YUEOHOM  JUCHUIUIMHBI
«Buonorus» paspadoTana Ha ocHoBe Tpedosanuii ®I'OC COO', ®I'OC CIIO! no
cooTBeTCcTBYIOIIEH crienuanbHocTr 36.02.01 Betepunapus u @OIT COOM ¢ yuetom
paboueil mporpaMMbl BOCIUTAHUS JJI pealiu3aluu 00pa30oBaTeIbHOM MPOTrpaMMBbI
no cneuranbHocTy 36.02.01 Betepunapusi.

Lenp m3yuenus ydeOHoro npeamera «buonorus» Ha yriayOi€HHOM ypoBHE
OBIIAJICHHNE  OOyYaloIIMMHUCA 3HAHUSIMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHu3allid >KMBBIX CHCTEM pPA3HOIO paHra MW MNpUOOpPETEHUE yMEHUH
UCIIONb30BaTh 3TH 3HAHUAB (POPMHUPOBAHUHM MHTEpEca K OMpeaeaEHHON 00acTu
npo(hecCHOHANBHOM JESATENbHOCTH, CBSI3aHHOW € OWOJOrHel, Wiau K BBIOOpPY
y4eOHOTr0 3aBeJICHUS JIJIs1 MPOAOJIKEHUSI OMOJIOTMYECKOT0 00pa30BaHMUS.

3ajgayamMu u3ydeHHsl yuyeOHoro mnpenmera «buosorus» Ha yriayOn€éHHOM
YpOBHE «BHOTOTUS SBIASIOTCS:

OCBOEHHE O0YYAIOIUMUCSA CHUCTEMbl OMOJIOTMUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEHIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApPTHUHY MUPa;0
CTPOEHUH, MHOT000pa3suu U OCOOCHHOCTAX OHOJIOTMYECKUX CHUCTEM (KIIEeTKa,
OpraHu3M, MOIYJIAIUs, BUA, OMOreo1eH03, orocdepa); 0 BHIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHME OOYy4YaloIMXCd C METOJaMU TO3HAHUS >KUBOM IMPUPOJIBI:
UCCJIEIOBATENLCKUMU  METOAaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOUM OMOJI0TUH, SMOPUOJIOTUHN U OMOJIOTUM PA3BUTHUSA, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKONM OHWOJIOTHM, IIaJICOHTOJIOTHH, JKOJOTHH);
METOJAMH CaMOCTOSITEIBHOTO TPOBENECHHUS] OMOJIOTMYECKUX MCCIEIOBaHUNA B
naboparopun W B mpupojae (HaOMIOJeHHWE, U3MEpPEHUEe, OIKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEJIBHO HAaXOAWTh,
aHAJIM3UPOBATh U HCMOJB30BaTh OMOJOTHYECKYI0 HWH(OpPMAIMIO; TMOJIb30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEN W CHMBOJIUKOW, YCTAHABJIMBATh CBS3b MEXKIY
pa3BUTHEM  OWOJIOTMM W  COLUAIBbHO-DPKOHOMHYECKUMHU M IKOJOTHYECKUMU
npoOjeMaMu YeJOBEUECTBA; OIICHUBATh MOCJEICTBUS CBOCH ACSATEIBHOCTU IO
OTHOIIICHUIO K OKPYXalolleil MPUPOJHOU cpelie, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBbIO OKPY>KAOIIUX JIFOEi; 000CHOBBIBATH U COOJIIOIATh MEPHI NPO(UTAKTUKI
MH(DEKIMOHHBIX 3a00JIeBaHU, MpaBUjia MOBEACHHUS B MPUPOJE M OOECHeYeHUs
0e30MacHOCTH COOCTBEHHOW JKU3HEACSTENIBHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX
NPUPOAHOTO U TEXHOINEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyUHbIE
OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE Y 00YYaAIOMIUXCS MHTEIJIEKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEMN
C TMpolecCe 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTHH, pelIaeMble €10 MpodJieMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO MCCIICIOBAHNS, MPOBEIECHNE IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHHM,
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perieHuss OMOJIOTMYECKUX 3a7ad MOJCIMPOBAHUS OWOJOTHYECKUX OOBEKTOB U
MPOIIECCOB; BOCTIUTAHNE Yy OOYYarOMIMXCS IIEHHOCTHOTO OTHOIICHUS K JKUBOH
NpUpoAe B IIEJIOMH K OTHCTBHBIM €€ OOBeKTaM W SBICHUAM; (opMUpOBaHHE
HKOJIOTUYECKOM, TE€HETUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIACHUS B
PUPOJE; MHTETPAllMU €CTECTBEHHO- HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4YaloImUMHUCS  KOMIETEHTHOCTH B PAIlMOHAILHOM
MPUPOAOTIOIL30BaHUHU (COOIIO/IEHNE TIPABUIT TOBEJICHUS B IPUPOJIE, OXPAHbI BUJIOB,
HKOCUCTEM, OHocdepbl), COXpaHEHUH COOCTBEHHOTO 30POBbSI M 3JI0POBbS
OKpYXXaromux Jirofed  (coOmrogeHuss Mep NpoduIakTUKKA — 3a00JieBaHUM,
oOecrieyeHne O€30MaCHOCTU >KU3HEACITENIbBHOCTH B YPE3BbIYANHBIX CHUTYaIUAX
OPUPOAHOTO W  TEXHOTCHHOTO  XapaKTepa) HAa OCHOBE  HMCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM 1 YMEHUIB MOBCETHEBHOM KU3HU;

CO3/aHHME  YCJIOBMM  JUIi  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMHUCA
VHIMBUTyaJIbHOU oOpa3zoBaTeIbHON TPACKTOPUHU, CrocoOCTBYOIIEH
HocleAyIomemMy MpodeccnoHATbHOMY CaMOOIIPEAETICHIIO, B COOTBETCTBHH C
WHIUBUTyJIbHBIMUA HHTEPECaAaMH M MIOTPEOHOCTSIMH PETHOHA.

Hucrtuminaa «buosiorus» BXOIUT B 00111€00pa30BaTeIbHBIN IIUKI U SBISCTCS
00s13aTeNIbHBIM  00IIe00pa30BaTENbHBIM  YUEOHBIM TPEIMETOM, H3y4YaeTcs Ha
yrayOJeHHOM YPOBHE JJii €CTECTBEHHOHAYYHOTO NpO(HIIs MO CIenHalbHOCTH
36.02.01 Berepunapusi.

2 IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ANCHUIIJIMHbI

OcBoeHue  cojaepkaHusl  AUCHUIUIMHBL  «buomorus»  oOecrneunBaeT
JTOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX PE3YIbTATOB:

JIUYHOCMHBIX

1) B cdepe rpakaaHCKOTro BOCIIUTAHHS: CPOPMUPOBAHHOCTh TPAKIAHCKON
NO3ULMUA 00YyYaromEerocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
OOIIECTBA; OCO3HAHME CBOMX KOHCTHUTYLUMOHHBIX TIpaB M  OO0S3aHHOCTEH,
YBOKEHHME 3aKOHA U IIPABOIIOPSAJKA; TOTOBHOCTH K COBMECTHOM TBOPYECKOU
NESATENIbHOCTH TpPH  CO3JaHUM Y4YEOHBIX MPOEKTOB, pEHICHUH Y4eOHBIX U
NO3HABaTEJIbHBIX  3a7a4,  BBIOJHEHUH  OMOJOTMYECKHMX  IKCIEPUMEHTOB;
CIIOCOOHOCTh OMpPEIETATh COOCTBEHHYIO IMO3HUIIMIO IO OTHOIICHHWIO K SBJICHHUSIM
COBPEMEHHOW U3HU U OOBSACHATH €€; YMEHHE YUHUTHIBaTh B CBOUX JEUCTBUAX
HEOOXOJMMOCTh  KOHCTPYKTHBHOI'O  B3aUMOJEHCTBUS JIOJEW € pasHbIMU
yOeXKIECHUAMH, KYJbTYPHbIMH I[IEHHOCTSMH M  COLMAJIBHBIM  IOJIOKEHUEM;
TOTOBHOCTh K COTPYAHHYECTBY B IMPOILIECCE COBMECTHOTO BBIIOJTHEHUS YYEOHBIX,
MIO3HABATENIbHBIX M HCCIIEIOBATEIIbCKUX 3a]1a4, YBAXKUTEIBHOTO OTHOIIEHUS K
MHEHHUIO OIIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOMPOCOB OHUOJIOTHYECKOTO
COZAEPKaHUs; TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

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



Ponuny, cBOUl SI3bIK M KyJbTYpY, HPOILIOE U HACTOSAIIEE MHOTOHAIMOHAIBLHOTO
Hapoja Poccuu; IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM
NPUPOJIbI, JOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX,
TPY/€;CIIOCOOHOCTh OLIEHWBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OHOJIOTMM, TIOHMMaHUS 3HAYCHUS OWOJIOTMM B TMO3HAHWU 3aKOHOB
IPUPOBI, B )KHU3HUYEIOBEKA U COBPEMEHHOTO OOIIECTBA; UACHHAs YOS KIEHHOCTD,
TOTOBHOCTh K CIIY>KE€HHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) B cdepe n1yxOBHO-HPAaBCTBEHHOTO BOCIHMTAHUS: OCO3HAHHUE JTyXOBHBIX
HEHHOCTEH POCCUUCKOro Hapoja; chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOTO TMOBEJICHUS; CIOCOOHOCTh OLEHHUBATh 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 CEMbH Ha OCHOBE
OCO3HAHHOTO TNPUHATHS [IEHHOCTEM CEMEWHOW JKU3HU 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 OTHOIICHHWM;, TOHMMaHHE MOIIMOHAIBLHOTO BO3JIEUCTBUS KUBOU
NpUPOIbl 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; TOHUMAaHUE IIEHHOCTH MPAaBWI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TMOBEJICHHUS B CUTYyaIlUAX, YIPOXKAIOIINX 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 MHHUIIMUPOBAT,
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
caMm000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) B cbepe 3KOIOrHYecKOro BOCIUTAHUS: KOJOTHUECKHU IEIecO00pa3HOe
OTHOIIIGHWE K TPHUPOJe KaK MCTOYHUKY JKH3HH Ha 3eMjie, OCHOBE e&
CYILIECTBOBAHMS; TOBBIIICHUE YPOBHS IKOJOTUUYECKOW KYJIbTYpHI: MPUOOpETCHUE
OMbITa TUTAHUPOBAHUS TOCTYNKOB M OIIEHKH WX BO3MOXHBIX IMOCIEICTBUI s
OKpY>Karolielcpe/ibl; 0CO3HaAHUE TJI00ATBHOTO XapaKTepa AKOJOTHUECKUX MPOoOIeM
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, MNPUHOCALINX BpPEI
OKpY’Kalollled MNPHUPOJHON cpeie, YyMEHHE IPOTHO3UPOBATh HEOJIArONMPUITHBIE
HKOJIOTUYECKUE TOCIEICTBUANPEANPUHUMAEMBIX NEHCTBUI U MpEAOTBpaIlaTh HX;
HaJIMYUE Pa3BUTOTO SKOJIOTMYECKOIO MBILIUIEHHUS, 3KOJIOTHYECKON KYJIBbTYpBI, OIbITa
JESATEIIBHOCTH HKOJIOTMYECKOM HApaBIECHHOCTH, YMEHUSI PYKOBO/ICTBOBATHCS UMU
B II03HABATEJIbHOM, KOMMYHHKAaTUBHOW W COLMAIBbHON NPAKTUKE, TOTOBHOCTU K
YUYaCTHUIOB [TPAKTUUECKON AESITEIbHOCTU HKOJIOTUYECKOM 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 S3BIKOBON
U YHUTATEIhCKOM KYyJIbTYypbl KaK CpEICTBA B3AaMMOACHCTBHUS MEXIy JIOIbMHU U
MO3HAHWS MHUPA; MOHUMAaHKE cTienu()UKN OUOIOTHH KaK HAyKH, OCO3HAHUS €€ POJH
B (OPMHUPOBAHUU PALIMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO
IPEJICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €AMHCTBE IMPUPOABI, YEJIOBEKa U
o0miecTBa, B TO3HAHUM MPHUPOAHBIX 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 MOJYyUYEHUU OMOJOTHUYECKUX 3HAHUN B
[EJSIX TIOBBIIICHHUS OO0IIeH KyIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW I'PaMOTHOCTH O0y4Yaromuxcs, GopMHUpPyEeMOii
npu  U3ydeHWHW OWOJIOTWH; TIOHMMAaHHWE CYIIHOCTH METOJOB  TO3HAHWA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCHOJb30BaTh MMOIy4aeMble
3HaHUs AJIs aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYKAIOLIEr0 MUpa U MPOUCXOSAIINX
B HEM U3MEHEHMI, yMEHUE J1eJIaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAayYHBIX
(akTOB M HMEIOIIUXCS JAHHBIX C LEJIbI0 IMOJYYEHHUs] JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CAMOCTOATEIBHO UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl pEIICHUS
npobsieM B pealbHbIX KU3HEHHBIX CHUTYalMsIX; OCO3HAHUE IIEHHOCTH HAay4YHOH
JeSITETbHOCTH, TOTOBHOCTh OCYIIECTBISATh MNPOEKTHYIO 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.
MeranpeamerHble pe3yiabTaThl OCBOEHUs ydeOHOro mnpenmera «buonorus»
BKJIIOYAIOT: 3HayuMble i1  (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIHUXCS



MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIE TMOHSATHSA, OTPAKAIONIUE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa H COenuduKy METOAOB TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SIBICHHUE, MPOIECC,
CUCTeMa, Hay4yHBIA (DaKT, IPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKe, HAOI0ICHNE, U3MEPEHHUE, SKCTICPUMEHT U JPYTHE); YHUBEPCATbHBIE
yueOHbIe JeicTBHsl (MTO3HABATENBbHBIE, KOMMYHHUKATHUBHBIC, PETYJSTUBHEIC),
obecnieunBaromue GopMupoBaHne (yHKIIMOHAIBHON TPaMOTHOCTH U COIMATBHON
KOMIETCHIIMA OOYYaIOIIUXCS;  CIOCOOHOCTh  OOYYArOMIMXCS  UCIOJb30BaTh
OCBOEHHBIC MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIHHBIC
yueOHbIC JCHCTBUSIB TIO3HABATEIILHOW U COIIMATBLHON MTPAKTHKE.

1) ©0a3oBbIe JIOTWYECKHE JICUCTBUS: CaMOCTOSTEIBHO (OPMYJIHPOBATH U
aKTyaJIM3uPOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE; MCITOIH30BATh TIPH
OCBOCHHH 3HAHUH MPUEMBI JIOTHYECKOTO MBITIUICHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS,
Kiaccupukanuu, 00O0OIIEHUs), PaCKpbIBaTh CMBICT OHOJOTHYECKUX TMOHSATUN
(BBIIETATh WX XapaKTepHbIE TPU3HAKH, YCTAHABIMBATh CBS3H C JAPYTHMH
MOHATHUSMH ); OTIPEACIIATH IS JACSITSIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YNbTAThl JACATEIHHOCTU C MOCTABJICHHBIMU LIETISIMU;
UCIIOJIb30BATh OMOJIOTUYECKUE TIOHATUS JIJIs1 OOBSICHEHUSI (PAaKTOB U SIBIICHUN KUBOMH
IPUPOBI;, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJIICHUSIX, (OPMYIUPOBATh BBIBOJBI M 3aKIIOYCHHs; TPUMEHSITH CXEMHO-
MOJICJIbHBIE CPEICTBA JIJIsl MIPEACTABICHHS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUH B
U3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMM pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX MH(GOPMAIMOHHBIX MCTOYHHMKAX; pa3padaThiBaTh IJIAH
pemeHuss MpoOJieMbl ¢  Y4ETOM aHajdu3a HWMCIONIMXCS MaTepUANbHBIX U
HEMaTepPHAIBHBIX PECYPCOB; BHOCHTH KOPPEKTHUBBI B IEATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIEHUBATh PUCKU TMOCIICICTBHIA EATCILHOCTH,
KOOPJIMHUPOBATh W BBHITIOJNIHATH PadOTy B YCJIOBHUSAX PEaTbHOTO, BUPTYaTbHOTO
U KOMOWHHMPOBAHHOTO B3aMMOJICHCTBHS; Pa3BUBATh KPEATMBHOE MBIILICHUE MPHU
pEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30Bble HCCIIEAOBATEILCKUE ICHCTBHUS: BIIAACTh HABBIKAMU Y4YCOHO-
MCCJIEIOBATENLCKON U MTPOCKTHOM JIEATETbHOCTH, HABBIKAMU Pa3pelIeHusl MpooIieM,
CIIOCOOHOCTBHIO U TOTOBHOCTBIO K CaMOCTOATEILHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a71a4, TPUMEHEHHUIO PAa3JIMYHbIX METO/IOB MO3HAHUS, UCIIOJIb30BATh
paznuYHbBICE BHIBI  JICSITEIIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNA, TIPEOOPa30BAHUIO M MTPUMEHEHUIO B YUCOHBIX CHUTYAIUSAX, B TOM
YHUCJIe TIPHU CO3JaHWH YYEOHBIX U COIMATIBHBIX MPOEKTOB; (GOPMUPOBATH HAYIHBIN
TUTT MBIIIJICHUS, BIIAJICTh HAYYHOW TEPMHUHOJIOTHECH, KIIFOUEBBIMUA TIOHATHSIMH U
METO/JIaMH; CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/Jaud B 00pa3oBaTEIIbHOMN
NEATeILHOCTHH JKU3HEHHBIX CUTYAIUAX; BBISBIISATH IPUYUHHO-CIICICTBCHHBIC CBSI3U
W aKTYaJU3UPOBATh 33/1a9y, BEIIBUTATh THITOTE3Y €€ peNICHUs, HAXOIUTh apTYMEHTHI
JUISL  JTOKa3aTeNbCTBA CBOWX YTBEPXKICHWM, 3a/laBaTh IapaMeTpbl U KPHUTCPUHU
pEIICHUS; aHAIM3UPOBAaTh MOJTYYEHHBIE B XOJIE€ pEIICHUS 3aJadd pPe3yJIbTaThl,



KPUTUYECKHA OLEHUBATH MX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX; 1aBaTh OIICHKY HOBBIM CHUTYyallMsIM, OIICHHBATh NMPUOOPETEHHBIN OIBIT;
OCYILIECTBIISATH II€JICHANIPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIOCOOOB IEHCTBUS
B IPO()ECCUOHATIBHYIO CPEY; YMETh MEPEHOCUTDH 3HAHUS B

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

3) pabota ¢ mH(bOpMALUECH: OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uHpopMaluu (TEKCTe y4dyeOHOro mnocoOus, Hay4yHO-NOMYJSPHON JUTEpaType,
OMOJIOTMYECKUX CIIOBApPSAX W CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B
Wutepuere), aHanM3UpoOBaTh HHPOPMAIMIO PA3IWYHBIX BHAOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHHBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;(POPMYIUPOBATH 3AMIPOCHl U MIPUMEHSTh PA3JIMYHbBIE METO]IbI
npu TIOMCKE U O0TOOpe Ouojoruueckoil wuHpopmanuu, HEOOXOAUMON s
BBINIOJIHEHUS YYEOHBIX 3a7a4; IPUOOPETATH OMbBIT UCIIOJIb30BAHUS MH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMM, COBEpPUIEHCTBOBAaTh KYJIbTYpPY aKTHUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BBIOMPATH
ONTUMAJbHYIO (OpMYy MPEACTaBICHUS OUOJIOTHUYECKON HH(pOpMaluu (CXEMBI,
rpaduku, AuarpamMmbl, TaOJIHIIbI, PUCYHKH U JPYTO€); UCIIO0Ib30BaTh HAYUHBIH SI3bIK
B Ka4yeCTBE CPEJCTBA MpHU paboTe ¢ OMONOrMUecKor MHpOpMalMen: MPUMEHSTh
XUMHUYECKUE, (U3MUECKHEe M MaTeMaTUYeCKUE 3HAKU U CHUMBOJBL, (HOpMYIbI,
ab0OpeBHaTypy, HOMEHKJIATypy, MHCIIONb30BaTh M MPeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HAIVISIAHOCTH; BIAJETh HABBIKAMHM pACIIO3HABaHUS U
3aIUThl THPOPMALIMH, UHPOPMALIMOHHON 0€30MMaCHOCTH JTMYHOCTH.

OBnajzieHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUIMMU:

1) oOmeHue: oCyIeCTBIATh KOMMYHUKAIIMM BO BCeX cdepax IKU3HH,
aKTUBHO YYacTBOBAThB JUAJIOre WM JTUCKYCCUU IO CYIIECTBY 00CYXK/1aeMON TEMBI
(yMeHHe 3a7aBaTh BOINPOCHI, BHICKA3bIBATh CYXIEHUS OTHOCUTEIHLHO BBITTOJIHEHHUS
[IpeIaraéMou 3a/1ay, 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€PErOBOPSHI;
BJA/eTh Pa3IMYHBIMU croco0aMu OOIIEHHSs U B3aUMOJEUCTBUS, MOHUMATh
HaMEpeHus1 JpYrux JIFOAEHW, MpOSBIATh  YBAKHUTEIBHOE  OTHOLIEHHE K
co0eceTHUKY U B KOppeKTHOM ¢opme GOpMyIUpOBaTh CBOM BO3PAKEHUS;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHas JACATEIbHOCTh: MOHUMATh M UCIOJB30BATh MPEUMYIIIECTBA
KOMaHJIHOM ¥ MHJIMBUIyaJIbHOW pabOThl MPU PELICHUU OMOJIOTMYECKOU MPOOIIeMBl,
00OCHOBBIBaTh HEOOXOAMMOCTh NMPUMEHEHUsI TPYNMOBBIX (HOPM B3aUMOJECUCTBUS
Opy peleHur y4deOHOM 3aJadyu; BbIOMpPAaTh TEMATHUKY M METOJbl COBMECTHBIX
JNEUCTBUN C Yy4€TOM OOIMUX WHTEPECOB U BO3MOXKHOCTEH KaXJIOro UJICHA




KOJUIEKTHBA; INPUHUMATh LEJIM COBMECTHOU JEITENbHOCTH, OPTraHU30BBIBATH M
KOOPJAWHUPOBATh JEUCTBUS MO €€ TOCTHKEHUIO: COCTAaBJISITh IUJIAH JCHUCTBUI,
pacnpenensiaTh pojid C Y4ETOM MHEHHA YYaCTHUKOB, OOCYXJATh pPE3YJIbTAThI
COBMECTHOM paboThl; OLIEHWBATh KA4€CTBO CBOErO BKJIAJIa M Ka)XJOr0 y4aCTHHKA
KOMaH/Ibl B OOLIMHpE3ynbTaT MO pa3pabOTaHHBIM KPUTEPHUSM; MpeajiaraTh HOBbBIE
MIPOEKTHI, OLEHUBATh UJIEH C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTHU, MPAKTUYECKON
3HAYMMOCTH; OCYIIECTBIISATh O3UTHBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATHBHBIM.

OBJ1aJIcHNE YHUBEPCAIbHBIMU PETYISTUBHBIMU JICCTBUSIMMU:

1) camoopraHuzamus: HUCHOJB30BATH  OWOJNIOTMYECKHE 3HAHHS IS
BBISIBJICHUSI MPOOJEM M UX pEHICHUS B JKU3HEHHBIX U YYEOHBIX CHUTYaIUsX;
BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJIeBbIe M CMBICIOBBIE YCTAaHOBKHU
B CBOUX JEHUCTBHUAX M TMOCTYNKaX IO OTHOLIEHUIO K KUBOW IMPHUPOJIE, CBOEMY
3MI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX;  CAMOCTOSITENBHO  OCYLIECTBISTH
MO3HABATEJIbHYIO JESATEIbHOCTb, BBIABIATH MIPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATH
COOCTBEHHbIE 3a/1a4d B 00pa30BaATEIbHON JIEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJeMbl ¢ y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M MPEANOUYTEHUH; JaBaTh OLIEHKY HOBBIM
CUTyallusIM; pACIIUPATh paMKH Y4YEeOHOro IpeaIMeTa Ha OCHOBE JIMYHBIX
OpeINoYTEeHU;ielaTh  OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATh
(OpPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOH 3PYIUIMH B PAa3HBIX00JIACTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA U KyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUSIM, BHOCUTh KOPPEKTUBBI
B JI€ATEJIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM; BIAJETh HaBbIKAMU
MO3HABaTENbHOM peieKkCUM KaKk OCO3HAaHHMS COBEpIIAEMbIX JEHCTBUU U
MBICJIUTENILHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCHOJIb30BATh MPUEMBI
pedaexkcun A OLIEHKU CUTyallld, BHIOOpAa BEPHOTO pEUICHUS; YMETh OIIEHUBAThH
PUCKH Y CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 X CHHYKEHHIO; IPUHUMATh MOTHBBI
Y apTyMEHTBI JPYTUX [IPU aHAJIU3€E PE3YJIbTAaTOB JIESITEIIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATH CeOsl, MOHMMast CBOU HEIOCTATKH U
JOCTOMHCTBA; IPUHUMAaTh MOTUBBI U aPTYMEHTBI APYIUX IPU AHAJIN3€E PE3yJIbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MPAaBO U IMPaBO JIPYI'MX HA OLIMOKH; pa3BUBATh
CHOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJloBeKa.

npeoMemHuIX:

[IpeameTHbIe pE3yNbTaThl OCBOEHUSA COAEpPKAaHUA y4eOHOTO TMpeaMera
«buonorusi» Ha yriayOn€HHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOOecredyeHue
npo@uibHOro OOy4YeHHMs CTapIIeKJIacCCHUKOB Ouonoruu. OHHU  BKIIIOYAIOT:
cnenuuyeckure 151 OMOIOTMMHAYYHbIE 3HAHMS, YMEHUS U CIIOCOOBI JEHCTBUIA 1O
OCBOCHMIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BHUBI ACSITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX >KM3HEHHBIX cHTyauusx. lIpenMerHble pe3ynbTaThl MPEACTABICHBI IO
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rojiamMm U3y4eHus
[IpenMeTHble pe3yJbTaThl  JOJKHBI OTPAXKATH!

c(hOPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM ECTECTBEHHO-HAYyYHON KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  MPUPOJBI W  pEUICHUH MpodiieM  PaIMOHAIBHOTO
MPUPOAOTIOIB30BaHUS, O BKIIaJI€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OHOJIOTHH,

c(hOPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMH
KapTUHBI MUpPA, B TO3HAHUU 3aKOHOB IPUPO/Ibl U PEIIEHUH IKOJIOTHIYECKUX MPOOIIEM
YeJIOBEYECTBa, a  TakkKe B PEUICHUM  BOMPOCOB  PAlMOHAJIBLHOIO
MPUPOJIONIOIB30BAHUS, U B POPMUPOBAHUUIICHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIEeCTBY, YENOBEKY, O BKIAJEC POCCHUCKUXH 3apyOeKHBIX YIEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OHOJIOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaralonife OUOJOTUYECKUE TEPMUHBI M TOHATHUS (OKU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIU3M, TOMEOCTa3, CaMOPETYJSAIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U pPa3BUTHUE), OMOJOTUYECKUE TEOPUHU
(xnetounast TeopusaT. llIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopust
HacienctBeHHoctu T. Moprana), yuenuss (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB MEPBOT0O MOKOJIEHUSI, PACIICIUICHHS, YHCTOTHl TaMET, HE3aBHUCHUMOTO
HacnenoBanuss ['. MeHnens, TOMOJIOTMYECKHX PSAJOB B  HACJIEICTBEHHOMU
n3menunBoctu H.M. BaBuioBa), mpuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO IIO3HAHMS, MCHOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHWE, W3MEPECHUE,
HaOJII0/ICHNE,DKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOTHU
DYKApUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, paCTeHU, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTeHWI, JKUBOTHBIX, YEJIOBEKAa, MPOLECCOB KU3HEACITEIbHOCTH,
MPOTEKAIONIUXB OPraHU3Max PACTEHUM, JKUBOTHBIX W UYENOBEKa, OMOJOTUYECKUX
IpoIieccoB: oOMeHa

BelIeCTB (METab0JIM3M), IPEBPAIICHUS] YHEPTUU, OPOKEHUSI, AaBTOTPOPHOTO U
reTepoTpo(HOro TUMOB MUTaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, 3MOpUOTeHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHJMBUAYAJIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICUCTBUSI TEHOB,
reTepo3uca, HCKYCCTBEHHOT0 0TO0Da;

YMEHUE YyCTaHaBJIMBaTh B3aWUMOCBS3U MEXIY OpraHOMIAMU KJIETKH U HX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pPa3HbIX TKaHEH W WX (QYHKIUSAMH, MEXITY
OpraHamMy U CHUCTE€MaMU OPTraHOB y pACTEHUH, >KMBOTHBIX W YeJOBEKa M HUX
GYHKIUSAMH, MKy CHCTEMaMU OPTaHOB U UX QYHKIUSMHU, MEXTY dTallaMu 0OMeHa
BEILIECTB, ATAllaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IUKIJIOB OPTraHU3MOB, 3TalaMu
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IMOPUOHATEHOTO PA3BUTHUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHIOM U (aKTOpaMu
CpeIlbl OOUTaHUS;

YMEHHE BIAJETh CUCTEMOW OHOJOTHYECKUX 3HAHHUM, KOTOpas BKJIIOYAET
ONpENeNeHUs] W TOHHMAaHHME CYIIHOCTH OCHOBOMOJATAaONMX OHOJOTHYECKUX
TEPMUHOB U TOHATUH (BHJ, SKocHcTeMa, Ouocdepa), OHOJIOTHYECKHE TEOPHH
(aBomroniionHas Teopus Y. JlapBuHa, CUHTETUYECKass TEOPUsI SBOJIOLUHU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jkx. Xapau u  B. Baiin6epra,
3apoabiieBoro  cxoiactea K.M. boapa), mnpaBuna (munumyma HO. JIubuxa,
HKOJIOTHYECKON MUpaMuibl 3HEpruu), Tumnore3bl (rumoresa «mupa PHK» V.
['unGepra);

YMEHHE BJaJeTh  OCHOBHBIMHM  METOJAAaMH  HAy4YHOTO  TO3HAHUA,
WCITOJIb3yEMBIMHUB OMOJIOTUYECKUX MCCIICIOBAHMSIX KUBBIX OOBEKTOB M IKOCHUCTEM
(omucanue, U3MepeHue, HaONIOJEHUE, DKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX U3MCHEHHI B MPUPOJIC;

YMEHUE BBIJEIATh CYIIECTBCHHBIC TMPU3HAKU: BHUAOB, OHWOTCOIICHO30B,
DKOCUCTEM M OHOCQepbl, CTaOMIM3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJJIONMATPUYECKOTO U CUMIIATPUUECKOT0 BUI000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(QOHA  MOMYJISIHUU,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpesie

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

YMEHUE YCTAaHABJIMBATh B3aMMOCBSI3M MEXKy MPOIECCaMU HBOJIIOIUH,
JTBIDKYIIAME CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3IMYHBIX JKOCHCTEM U
MIPUCTIOCOOJICHISIMUK HAM OPTaHU3MOB,;

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

YMEHUE WCMOJIB30BaTh COOTBETCTBYIOIINE AapPTYMEHTHI, OHUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJIS JIOKa3aTebCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBS3M OPTAaHU3MOB U CPEJlbl OOMTaHUs, CAMHCTBA
YeJIOBEUECKHUX pac, HEOOXOIUMOCTH COXpaHEHUsI MHOTOOOpa3us BUIOB U SKOCHCTEM
KaK yCIIOBHSI COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEUYECTBA;

yMEHHE pelIaTh OMOIOTHUECKHUE 3a]Ja4H, BISBISATh MPUUUHHO-CIIC/ICTBEHHbIE
CBSI3M MEXKIy HCCICIyeMbIMH OWOJOTHYECKUMH TIPOIIECCAMH W SIBJICHHUSMH,
JienaTh BBIBOJIBI M MPOTHO3BI HA OCHOBAHUH TMTOJIYYCHHBIX PE3yJIbTATOB;

YMECHHUE BBISBIIATh OTIMUNTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCTOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJISl JOKa3aTelbCTBA POJICTBA OPTaHMW3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pelIaTh OMOJIOTHIECKUE 33/1a4H, BBISIBIISATH IPUUNHHO-CIICICTBCHHBIC

12



CBSI3M MEXKIY HCCICAYEMBbIMH OHOJOTHUYECKHUMH TMPOLIECCaMU U SBIICHUSIMH,
JieNaTh BBIBOJIBI M MPOTHO3BI HA OCHOBAHUU MOJIYYCHHBIX PE3yJIbTATOB;

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

YMEHHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIHLHBIMU
cpencrtBamu, (GopMynupys 1ellb HCCIEIOBaHUS, aHAIM3UPOBATh TMOJYyUYCHHbIE
pe3ynbTaThl U JAENaThbBBIBOIBI;

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

YMEHHE OIIEHWBATh 3TUYECKUE aCMEeKThbl COBPEMEHHBIX HCCIECIOBAaHUN B
o0acTy OMONOTHH U METUIIUHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILIOI0TBOPEHHE,
HaNpaBJICHHOCU3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBI BHIOOp Oyayuield MNpogeccuoHanbHOU
JEATEIIbBHOCTH B 00JaCTU OMOJIOTUHU, MEIUILIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIyOJNsSTh IMO3HABATEIHHBIN
UHTEpEC, HalpaBJICHHbIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOPECCUrU
OpOAODKEHHE  OMOJIOTMYECKOTO  00pa3oBaHUsl B YUPEXKJIEHUSX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

Y21yOneHHblil yposeHs

N3yuyenue yueOHoro mnpenmera «buosnorus» Ha yriy0JeHHOM YpPOBHe
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOUIMXCA K IOCIEAYIOIIEMY MOIYYEHHUIO
Ouonornueckoro  oOpa3oBaHMsl B  By3aXx U OpraHM3alUsX  CPEAHETrO
npodeccuoHanbHOro 00pazoBanusi. OCHOBY €ro COJEpk aHUsl COCTABJISET CUCTEMA
OMONOTHYECKUX  3HAHWW, TIOJYYCHHBIX TPU  HM3YYCHHUH  OOyUYaIOIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX DPa3/IeNIOB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHuss B B KOJUIEMXKE 3TH 3HAHUS MOJy4yaroT pa3Buthe. Tak,
pacuIMpeHsbl U yriayOJieHbl OUOJIOTUUECKUE 3HAHUS O PACTCHUSX, dKUBOTHBIX, FpHOax,
OakTepusx, OpraHu3Me  4YelOBeKa, OOMMX  3aKOHOMEPHOCTSX  JKHU3HH,
JIOTIOJTHUTEIBHO BKIJIIOUEHBI OMOJIOTHYECKUE CBEACHUSIIPUKIIAIHOTO U TIOUCKOBOIO
XapakTepa, KOTOpbleé MOXHO HCIIOJIb30BAaTh KaK OPHUEHTUPBI IJISl MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSMHU, TOJYYCHHBIMH OOYYAIONIUMHUCA TPU H3YYCHHUH
bu3uKY, XuMHun, reorpaduu 1 MaTEMaTHKU.

3 COOEPXAHUE JUCIHHUIIJINHBI

buoJsiorus kak Hayka

CoBpeMeHHass OmoJIOTHS — KOMILJIEKCHasE Hayka. Kparkas MCTOpHUsS pa3BHTHS
Owonornu.  buomornueckwme  HayKM W HM3ydyaeMble MMM TPOOJICMEI.
dyHIaMeHTabHbIC, TPUKIAJHBIE W TIOMCKOBBIC Hay4dHBIC WCCIICIOBAaHUS B
OMOJIOTHH.

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

JKuBble cucTeMbI Kak MpeAMET u3yueHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CI0XHOCTh M
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLINS,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alyu KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOUYHbINA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJIAIIMOHHO-BUOBOM, 5KOCUCTEMHBIN (OMOreOlIeHOTHYECKHUA),
ounocdepnsiit. [Iporeccrl, mporucxoadiye B ;KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hp kak gopMa cymectBoBanus Marepuu. Hayku, uzydaroniue xuBble
CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aluu.

N3ydenue >xuBbIX cucteM. MeToasl Ouonornueckoil Hayku. HaGmionenue,
MU3MEPEHUE, DKCIIEPUMEHT, CHUCTEMaTu3alusa, Metaananns. [lonarue o 3aBucUMON

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

buoJsiorus kierku

KneTtka — cTpykTypHO-(YHKIIMOHANBHAS €AMHULIA KUBOTO. McTopus OTKpBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Kiierounas teopus (T. llBann, M.
[ne#inen,P. Bupxos). OCHOBHBIE MMOJIOKEHUS COBPEMEHHOMN KJIETOUYHON TEOPHUH.

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

XUMHYeCKasi OPraHu3auus KIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MHKpPO- M YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAaHNUHN KIIETKH,
Teoperysiunu. MuHepaabHble BEIleCTBa KJIETKH, UX OMoJjorudeckas pojib. Poib
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKW. buonornueckue mnonuMepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl O€lKoBOW MoJieKyibl. [lepBuunas
CTpyKTypa Oenka, NenTuaHas CBs3b. BTopuyHas, TpeTWyHas, 4YeTBEPTHYHAA
cTpyktypsl. Jlenatypauusa. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue QyHkium 6enkoB. IIpuonsi.

Yraesoael. MoHOCaxapuabl, AUCaxapuabl, OJMIOCaxXapuAbl U IOJIUCAXAPUIBL.
OOmmii mmaH CTpOeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorndeckue pyHKIMHU YIIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBolicTBa. Knaccudukanusa nunuaos.
Tpurnunepunsl, dochonunuapl, BOCKH, CTEpoubl. buonorumdeckue (QyHKIMN
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munuaoB. O01mMe CBOMCTBA OMOJIOTHYECKIUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCThH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

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

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B MolJiekyiie ATO.
buonornyeckue Qynkiuu AT®. BoccraHOBICHHBIE TEPEHOCUUKHU, UX (QYHKIUU B
Kietke. /[pyeue nykneosuompugocgamor (HT®). Cexsenuposanne JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

Crtpoenue u QyHKIIUN KJIETKH

Tumbl  KJIETOK: JyKapuoTHYecKass W  mOpokapuorudeckas. CTpyKTypHO-
(GbyHKIIMOHATIBHBIE 00PAa30BAHUS KIETKH.

Crpoenue npokapuoTuuecko kieTku. KierouHnas creHka OakTepuil U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpOoPHOM U aBTOTPO(HONH NPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

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

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

[lonyaBTOHOMHBIE ~ OpPraHOMALI  KJIETKH:  MUTOXOHJPWUU,  ILJIACTU[IBIL.
Ilpoucxoorcoenue mumoxonoputi u naacmuo. Cumobuozcenes (K.C. Mepeckosckuii,
JI. Mapeynuc). Ctpoenre u (QyHKIHMM MHUTOXOHIpuM u 1actui. [lepBuunsie,
BTOPUYHBIC U CIOKHbBIC MIACTUIBI POTOCUHTE3UPYIOIMIUX IYKAPHUOT. XIJIOPOIIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BHICITUXPACTCHUM.

HememOpanubie opranousl kietku CrpoeHne W (PYHKIIMU HeMEeMOpaHHBIX
OpraHOUI0B KJICTKHU. PuGocomsl. IIpomesrcymounvle Qunamenmol.
MukpodunamMeHTsl. AxmuHosble Mukpoguiamernmsi. MBbIIIEUHbIE  KIETKU.
AxmuHosble KoOMNOHeHmbl Hembluieunblx Kiemox. MuxkporpyOouku. Kierounbrit
nentp. CrpoeHne U JBWXKEHUE JKTYTHUKOB U pPECHUYEK. MUKPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
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muxpompybouxamu. Momopnvie 6enxu.

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

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

OO0OMeH BelecTB M NPeBpalleHUe JHEPIUH B KJIETKe

AccuMHIIALIAS U JUCCUMUIISIUSL — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa
BEIECTB: aBTOTPO(HBIA U TeTepoTpOodHBIA. YYacTHE KHUCIOpOJa B OOMEHHBIX
npoleccax. JHEpreTuyeckoe obOecnedeHue KiIeTku: mnpeBpamieHue AT B
oOMeHHBIX mporeccax. DEepMEHTATUBHBIN XapakTep peakuil KJIETOYHOTO
Merabonu3ma. DepMeHTbl, UX CTPOEHUE, CBONCTBA W MEXaHWU3M JCHCTBUSL.
Kodepmentsl. OTanuust pepMeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
aKTUBATOPbl W OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OpPraHUYECKUX BeElIeCTB B  KieTke. DOTOCUHTES.
AHokcuzenHbvlli U oKcuceHHbl Gomocunmes y oaxmeputi. Ceemocobuparowue
nUeMeHmbl U NUSMEeHMbl PeaKyuoHH020 yeHmpa. Poib XJIOpOIIacToB B MPOIECCe
dbotocunTe3a. CBeToBass U TeMHOBas da3pl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. [lpogykTuBHOCTH poTOCHUHTE3a. BiisiHue pa3znuunbix GakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3. PazHo0Opasne opraHu3MOB-XEMOCUHTETUKOB: HUTPUDULIMPYIOLINE
OakTepuu, Kele300aKTepuu, CepoOaKTepHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opranu3Mbl. Buabl Opoxkenus. [IpomaykTel OpoXXKEHHS W UX
WCIIOJB30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK  OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENHN OOJIE3HEH.

AdpoOHBIE OpraHU3MbI. DTambl SHEPTeTUYECKOro ooMeHa. [loAroToBUTENbHBIN
stan. [ ko3 — 6ECKUCIOPOIHOE PACIICTNIEHUE TITFOKO3HI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpHIi B
npoiieccax Ouosorudeckoro okucienus. [luknuyeckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus membpanno2o 2paouenma npomonos. Cunmes
ATD:

paboma npomonnou ATD-cunmaszwvl. IlpeumMyniecTBa a3poOHOr0 MyTH OOMEHA
BelllecTBIIepe]] aHadPOOHBIM. DH(PEKTUBHOCTH IHEPTETUUECKOIO OOMEHa.

HacaeacrBennasi uHGopManus U peajn3anms €€ B KJIeTKe

Peakuun maTpudHoro cuHte3a. [IpUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHON uHpopManmu. ['eHeTnueckuit
KOI, ero cBoicrTBa. TpaHckpunuus — wmarpuuHblii cuHTe3 PHK. IIpuHuummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.
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Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B O6mocunTese Oenka.
VYcnoBusa Ouocunre3a Oenka. KoaupoBanwe amunokucior. Ponp pubocom B
OounocuHTe3e OenKa.

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

Bupycel — HeksieTouHble OpMBI KU3HU U OONHMratHele napasutbl. CTpoeHue

MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. KuzHeHHbIU YUK
JHK- cooepocawux eupycos, PHK-cooepacawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBanus ueiaoBeka, »kMBOTHBIX, pactenuid. CITNJ[, COVID-19,
COLIMAJIBHBIE U MEIULIMHCKUE TIPOOJIEMBI.

7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsli 1wmkn, ero mnepuonbl W peryisuusa. HMurtepdaza u  muTo3.
OcoOeHHOCTH TpOLIECCOB, MpOoTeKaromux B uHTep(dasze. [loaroroBka KieTku K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
MNOCTCUHTETUYECKUN (IPEMUTOTHUECKUI) IEpUOIbl HHTEP(A3bI.

Martpuunsbiii cunres JHK — penmukanus. Ilpunnunsr permukamuu  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIECIBHOCTb.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u

TeoMepaza. XpOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMJHBIA W
rariongHbeli  HaOOpbel  XpoMocoM. ['oMonoruunble  XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wMuTo3. CTaauM MHUTO3a H MOPOUCXOASIIME B HHUX
MPOLIECCHI.

Tunel muto3a. Kaproknues u HuTOKMHE3. bronornyeckoe 3Ha4€eHNE MUTO3A.

Perymsinusa muTOoTHUECKOTO LMKNa KieTkH. [Iporpammupyemasi KieTodHas
ru0esb — anomnTo3.

KnerouHoe s1po, XpoMOCOMBI, PYHKIIMOHAIbHASI TEHOMHUKA.

CrpoeHue 1 (pyHKIHMH OPraHU3MOB

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

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

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

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

TkaHu JKMBOTHBIX M 4YeJOBEKAa. THWIIBI >KMBOTHBIX TKAHEW: DIMTEIHAIIbHALA,
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COCUHUTENbHAs, MbIlIeyHasi, HepBHAass. OCOOCHHOCTH CTpOEHUS, (QYHKIHA U
PACIIOJIOKEHMS TKAHEN B OpPTraHax KMBOTHBIX U YEJIOBEKA.

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

Onopa Ttena opranuzmoB. Kapkac pacrenuil. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»HbIi 1 BHyTpeHHU ckeneT. CTpOEHUE U TUIIbI
COEMHEHUS KOCTEH.

JIBr>KeHue opranu3MoB. JIBUKEeHHE OJHOKIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3MBI U
HacTUU. JIBU)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX U YEJIOBEKA: MBILICYHAS CUCTEMA.
Pednexc.

CkeneTHbIEe MBI U UX paboTa.

[Intanue opranu3mos. llorionieHrne BoAbl, YIVIEKUCIOIO ra3a U MUHEPAIBHBIX
BEILIECTB pacTeHUAMH. | [uTanne KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKJIETOYHOE
nuieBapenue. Ilurtanne Mmo3BOHOYHBIX KUBOTHBIX. OTAENBI MHIIEBAPUTEIBHOTO
TpakTta. [ImmeBapurensHble xkenessl. [InmeBapurenbHas cucTemMa 4ejIoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrtenui. JIpixanue >kxuBOTHBIX. [{uddys3us
ra3oByepe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JlpIxaTesbHAsl MOBEPXHOCTb.
XKabepHoeu n€rounoe apixaHue. JpIXxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpIxartenbHas cucreMa 4enoBeKa. MeXaHu3M BEHTUIALHMM JIETKUX y ITUL] U
MiIeKonuTaomuX. Perynsanus apixanus. JlpixateabHble 00BEMBI.

TpaHcropT BelIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrteMa M €€ OpraHsbl.
KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX U UyesloBeKa. Ceplie, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpanieHusi. DBOIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenne y opranu3MoB. Beiienenue y pacteHuid. Boinenenne y )KUBOTHBIX.
CokparutensbHple Bakyonu. Opranbl BblaesieHHs. PunbTpanus, CeKpenus u
oOpaTHOE BCaChIBaHHE KaK MEXaHU3MbI pa0OTHI OpPraHOB BblJeNIeHUA. CBSA3b IOJIOCTH
TeJIa C KPOBEHOCHOW W BBIJICIIMTEIBHON CUCTEMaMH. BblJiesIeHHE y TO3BOHOYHBIX
KUBOTHbIXU 4yenoBeka. [louku. CrpoeHue u (GyHKUMOHHpPOBaHHME He(pOHa.
OOpazoBaHue MOYMY YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsbl
OaKTepHiN IUCTHI MPOCTEHIIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna.
CpencTBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIIHUIBL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3alIUTa
oprann3dMa ot Oose3Hed. MmMmyHHass cucrema uenoBeka. KieTouHeli U
IYMOpPJIbHBI UMMYHUTET. BpOoXIEHHBIT M TpHOOPETEHHBIA crenupuuecKuit
uMMyHuTeT. Teopusi kioHaibHO-cenekTuBHOro mMmmynurera (I1. Dpnux, O.M.
bepuer, C. Tonerasa).BocnanurenbHble OTBETHl OPraHU3MOB. Poiib BPOXKIEHHOTO
MMMYHHTETA B PA3BUTUHU

CUCTEMHBIX 3a00JICBaHUM.

18



Pa3npaxuMocCTh 1 peryisinust y opranu3moB. Pa3apakuMocTp y 0OTHOKJIETOUHBIX
oprann3MoB. Takcucel. Pasmpaxxumocts M perymnsuus y pacTteHuil. PoctoBbie
BEILECTBAN UX 3HAYECHUE.

HepBHas cuctema u pediekropHas peryisiius y >KUuBOTHbIX. HepBHas cuctema u
e€oTAeNbl. DBOJIOLIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Y )KUBOTHBIX.
OTaenbl TOJJOBHOTO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas
nyra. be3ycinoBHbIE U YCIOBHBIE PEQIICKCHI.

['ymopanbpHas peryisiuus W SHIOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKene3pl PHAOKPUHHOM CHUCTEMBI M WX TOpPMOHBL. JIeMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M DHAOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
cCUCTEMA.

Pa3sMHoOkeHMe U pa3BUTHE OPTraHU3MOB

@opMbI pa3sMHOKEHHS OPraHU3MOB: OecroJyioe (BKJIKOYash BETE€TaTUBHOE) H
nosioBoe. Buuabl  0ecnosioro  pasMHOXKEHHMs:  [OYKOBAaHUE,  CIOPYJSALUA,
(dparmMeHTanus, KIOHUPOBAaHUE.

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

[IpenzapoapiieBoe pa3zputue. ['ameToreHes y >KMBOTHBIX. I10JIOBBIE KeJE3Bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u ooreHes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHMEe U 3MOPHUOHAIBHOE  pa3BUTHE KHUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTenorenes.

WuauBrayaibHOE pa3BUTUE OPraHu3MOB  (OHTOreHe3). OMOpuojorus —
HayKa O pa3BUTHM OPraHU3MOB. Mopgocene3 — oO0Ha u3z 2n1aéHvlx npoodrem
ambpuonocuu. Konyenyus mopgocenos u moderu mopghoeeneza. Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mpumepe JArymku). Jpoodnenue. Tumnbl gpoOiaeHus.
Jlemepmunuposannoe u HeoepmuHupoannoe oOpobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKOMUTAIOIINX. 3apOJbIIIEBbIE JUCTKU
(racTpynsuus). 3akjiajjka OpraHoB U TKaHEH3 3apoAbIIIEeBbIX JUCTKOB. B3anmHoe
BIMSIHUE YacTell pa3BHUBAIOIIETOCs 3apojplia (3MOpHOHANbHAsT WHAYKIIHS).
3aknajka IJJaHA CTPOEHMS JKMBOTHOINO Kak  pe3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha >MOPUOHAIBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpY’KaroIel CpeIbl.

Poct u pazButue xuBoTHBIX. [locTaoMOpuoHansHbBIN epuo. [Ipsimoe u Henpsimoe
pasButue. Pa3Butue ¢ metamMopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHoONOrmyeckoe 3HAaYE€HUWE NPSIMOTO M HENPSMOIO Pa3BUTHS, HX
pacnpocTtpaHeHueB npupojie. Tunsl pocta >KMBOTHBIX. DAaKTOPBI PErYISLUU pOCTa
KUBOTHBIX U yenoBeka. CTaluu MOCTAIMOPUOHAIBHOTO PAa3BUTUS Y KUBOTHBIX U
yenioBeka. [lepuoabl oHTOreHesa uenoBeka. CrapeHre U cMepTh Kak OMOJIOrH4YecKue
MPOLIECCHI.

PasMHOXeHMe u pa3BuTHe pacTeHuil. ['ametodutr u crnopodut. Meiio3 B
KU3HCHHOM IMKJIe pacteHuit. (OOpa3oBaHuWe CIop B TIpoIlecce Meio3a.
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["amerorene3y pacrenuii. OmioJOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OPTaHU3MOB.
JIBoifHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuidl. OOpa3oBaHHE U Pa3BUTHE
CEMCHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

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

OCHOBHBIE TE€HETUYECKUE TOHATHS U CHUMBOJIBL. |'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, AJbTCPHATUBHBIE TNPHU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3HUT0Ta, TETEPO3UT0OTa, YUCTAS JIUHUS, THOPUIBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TEHETUKU:  TUOPUAOJOTHMYECKUM,  [UTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHaens — 3aKoH e IMHO00pa3us
ruOpuI0B nepBoro nokosieHus. [Ipasmino nomunupoBanus. Bropoit 3akon Mennens
— 3aKOH paclIeIUIeHus Npu3HaKoB. [luTonmornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpelmuBaHus. [ umore3a 4ynucToThl ramer.

AHanuzupyomiee ckpemuBanue. [I[pomMeXyToOUHbIN XapakTep HacIeqOBaHUS.

Pacuierienre npu3HakoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

JurubpugHoe ckpemuBanue. TpeTuil 3akoH MeHensi — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

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

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

I'eHoTnn Kkak nenoctHas cucrema. llmernoTponuss — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBIW aJjuienu3M. B3auMoaenCcTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocTs. Onuctas. [loaumepusi.

['eHeTHUYECKUIT KOHTPOJIb PA3BUTHUSl PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKe
(GU3MOIOTUYECKUX  TPOIECCOB, TOBEACHHS W  KOTHUTUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3UH —
napasuT» M «XO35MH — MHUKpoOuom». ['eHeTHueckue acreKkThl KOHTPOJsS U
W3MEHEHUSHACIIEICTBEHHON MH(GOPMAIIUU B MMOKOJICHUSIX KJIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH U3MEHYUBOCTHU

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

MopaudukanimoHHass  U3MEHUYMBOCTh. Poib  cpensl B popmupoBaHUU
MOAU(UKAIMMOHHON M3MEHUUBOCTA. Hopma peakiuu mpuszHaka. BapuarmoHHBIN
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psn u BapuannonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKalMOHHON
W3MEHYUBOCTH.

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

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

MyTanimoHHas HW3MEHUYMBOCTh. BWAbl MyTalldil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUPOBAHHBbIE  MyTaluu. SaepHbie U
UTOIUIa3MaTuYeckue MyTauu. CoOMaTU4eCKUEe U MOJIOBbIE MyTaluu. [IpudnHbI
BO3HUKHOBEHUsS  MyTauui. MyTareHpl ¥ UWX BIMSHHE€ HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO TIpOIlecca. 3aKOH TOMOJIOTUYECKUX PSIJIOB B
HaciencTBeHHoW m3MmeHunBoctH (H.M. BaBuiioB). BHesnepHass M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

I'eneTnka 4esioBeKka

Kapuotun denoBeka. MexayHapoaHass MporpaMma HWCCIEAOBAaHHUS TE€HOMA
yernoBeka.  MeTroapl  M3ydeHHUsT ~TEHETUKM  YEJIOBEKA:  I'E€HEAIOTMYECKH,
OJIM3HEIOBBIH, LUTOT€HETUYECKHU, MOIYJISALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEECIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UKCIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbie 3a001€BaHus YeIoBeKa. | @HHbIE U XPOMOCOMHBIE
Oome3Hu yenoBeka. bone3Hnrc Hacie1cTBEHHOM PeIpacoyioKeHHOCThIO. 3HAUCHHE
MEIUIMHCKOW TE€HETUKHM B IMPEAOTBPALICHUM U JICUCHUM TE€HETUYECKUX
3a00JeBaHU 4enoBeKa. MeIUKO-TeHETHUEeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[OHATHE «T€HETHYECKOro rpy3a». ITUYECKUE ACIEKThl MCCIEIOBAHUN B
00J1acTU peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

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

CeJiek1iusi OPraHn3MoB

JlomMecTukanus u cenekuus. 3apoKJICHUE CEJIEKIIMU U JOMECTUKAlUU. YYEHUe
H.W. BaBumoBa o IleHTpax MNPOUCXOXKACHHS U MHOTO00Opa3usi KyJbTYPHBIX
pactenuii. Poiib cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. CopT,
opoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON M3MEHYMBOCTHU
H.N. BaBunosa, erozHaueHue 111 CEICKIIMOHHON PaOOTHI.

Metonbl  cenekuUMOHHON paboThl. VCKycCTBEHHBI OTOOp: MacCOBBIM U
VHIUBUTYAJIbHBIM. Orarnsl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OLEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBEHHBIN MyTareHes KaK METOJ CEJICKIIMOHHOM paboThI.
PannaniMOHHBIN M XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalUd Yy KyJIbTYPHBIX
dbopm opranu3zMoB. Vcmosib30BaHHE T'€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexoMOuHaHTHBIX JIHK 1151 momydeHust iCX0THOTO MaTepuaa Jijisl CEICKITUH.

21



[Tomyuenue nonuron0B. BHyTpuBraoBas rubpuansanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik MHOpuAMHT. HepoacTBeHHOE CKpelluBaHUe, WM ayTOPUAMHT.
['eTeposuc u ero npuuunsl. Mcnonb3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpunnsanus. [Ipeogonenne Oecrioguss MEKBUIOBBIX TMOpUIOB. JlocTHykeHUs
CEJICKLIMN PACTEHUN U KUBOTHBIX. «3€1€HAS PeBOIOYUA).

CoxpaHeHHE U M3YyYEHHE TI'E€HETUYECKHUX PECypCOB KYJIbTYPHBIX PAacCTCHUH H
UX JMKUX ~ pOAMYENd N1 CO3/JaHusl  HOBBIX  COPTOB U THOpHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTyp. H3yuenue, coxpamenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHDIX 8
Yenax yayuueHus Cyuwecmeyioumux u co30anus HO8blX Nopoo, JUHUU U KPOCCO8, 8
Mom 4qucie ¢ NpuMeHeHuem COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHU,
nepeoosvix uoell u nepcneKmueHbIX MexHoI02Ul.

BuorexHo/i0rus ¥ cCHHTeTHYeCKAasi OMOJI0TUst

OOBEKThI, HCMIOJb3yEMblE B OHWOTEXHOJOTMH, — KIETOYHBIE W TKAHEBBIE
KyJbTYPbl, MUKPOOPTaHU3MBI, KX XapaKTepUCTUKA. TpaauunoHHas OMOTEXHOJIOTHS:
xJje0oneYeHne,  MOJYyYeHHE  KUCJIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEIHE.

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

Co3nanue TEXHOJOTHM M HMHCTPYMEHTOB LIE€JICHANPABIECHHOTO W3MEHEHUS U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO MOJIYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIUecs B MPUPOJIe OMOCUHTETUYECKHE ITyTH.

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

XpoMOCOMHass Y TeHHasl WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHCTpyupoBanue pexkomOuHanTHbeIx JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTrokeHussT W NEPCIEKTHBBI  XPOMOCOMHOW M TE€HHOM  MHXKEHEPUM.
DKOJIOTUYECKUEH ITUYECKHUE MPOOIEMbI TeHHON MHKEHEPUHU.

Menuuuackue OuorexHosoruu. IloctreHomHas tmdposas memuimna. ITIP-
nuarHoctuka. MeTtaboJoOMHBIN aHaANMM3, TEHOICHTPHUYECKUM aHalli3 MpoTeoMa
YyeJIoBeKa JUIsl OUEHKHU COCTOSHUS €r0 310pOBbs. ICII0Ib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnast Tepanus paka. 3D-Ononmxenepust s pa3paboTKu PyHIAMEHTATBHBIX
OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHMUsl KOMIUJIEKCHBIX TKaHEW COYETaHUEM
TEXHOJIOTUIA TPEXMEPHOIro OMONMPUHTUHTA U cKa(oiIuHra As pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecredeHruss KOMOWHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-coxepikammx BHUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
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3a00JIeBaHMUs YENIOBEKA U )KUBOTHBIX.

3apoxkaeHue ¥ pa3BUTUTE IBOJIIOIHOHHBIX NMPeEACTABJICHUI OM0JI0THH

OpomounoHHas teopuss Y. JlapBuna. [IpeAnocbUIKM  BO3HUKHOBEHHS
JApBUHU3MA.

JKu3znb 1 HayuyHas nesrenbHocTh Y. JlapBuHa.

JIBroKymue cuibl 3BoitonuK BUIOB 1o Y. /lapBuHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXKEHHUS  OpPraHM3MOB, HACJEACTBEHHAss H3MEHYMBOCTb, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmiienue cunTeTrueckoit Teopuu sBoitonuu (CTI). HelitpanbHas Teopus
sBomouu. CoOBpeMeHHasi SBOJIOLMOHHAS OHMOJIOTHS. 3HAaY€HUE SBOJIIOLMOHHOMN
TeopunB (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Muxpo3BoJiionus u eé pe3yabTaTbl

[Tomynsinusa Kak 3JaeMeHTapHasi eAuHuIa 3BoJOIUMU. COBPEMEHHBIE METObI
OIICHKM T€HETUYECKOTO Pa3HooOpa3us U CTPYKTyphl mnomymisuuid. M3MeHeHue
reHo(OoH/Ia MOMYJISIUU KaK 3JEMEHTapHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoropaBHoBecus [x. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPbl (IBIDKYIIME CHJIbI) SBOJIONUHA. MyTallMOHHBIMN
npouecc. KomOunatuBHass wu3MeHuuMBOCTh. [lpeildp TeHOB — chydyaiiHbIe
HEHaIpaBJeHHbIC U3MEHEHUSYACTOT ajuieseil B monyasanusx. Ih(exT ocHoBaTe .
Ippexm oOymovirounoco eopaviuika. CHUdICEHUE 2eHeMmUYecKo20 pPAa3HO0Opa3us:
npuuunsl u cieocmsus. llposenenue s¢hghexmaopetipa 2enos 6 HOILUIUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus MIOITYJISLIUI: reorpaduyeckas
(mpocTpaHcTBeHHAs ), Onosioruueckas (pernpoayKTUBHas).
EcrtecTBeHHbIil 0TOOp — Hampaistomuid (aktop sBomonuu. DPopMbl

€CTECTBEHHOTO OTOOpa:  JABWXKYLIUH, CTaOWIM3UPYIOUIUM,  pa3phIBAOLIUI
(mm3pyntuBHbIi). IlonoBoil oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh ~ OpraHU3MOB  Kak  pe3yJbTar MUKPO3BOJIIOIUH.
Bo3HUKHOBEHHE MPUCTIOCOOIEHHUI Y OpraHu3MOB. ApoMop(o3bl U UANOA AN TALIUH.
[Tpumepsl puCocoOIeHUN y OpraHu3MOB: MOpQoJIOTUYECKHE, PU3HOTIOTUIECKUE,
onoxumuueckue, mnoBefeHUeckne.  OTHOCUTENBHOCTh  MPHUCHOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsiius — kirodeBo ¢aktop BumgooOpazoBanus. I[lytu u
CrIocoObI BUJI000pa30BaHMUS: ajuIonaTpu4YecKoe (reorpaduueckoe),
CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE» (monumnouaM3aLms,
rubpuan3zanusi). JmuTeasHOCTb SBOMIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO pa3HOOOpa3usl.

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

MaxkpodBoJirouus 1 eé pe3yJibTarhbl
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Mertonel n3ydenus makposBomonuu. [laneoHTonornuyeckue MeToapl U3y4EeHUs
sBosoninu. [lepexoaubie GopMbl 1 PumOreHETHUECKUE PSIIbl OPTaHU3MOB.

buoreorpadudeckue MeToabl n3yueHus 3Bostonuu. CpaBHeHne (iIopsl U hayHb
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obdnactu 3emin. Buasl-sHaeMuku u
PEIUKTHI.

OMOpHOJIOTHYECKHE W CPABHUTEIHbHO-MOP()OJIOTHYECKHE METOJbl U3YYCHUS
ABOJIOLMH. ['€HETMYECKHE MEXAHU3MbI DBOJIIOIMUM OHTOTEHE3a W TIOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBHIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PynuMentapubsle  opraHbl W aTaBU3MBI. MonekynsipHO-TEHETUUECKHE,
OMOXUMHUYECKUE U MATEMATUYECKUE METOJIbl U3YUYEHUS IBOJIOLUU. [ OMOIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUITOTCHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallX U YBOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIA) SBOMIONWU. [Ipunyun cmenvt QYyHKYUI.
HeoOpatumocTs 3BoMtONMU. AjantuBHas panuanus. HepaBHOMEPHOCTh TEMITOB
DBOJIIOLIHH.

IIpoucxo:kaeHue U pasBuTHE KU3HU HA 3emuie.

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

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

Hcropus 3emim 1 MeTonbl €€ n3ydeHus. MckonaeMbple OpraHMYEeCKUE OCTATKHU.
['eoxpononoruss u e€ Meronsl. OTHOCUTENbHAS U aOCONIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHOIOrMYeCcKas IKaja: Y0HbI, 3Pbl, IEPUOBL, DIIOXH.

HauvasibHble 3Tansl OpraHudecKkor 3BOOLUH. [1oABIEHNE U ABOJIONUS TIEPBBIX
KJIETOK. OBOJIOLUS MeTaboiu3Ma. BO3HUKHOBEHHE TEPBBIX  DKOCHCTEM.
CoBpeMeHHBIEMUKPOOHBIE OMOIIEHKH KaK aHAJIOT TEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOTHI U 3yKapHUOTBHI.

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

OcCHOBHBIE 3Tanbl SBOJIOLUMU BBICHIMX pacTeHUil. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Bpixox pacrteHuit Ha cymry. [losiBiieHME CIIOpOBBIX pacTeHUU W
3aBoeBaHre UMK cymH. CemeHHble pacTeHus. lIponcxoxaeHue NBETKOBBIX
pacTEeHUH.

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

KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
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tunoB. [lepBbie xop/10BbIE KUBOTHBIC. JKU3HL B BOAE. DBOJIIONHUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxaeHne MICKOMUTAIONUX U IITHIL.
[TpunaIun xiroueBoro apomopdo3a. OcBoeHHE OECTIO3BOHOYHBIMU U TIO3BOHOYHBIMHU
YKUBOTHBIMH CYIIU.

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

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

CoBpeMeHHass cucTeMa oOpraHudeckoro wmwupa. IlpuHIMIBI KiaccupuKauu
opranu3MoB. OCHOBHBIE CUCTEMAaTHYECKUE IPYTIIbI OPraHU3MOB.

IIpoucxoxneHue 4ea0BeKa — AaHTPOIOTeHe3

Pa3nenbl 1 3a1a4n aHTPOIIONIOTMU. METObl aHTPOIIOIOTUH.

CraHOBNEHUE TPEACTABICHUN O TMPOUCXOXKACHUM 4YeloBeKa. PemurunosHeie
B033peHMs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CXoncTBO 4enoBeKa € JKMBOTHBIMUA. CHUCTEMATHYECKOE ITOJIOKEHUE YEJIOBEKA.
CBugerenpcTBa  CXOJICTBA  YEJOBEKA € JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (bU3H0I0r0-OMOXMMUYECKHE,
noBe/ieHUeckue. OTIN4YMS 4YeloBeKa OT KUBOTHBIX. [IpAMOX0kKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOMN
CUCTEMBI.

JIBrokymne cuiibl (pakTopbl) aHTPONOreHe3a: OUOIOrHYECKUE, COLIMATIBHBIE.

CooTHoleHne OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHHME uYenoBeKOOOpa3Hble OO€3bsSHBI
(IpOKOHCYJIbI) W paHHUE TIOHTHIBI — OOIIME TPEAKH YeTOBEKOOOPa3HBIX
00€3bsIHU JII0/IeH. ABCTPANIONUTEKN — JBYHOTHE NPEKH JTtoJel. YeloBeK yMenbli,
IIEPBBIC U3TOTOBJICHHUS OpyAuN Tpynaa. YernoBeK NpsIMOXOIAIINNA U MEPBBIA BBIXO
monen 3a mpenensl Adpuxu. YenoBek redaensOeprckuii — oOOHME  MPemoK
HEaHIEpTaJIbCKOT0 YEJIOBEKA M YEJIOBEKAa pa3yMHOTo. YeloBeK HEaHIepTalbCKUN
KakK BUJ JIIOAEH XOJIOAHOTO

KiIMMara. YenoBeK pa3syMHbId COBPEMEHHOIO THWIA, JIEHUCOBCKHUM YEJIOBEK,
OCBOCHME KOHTHHEHTOB 3a npefenamu Adpuku. [lageorenernka u rnajaeoreHOMUKA.

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

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

MexaucuuminHapHbie METO bl B (PU3UYECKOM (OMOJIOrHYECKO ) aHTPOIIOJIOTUH.
OBOJIFOIIMOHHASA AHTPOMOJIOTUS U TMAaJC€OaHTPOMNOJIOTUS YEITOBEUECKUX TOIMYJISIIUNA.
buocounanbHble MCCIENOBaHUs MPUPOABI YeloBeKa. MccrnenoBaHrne KO3BOIIOLUA
OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JKOJIOTHS —  HAyKa 0  B3aUMOOTHOLICHHMSIX  OPraHM3MOB M
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIIel cpeaou

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

Metonbl 3kosioruu. IloneBple HaOMIOAEHUS. ODKCHEPUMEHTHl B 3KOJIOIMH:
NpupojiHble U JjabopaTopHbie. MojaenupoBaHUE B 3KOJOTUA. MOHUTOPUHT
OKPY’KarOIIEH Cpeibl: JIOKATbHBIN, peTUOHATBLHBIN U T100abHBIH.

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

Opranusmsbl u cpeaa 00MTAHUA

Okosorudeckue (GakTopsl U 3aKOHOMEpHOCTH ux neictBus. Kiaccudpukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTponoreHHsle. Oo1me
3aKOHOMEPHOCTH JEHCTBUsS 3Kojormueckux ¢akropoB. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TonepanTHOCT. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHUu3MBbl

AbuoTtnueckue ¢paktopsl. CBET Kak 3Kojornyeckuii paxrop. JleiicTBue pa3sHbix
YYaCTKOB COJIHEUHOT'O CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TpPYMIIbI
PAaCTEHHMII U KWUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CurHanbHas poJib CBETA.
doTonEeprUOaU3M.

Temneparypa Kkak »3Kojoruyeckuii ¢akrop. JlelicTBue Temmneparypsl Ha
OopraHu3Mbl. [IONKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak oaxosiormueckuit Qakrop. IlpucmocoOiienus pacTeHUl K
noJIepKaHuio BoaHOTo OanaHca. Knaccudukanus pacTeHHd MO OTHOIIEHHMIO K
Bojie. [Iprcnoco0neHnst )KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl 0O0OMTaHMS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3]YIlHAas, IOYBEHHAs,
rmyOMHHAs ~ TOJANOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
ocobeHHOoCTHCpe 00UuTaHus oprauu3MoB. [Ipucnocobenrs opraHu3MoB K )KM3HU B
pa3HbIX cpeaax.

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

Kusznennsie Gpopmbl opranu3moB. [lonsatue o xu3zHeHHou (opme. JKu3HEeHHbIE
dbopMbl pacTeHUi: AepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHHE TpaBbl,
oJHoJieTHHE TpaBbl. JKu3HEHHBbIE (OPMBI KUBOTHBIX: THAPOOUMOHTHI, T€OOMOHTHI,
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a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue Qaxtopsl. Buabl OHOTHYECKHX B3aUMOJICHCTBUI: KOHKYPEHIIUA,
XUITHAYECTBO, cMMOMO03 u ero ¢Gopmbel. [lapasutusMm, koomeparus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJIecTBUs  (Tommueckue,  ¢opuueckue,  GadpUuecKue). 3HayeHue
OMOTUYECKUX  B3aUMOJCHCTBUM JUIsl CYHIECTBOBAHMUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JK0JIOTrvsl BUOB U NMOMYJIAIHIA

DKOJIOTUUECKHE XapaKTEPUCTUKU momyisiuu. [Tonmynsuus kak Ouosiornueckas
cuctema. Poib HEOTHOPOJHOCTH cpefibl, PU3NUECKUX OaphbepoB U OCOOECHHOCTEH
OuoJsioruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPbl MOMYJISITUH.
OcCHOBHbBIC TIOKa3aTENW MOMYJSIUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPAILIHUS.

DKojoruyeckass CTpykrypa nomyisanuu. OleHKa YUCICHHOCTH TMOMYJISIIUU.
JuHamuka monyisauuu U e€ peryisuus. buoTudeckuil moTeHIMaN MOMYISIUU.
MopenupoBaHue TMHAMUKHU nomyssiiu. KpuBbie pocTa YMCICHHOCTH MOIMYJISIIAH.
KpuBble BbDKUBaHUS. Perynsius 4MCIEHHOCTH MOMYJSIUN: poiib (HakTopoB,
3aBUCSAIIMX U HE 3aBUCSIIUX OT TUNIOTHOCTU. DKOJIOTMYCCKUE CTPATEeryu BUIOB (I- U
K-cTparerun).

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

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

DKOJOTMYECKUE SIKBUBAJICHTHI.

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

JKOJIOTHS COO0LIECTB. JKOJOTHYECKHE CHCTEMBI

CooOmectBa opranu3sMoB. buoneno3 u ero crpykrypa. CBs3M MexAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpeitas cucreMa (A.[[x. Tencnu). OyHkiroHansHbie 0JI0KH
OpPraHU3MOB B DKOCHUCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peAylleHThl. Tpoduueckue
ypoBHU. Tpodwuueckue 1enu U cetu. AOHOTHYECKHE OJIOKH SKOCHCTEM. [louBBI
U UJBIB SKocucTemMax. KpyroBopoT BEIECTB U TOTOK SHEPTUU B SKOCUCTEME.

OcHOBHbBIE TIOKa3aTENN SKOCUCTEMBI. buomacca u npoayKuusa. JKOJIOTHYECKHUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUHU.

Junamuka sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbICe U
BTOPUYHBIE CYKIIECCUMM W UX TPUYUHBL. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykueccuu. KinmnumakcHoe coobiiectBo. buopaznoodpasue u moigHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa
u ¢ayna. CuHaHTponuzaiusi ropojckoid  ¢Qaynel. buomornueckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUN OpraHU3MOB B
aKocuctemax. Poav kackaonoco sghgexma u 6ud0s6-30upuxamopos (Kirouesvix
61008) 8 hyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXITY
CMEXHBIMH SKOCUCTEMAMH. Y CTOWYMBOCTH OPTAHU3MOB, TOIMYJISIIUN U DKOCUCTEM B
YCIJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmbl 6030elicmsus 3a2psA3HeHUll pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  DKOCUCMEMHOM  YDOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmsusi. MeToaonaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOIMOTCHHBIX 3KOCHCTEM.

buocgepa — riiodanbHas IKocUCTEMA

buochepa — oOmerianerapHas o0Oosouka 3eMid, TA€ CYIIECTBYET WIH
CyllecTBOBaJa XKU3Hb. Pa3zBuTue npencrasieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenne B.U. Bepuanckoro o 6uochepe. Obmactu duochepsl u e€ cocras. JKupoe
BeIeCTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepnl. OcobeHHocTu Ouochepsl Kak
rino0anpHON KocucTeMbl. J[MHaMuyeckoe paBHOBecue B buocdepe. KpyroBoporst
BEIIIECTB U OMOTCOXUMUYECKUE IUKJIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTH SIBIIEHUHN B
ouocdepe.

3oHanbHOCTH OMochepsl. [lonstue o 6rmome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOMHBIC Jieca, CMEIIaHHBIC ¥ TUPOKOJMCTBEHHBIE JIeCca, CTEIH, CAaBaHHBI, ITyCTHIHH,
TPONMYECKHUE JIeca, BBICOKOrOpbs. KimMmar, pacTUTENbHBIA W JKMUBOTHBIM MHP
OMOMOB CYIIIH.

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

Ye 10BeK M OKPYKAKOIIAS Cpeaa

DKoJlorTuYecKre KPU3UChl U UX NMpUYNHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHre BO3AyIIHON cpeabl. OXpaHa BO3[yXxa. 3arps3HEHUE BOJHOW CPEIIbI.
Oxpana BomHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa NMOYBEHHBIX PECYpPCOB.
W3MeHeHune kianmara.

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

OCHOBHBIC TPHUHIUIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA W IPUPOJIBIL.
PanmonaneHO€ ~ TPUPOJOMOJB30BAaHME W COXpaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emau. OOME 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCA U €T0 BEPOSTHBIC TTOCIEACTBHSI.

Pa3BuTre METO/10B MOHUTOPUHTA Pa3BUTHUSL OTIACHBIX TEXHOTCHHBIX MPOIECCOB.
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Cucmemnule uccie0o8anus nepexooa K  pecypcocbepezaioweti u
KOHKYPEHMOCnocobHotl IHepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypcaoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuugarowue O00Cmyn K
ungopmayuu no cocmosiHulo OMOenbHbvIX U008 U IKkocucmem. (OCHOBbL
9Kopeabunumayuu dKocucmem U Ccnocob6os 6Oopbbbl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTIEM.

4. CTPYKTYPA U COJEP)KAHUE YYEBHOM JTUCITUTIINHBI
4.1 O0beM yueOHOM TUCUMIIMHBI U BUAbI Y4eOHO0Il padoThI

Bua yuyeO6Hoii padoThl Bcero
4acoB
O0beM yueOHOI TUCHUILINHBI (BCET0) 148
cymMMapHasi y4yeOHash Harpy3ka BO  B3aumMmoaeiictBum ¢ | 138
npenojgaBaTeieM
B TOM YHCJIEC:
- JIEKLIUHA 42
- MPAKTUYECKHUE 3aHITHUS, B TOM YHUCJIC: 94
CamocTosiTesibHasi padoTa 00y4aloierocsi (Bcero) 6
Koncyabranuu 4
IIpomedsicymounas ammecmayus 8 8ude 3auema ¢ oyeHkou 8 1 cemecmpe -
IIpomedsicymounas ammecmayus 8 8uoe dK3ameHa 8 2cemecmpe 4
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4.2 TemaTuyecKkri IJIaH JMCHUILUIMHBI C Y4€TOM padoyeil MporpaMMbl BOCIIUTAHUS

n/m

KoJj-Bo yacoB

HanMeHOBaHnepawwna/mem

JICKIIUH

npaxKkT./ B T.4.
cam.
s1adopar BOCII.

pab pao.

| CEMECTP

Ilpakmuueckas paboma Ne 1. KpaTkag wuctopusi pa3BUTHUS OUOJIOTHHU.
buonornyeckue Haykd M M3ydaeMble UMU TPOOJIEMBbl. 3HaYeHUE OWOJIOTHH B
MPAKTUYECKON JIeATEIbHOCTH YEeJOBEKa: MEJUIIMHE, CEJIbCKOM XO35HCTBE,
IIPOMBIIIICHHOCTH, OXPaHEe MPUPO/IBI.

Jlekuyuonnoe 3anamue Ne 1

buonocuss  xax  nayka. CoBpeMeHHass  OWOJIOTMSI —  KOMILUIEKCHAs
Hayka.DyH1aMeHTaIbHBIE, IPUKIIAIHBIE U IOMCKOBBIE HAYYHBIE UCCIIEAOBAHNUS B
OMOJIOTHH.

Kusvle cucmemvr u ux uzyuenue. JKUBBIE CUCTEMBI KaK IPEAMET U3YyUYECHUS
ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHH OpPraHU3aIMH )KUBBIX CUCTEM
buonoecua xnemku. Kierka — cTpykTypHO-(QYHKIIMOHATBHAS €IUHUIIA KUBOTO.
Ucropust otkpeitust kietku. Paboter P. I'yka, A. JleBenryka. Kierounas
teopust (T. IIBamn, M. Ulneitnen, P. BupxoB). OcCHOBHBIE MOJOKEHUS
COBPEMEHHOW KJIETOYHON TEOPHUH.

Ilpakmuueckas paboma Ne 2.

AHanu3 pa3IUnIHBIX METOIOB UCCIICAOBAHMS B OMOJIOTHN

Metonsl  uccienoBaHus B Ouosoruu: HaAOMIOJEHHWE W OKCIIEPUMEHT.
Vcrionp30BaHre pa3TuIHBIX METOJIOB ITPH M3yYEHUHU KUBBIX CHCTEM

lIpakmuueckas paboma Ne 3.
CynHOCTb )KW3HU U CBOKMCTBA )KUBOT0. Y POBHM OpraHU3alliy KUBOW MATEPHH.

Jlekyuonnoe 3anamue Ne 2
Xumuueckas opeanuzayus xkiemku. XUMHYECKHM COCTaB KIETKH. Makpo-,
MHKpPO- U YJIBTPAMUKPOAIIEMEHThl. OpraHndeckre BEIeCTBA KIETKH.
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lpaxmuueckas paboma Ne 4.

4 Heoprannueckue BeliecTBa KIETKU: CTPOEHHUE CBOMCTBA (DYHKIINU

5 lIpaxmuueckas paboma Ne 5.
Opranuveckrie BeNeCTBA KJIETKU: CTPOCHHE CBOMCTBA (DYHKIIH
Jlekuyuonnoe 3anamue Ne 3
Cmpoenue u ¢ynkyuu rnemky. Tumbl KIETOK: dyKapuoTHUecKass U
npokapuotudeckas. CTpyKTypHO- (yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.
Knerounsle BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTuTeBHOM, )KUBOTHOM, TPUOHON).
IIpakmuueckas paboma Ne 6.

6 [IpokapuoTuueckast KJI€TKa: BHJBI KJIETOK B Ouosoruu. OOIiee cTrpoeHue
npoKapuoTuyeckou kineTku. [Ipusnaku u GyHKIIMU TPOKAPUOTHUECKUX KIIETOK.
llpaxmuueckas paboma Ne 1.

7 DyKkapuoTHYecKasi KJIETKa: BHUJbl KJIETOK B Ouosornu. OOiiee cTpoeHue
syKapuoTuyeckou kiaeTku. [Ipu3Haku u GyHKIIMU TPOKAPUOTUUECKUX KIIETOK.
Jlekyuonnoe 3anamue Ne 4
Obmen e6ewjecmsé u npespaujerue 3Hepeuu 8 Kiemke. ACCUMWIALUS U
JTUCCUMUJISIIIUS — JIB€ CTOPOHBI Merabonm3ma. Tumbl oOMEHa BEIIeCTB:
aBTOTPO(dHBIN 1 reTepoTpodHbIA. [IepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B
KieTke. l[lepBUYHBIA CHHTE3 OPraHMYECKUMX BewecTB B KieTke.llepBuuHbIN
CHUHTE3 OPraHUYECKUX BEHIECTB B KIIETKE.

3 Ipakmuuecxas paboma Ne 8.
dortocunTe3. CpaBHEHHE NpoLEcCOB (POTOCUHTE3a U XEMOCHUHTE3.

9 Ipakmuuecxas paboma Ne 9.

Jpixanue. CpaBHEHHE MPOLIECCOB OPOKEHUS U AbIXaHUS

Jlekuyuonnoe 3anamue Ne 5

Hacneocmeennas ungpopmayus u peanuzayus eé 6 kiemke. Peakiiun MaTpuaHoro
cuHTe3a. Bupycsl — HekieTouHbie (OpPMBI JKM3HU M OOJIMTraTHBIC Tapa3vThI.

10 | Ilpaxmuueckas paboma Ne 10.
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buocuntes Oenka. Opranuzanusi TeHOMay MPOKapHOT U 3YKapuoT. Perymnsuus
AKTUBHOCTU F€HOB Y MTPOKAPHOT.

11

Ipaxmuueckas paboma Ne 11,
Bupycel — HekieToyHble (QOpPMBI KM3HM W OOJHMraTHbIE TapasuThI.
CTtpoeHune IpoCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Jlexyuonnoe 3anamue Ne 6
AKuznennvi yuxn kiemxu. KIeTOUYHBIM LHKJ, €r0 IEPUOABI U PEryJIALUSL.
WuTepdasza u MUTO3.

12

Ipaxmuueckas paboma Ne 12,
Muto3. Perynamuss MUTOTHYECKOrO IMKIa KIEeTkH. [Iporpammupyemas
KJIETOYHAsI THOEJIb — allONTO3.

13

IIpakmuueckas paboma Ne 13.

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

Jlekuyuonnoe 3anamue Ne 7

Cmpoenue u ¢ynxyuu opeanusmos (1 wacms). buonoruueckoe pazHoobOpaszue
opranu3MoB. OJHOKJIETOYHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.
Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKAHEW: 00pa3oBaTeNbHAsl, TOKPOBHAS,
IPOBOJIAIIAsl, OCHOBHAsI, MexaHndeckas. OCOOCHHOCTH CTpOeHHs, (QYHKIIH U
pacmoJIoKEHUsT TKaHEW B opraHax pacrteHuil. Tkanum pacteHun.  Tkanu
KUBOTHBIX W 4eJOBeKa. TuIbl KUBOTHBIX TKaHeWl. Opransl. Omnopa Tena
opranu3moB. JIBuxeHue opraHn3MoB. CKeJeTHbIE MBIIIIIBI U UX paboTa.

14

IIpakmuuecxas paboma Ne 14.
WN3yuenune  crtpoenust  OakTepuii, apxew, OJHOKJIETOYHbIX  T'pPUOOB,
OJHOKJIETOYHBIX BOJIOPOCJIEH, Apyrue NpoTUCThl M3ydeHne TKaHel pacTeHUuM

15

llpaxmuueckas paboma Ne 15.
N3ydyeHne TKaHeW >XUBOTHBIX. lI3ydyeHue OpraHoB LBIETKOBOI'O PACTECHUS.
Omnopa Tena opraHnu3moB. J[BHKEHHE OPraHU3MOB.
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Jexuuonnoe 3anamue Ne 8
Cmpoenue u pynkyuu opearnusmos (2 wacms). [luranue opranu3mos. [{pixanue

opraHu3MoB. TpaHCHOPT BENIECTB Y OpraHU3MOB. BbljieneHne y opraHu3MoB. | 2
3amura 'y OpraHu3sMoB. PazapakumMocTb W peryidlnus y OpraHU3MOB.
['yMopasibHast perysiiusi 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA.
16 Ilpakmuuecxas paboma Ne 16. 2
N3yuenne nutanue opraHu3MoB. M3ydeHne apIxaHus OpraHu3MOB.
17 lIpaxmuueckas paboma Ne 17. 2
TpancnopT BemiecTB y OpraHu3MoB.
NTOI'O 3A 1 CEMECTP 16 |34
Il CEMECTP
1 IIpakmuueckas paboma Ne 18. 5
Brinenenne y opranu3MoB. 3aliiuTa y OpraHu3MoB.
IIpakmuueckas paboma Ne 19.
2 PazapaxxuMocTh U perymsiiug y opranu3sMoB. ['yMopanbHas perynsius u 2
SHIOKPUHHAS CHCTEMa JKMBOTHBIX U YEJIOBEKA.
CamocmosamenvHas paboma
lloozcomosums pepepam u npezenmayuro Ha memy: CmpoeHnue u QyHKyuu
JHCUBLIX OP2AHUZMO8
Jlexkuyuonnoe 3anamue Ne 9
Pasmnoorcenue u pazsumue opeanusmog. Dopmbl pa3MHOKEHHUS OPTAHU3MOB. 2
[Ipen3aponpliieBoe pa3BUTHE. [Ipen3aponpliieBoe pa3BUTHE.
NHauBuayaibHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3).
Ilpakmuueckas paboma Ne 20).
3 Pasmuoxxenne u pasputue pacteHuil. ['ametodutr u crmopodur. Meiio3 B 9
KU3HCHHOM TIMKJe pacTteHud. CTpoeHHe OpraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHui
4 IIpakmuueckas paboma Ne 21. 2
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Poct u pasButue XuBOTHBIX. [locTaMOpHOHANIBHBIN Tiepuoja. BrisBieHue
PU3HAKOB CXOJACTBA 3apOJIbIIIEN TO3BOHOYHBIX JKUBOTHBIX

Jexyuonnoe 3anamue Ne 10

l'enemuxa — Hayka o HACIEOCMEEHHOCIMU U USMEHYUBOCIU OP2AHUZMOS.
3akonomepnocmu Hacnedcmeennocmu. VICTOpUsl CTAHOBJICHUS W Pa3BUTHUS
TEHETUKU Kak Haykd. 3akoHbl Mennens. CLEIUIEHHOE Haclel0BaHue
npusHakoB. Pabotel T. Moprana. ['enetuka nosia. ['eHOTHI Kak I€10CTHAs
cucreMa. [nenoTponuss — MHOKECTBEHHOE IEMCTBUE TeHA. MHOXKECTBEHHBIN
ajuienus3M. B3auMoeicTBue HEaysIeIbHBIX T'€HOB.

IIpakmuueckas paboma Ne 22.

OCHOBHbBIE T€HETUYECKHUE TOHATUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBHI,
aJUIeJIbHBIC T€HBI, AIbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PEIIECCUBHBIM
NpU3HAK, TOMO3UI0Ta, T€TEPO3UroTa, YHCTasl JUHUS, TUOPHUIbI, TC€HOTHII,
¢enotun.  OCHOBHbIE  METOJbl  TE€HETUKHU:  THOPHUJIOIOTHYECKUH,
[IUTOJIOTUYECKU I, MOJIEKYJIIPHO-T€HETUYECKU I

IIpakmuueckas paboma Ne 23.
3akoHbl MeHJens, CUeNaJeHHOe C IIOJIOM HAacJEelIOBAaHUE, HACIEIOBaHHUE
Ipynn KpoBH (peleHue 3a1ay)

Jlekyuonnoe 3anamue Ne 11

3akonomepnocmu usmenuusocmu. I enemuka yenosexa. Bzanmopencraue
TCHOTHUIIA U cpelbl npu (popMupoBanuu GeHoTura. Buasl M3MEHUYHBOCTH.
Kapuotumn yenoBeka. MeToibl N3y4eHUsI TEHETUKHU Y€JIOBEKa

Ilpakmuueckas paboma Ne 24.
Buasr usmenunBoctH. MccnegoBanre3akoHoMepHOCTEH MO (PUKAITMOHHOM
n3MeHUYNBOCTU. [locTpoeHME BapuallMOHHOTO psA/ia U BApUALMOHHOW KPUBOU

IIpakmuueckas paboma Ne 235.
I'enernyeckue 3ab60seBaHus yenaoBeka. COCTaBICHHUE U aHAJIU3 POJOCIOBHOM

Jexyuonnoe 3anamue Ne 12
Cenexyus opzanusmos. buomexnonoeus u cunmemuyeckas OUONO2UA.
MeTtoapl ceneKIMOHHON paboThl. MICKYCCTBEHHBIM MyTareHe3 Kak METOJ
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CeJIeKIMOHHOM paboThl. [lonmydyenue noaumniaouaoB. JOCTHKEHUS CeNeKIuu
pacTeHul M )KUBOTHBIX. COXpaHEHHE U M3YYEHHE TeHETHUYECKHX PEeCypCOB
KyJbTYPHBIX PAacTEHUN M MX AUKUX POIUYEH UIsl CO3JaHUsI HOBBIX COPTOB
U TUOPUTIOB CEIBCKOXO03UCTBEHHBIX KYIbTYp. OOBEKTHI, UCIOIb3YEMBbIE B
OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
xapaktepuctrka. KiieTouHas v reHHasi HH)XEHEpHsl.

IIpakmuueckas paboma Ne 26.
Cenexuusi opranu3MoB. LleHTpsl TPOUCXOXKIEHUS W MHOro00pasus

d KYJbTYPHBIXPACTCHUH. 3aKOH TOMOJIOTHYECKHX PSI0B HACIEICTBEHHOM
n3mMeHunBocTH. Coxpanenue komuekunu H.M. BaBunosa B ronst BOB
IIpakmuueckas paboma Ne 27.

10 buorexnomorus u CUHTETHYECKas ounosorus. Hcnonb3oBanue
MUKPOOPTaHU3MOB B TPOMBIIJIEHHOM IPOU3BOJICTBE.

Jexyuonnoe 3anamue Ne 13

3apooicoenue u paseumue  280MIOYUOHHLIX — NPeOCmasieHull 8
ouonocuu. IlpeANOChUIKM BO3HMKHOBEHUS JapBUHU3MA. DBOJIOLUOHHAS
teopust Y. lapsuna. Odopmiienne cunTeTnueckoil Teopun 3Bosoruu (CTI).
IIpakmuueckas paboma Ne 28.

Bo3HUKHOBEHUE U Pa3BUTHE SBOJIOLUOHHON OMOIOTrUU

11 buonoruueckast 3BOJIONMS; U3MEHSEMOCTh BUJIOB  (TpaHCchHOPMU3M);
sBoJirorinoHHbIe B3rsiabl K. JIunnes, XK.-b. Jlamapka, 2.0K. Cent-Unep, XK.
KroBbe. [[Brkyine criibl 3BOJIIOIKMU BUA0B o Y. J/lapBuny.

IIpakmuueckas paboma Ne 29.
CoBpemenHas »BomonmonHas ouonorus. Bxkinag 8 COT Y. [apsuna, C.C.

12 Yersepukona, .. [lImaneraysena, Jlx. Xonaeitna, JI.K. bensiea. 3nauenue

HBOJIIOLIMOHHOM TEOpUHU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.

Jlekyuonnoe 3anamue Ne 14
Muxpoassonioyus u e€ pezyromamol. llonynsanusa Kak 3JIeMEHTapHas €AUHULA
ABOJIIONMHU. DJieMEHTapHble (aKTOpPhl (JABWKYIIUE CHJIBI) OSBOJIOIMHU.
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EcrectBennbiii  orbop —  HampaBisomui  GakTop  SBOJIOIUU.
[Ipucnoco61eHHOCTh OPraHM3MOB KaK pe3yJIbTaT MUKPO3BOJtoLnU. Bum, ero
KPUTEPUH U CTPyKTypa. MexaHusmbl (GHOpMHpPOBaHUS OHOIOTHYECKOTO
pazHooOpasusl.

13

lIpaxmuueckas paboma Ne 30.
[Monynsiuust Kak d3JIeMEHTapHas €IWHUIA JBOJIIOLUUHU. JIEMEHTApPHBIC
(akTOpsI (ABUKYIINE CHUITBI) YBOJIFOITUH.

14

IIpakmuueckas paboma Ne 3 1.
[TpucnocobneHnss OpraHU3MOB M HX OTHOCUTENbHas LEJIeco00pa3HOCTb
ApomMopdo3bl U uanoanantauui. Bunu, ero Kputepuu u CTpykTypa.

Jlekyuonnoe 3anamue Ne 15

Maxposeonoyus u eé pezyromamsi. MeTONBI U3y4YEHUsST MaKpPOIBOJIIOLIMH.
XpOMOCOMHBIE MYTalldd M SBOJIONUS TeHOMOB. OOIIMe 3aKOHOMEPHOCTU
(IpaBmIIa) HBOTIOIUH.

15

IIpakmuueckas paboma Ne 32.
['omonornunbsle W aHAJOTHYHBIE OPTraHBI. PynumenTtsl. ATaBHU3MBL.
XpoMOCOMHBIE HAOOPHI YEJIOBEKA U IIMMIIaH3€

16

IIpaxmuueckas paboma Ne 33.
I'1aBHBIE HampaBiaeHUs HBOMIOIUHU. OOIIKE 3aKOHOMEPHOCTH HBOJIIOIIUU

Jexyuonnoe 3anamue Ne 16

Ilpoucxoorcoenue u paszeumue owcuznu Ha 3emae. HaydHble THIIOTE3BI
MPOUCXOXKIAEHUS KU3HW Ha 3emie. (OCHOBHbBIE JTallbl HEOPTaHUYECKOU
sBoJiroIMM. Mctopus 3emMiau U MeToabl €€ u3ydeHus. HauanbHbie HTaribl
OpraHuyeckoil spomoruu.  I[IpoucxoxaeHue >SyKapuoT (CHMOHOTEHE3).
DBOIIOIIMOHHOE MIPOUCXOXK/ICHUE BHUPYCOB. [TpoucxoxaeHue
MHOTOKJIETOUHBIX OpraHu3MoB. OCHOBHBIE JTallbl ABOJIOIMH BBICIIUX
pactennii. OCHOBHBIE ATaIlbl IBOJIOIMH KUBOTHOTO MUpa. Pa3zBuTue »Ku3HU
Ha 3emJie Mo ’paM U mepuojiaM MaccoBble BBIMUPAHUS — DKOJOTHYECKHUE
KPU3HUCHI IPOIILIOTO.

17

IIpakxmuuecxas paboma Ne 34.
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Pa3uTtne xu3HM Ha 3emie MO 3paM W INEpUOAaM: apxeul, MpoTEpO30il,
nmajgeo30u, Me3030i, KailHo30M. OOImas XapakTepuUCTHKa KiIuMara |
r€0JIOTUYECKHUX MPOLECCOB.

18

Ipakxmuueckas paboma Ne 335.
N3yyenue ocobeHHOCTEN CTPOCHUS PACTeHHUM pa3HbIX 0T/AeN0B. M3yueHue
0COOEHHOCTEH CTPOEHUS MO3BOHOYHBIX KUBOTHBIX.

Jlekyuonnoe 3anamue Ne 17

Ilpoucxoorcoenue uwenosexa — aumponocenes. Paznensl ©W - 3amadu
aHTpornojoruu. Metoasl aHTPOnoAoTuu.CTaHOBJICHUE NPEACTABICHUNA O
MPOUCXOKIECHUM YesoBeKa. CXOJICTBO YEJIOBEKA C )KMBOTHBIMU. JIBIIKYILIHE
cunbl  ((aktopsl) aHTpororeHe3a (OCHOBHBIE CTAaJUHM AHTPONOrEHE3A.
DBOJIONMS COBPEMEHHOTO YeJIOBEKA. YenoBeueCKue pachl.

19

IIpaxmuueckas paboma Ne 36.

OCHOBHBIE CTaJUU AHTPOIIOI€HE3a:  ABCTPAJIONMUTEK, YEJIOBEK YMEJbIH |,
YEeJIOBEK MPSAMOXOMASIINN,  JEHUCOBCKUM 4YEJIOBEK, HEaHIepTaJIblIbl,
KPOMAaHBOHIIBI.

20

Ilpakmuuecxas paboma Ne 37.
OBOJIIOIMA COBPEMEHHOr0 4YenoBeka.  YenoBeueckue pacbl. M3ydenue
AKOJIOTMYECKHUX aJanTalliid YeJI0BeKa

10

Jexyuonnoe 3ansmue Ne 18

IKono2us — HaAyKa 0 63AUMOOMHOULEHUSIX OP2AHUIMOBU HAOOP2AHUZMEHHBIX
cucmem ¢ okpyscaroweti cpeoou.  Opeanusmel u cpeda OOUMAHUA.
3apoKJIeHue W Pa3BUTHE DKOJIOTUUM B TpyAax ydeHbIX. CBsI3b IKOJOTUH C
apyrumu  Haykamu.Meroasl  skojoruu.  IloneBbie  HaOmrOACHUS.
DKCIEPUMEHTHI B 9KOJIOTUM: TIPUPOJIHBIE U JabopaTopHbie. MoaenupoBaHue B
AKOJIOTUU. MOHUTOPUHT OKPYKAKOLIEHW CPelibl: JOKAIbHBIN, PETUOHAIBHBIA 1
rJI00abHBINA. 3HAUYCHNE YKOJIOTUICCKUX 3HAHUN ISl YETIOBEKA.
Okonoruueckne  (PakToppl | 3aKOHOMEPHOCTU HUX  JEUCTBUSI.
AbGuotnueckue ¢aktopel. Cpenbl oOUTaHMUs OpPraHU3MOB. buonornueckue
putMbl. JKuzHeHHBIE POpMBI Oprann3MoB. buotndeckue hakTopsl.
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21

llpaxmuueckas paboma Ne 38.
N3yuenne MeTo10B 3KOJIOTMUECKUX UCCIeA0BaHUN. DKOJIOTUYECKHE (PaKTOPbI
u 3aKOHOMEPHOCTH HMX  JEHCTBHS.

22

Ipaxmuueckas paboma Ne 39.

BoisiBiieHHEe NpUCIOCOOJEHUI OPraHM3MOB K BIIMSHHIOCBETAa. BhIsABieHHE
MPUCTIOCOOTICHU OPraHW3MOB K BIMSHHUIOTEMIEPATYpPbl. AHATOMHYECKUE
0COOCHHOCTH PACTEHUH W3 pa3HBIX MECTOOMTAHUS.

11

Jexyuonnoe 3anamue Ne 19

Ixono2us 6u008 u NOnYAAYUU. IKOJIOTHIECKUE XapAKTEPUCTUKHU MOMYJIALIHH.
DKoJoruueckasl CTpykTypa MOmyJsiiud. OKOJIOTMYECKUE CTPAaTErny BUOB
(r- u K-ctpaterun).Ilonsrue 06 sxojiornveckoi Hulile Buaa. MectooOuTaHue.
Bun kak cucrema mnomynsiui. Apeansl BUIOB. Buabl U MX >KU3HEHHBIC
CTpaTeruy. DKOJOTMYECKUE SKBUBAJICHTHl. 3aKOHOMEPHOCTU IOBEACHUS U
MUTPALUNA KUBOTHBIX. BUOJOTHYeCKe HHBA3UMYYKEPOTHBIX BUJIOB.

23

IIpakmuuecxas paboma Ne 40
Dkonoruyeckue ctpateruu BumoB (- u K-crparerun). IlpucnocoOseHus
CEMSIH PACTEHHI K PACCEIICHUIO

24

Ilpakmuuecxas paboma Ne 41
OKOJIOTUYECKHE  XapaKTepucTuku  momyisiuuu.  [lomynmsmumst  kak
Ounonornyeckas cucrema. Pemnienue 3anaq

12

Jlekyuonnoe 3anamue Ne 20

Ixonozus cooowecms. Ixonocuveckue cucmemvl. CoodIIECTBA OPTaHU3MOB.
bruoneno3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMH B OHWOIICHO3E.
DxocucreMa kak oTkpbitas cucrema (A.Jx. Tenciu). OcHOBHBIEC TOKa3aTEIN
AKOCHUCTEeMbI. bromacca W MpoAyKIusa. DKOJIOTHYSCKHUE MHUPAMHJIBI YUCE,
Oouomaccel W OSHepruu. I[IpUponmHBIE 3KOCHCTEMBI. AHTpOIIOTECHHBIC
DKOCHUCTEMBI.  ATrpo3KocHcTeMa.  ATpPOIICHO3. YpboskocucTeMsl.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aWMOJCHCTBUN OPraHU3MOBB
HIKOCHCTEMAX.
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25

llpaxmuueckas paboma Ne 42

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsizu MexIy
opranu3mMamu B OuorieHo3e. KpyroBopoT BelecTB M MOTOK SHEPIHH B
skocrucTeMe. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. Pelienne 3a1ay

26

Ilpakmuuecxas paboma Ne 43

HanpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKLIECCHHU.
AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATpo3KkocucTemMa. ArporueHo3. Paznuuwns
MEXy aHTPONIOIr€HHBIMH M PUPOIHBIMU SKOCUCTEMAMU. Y pPOOIKOCUCTEMBI.

13

Jexyuonnoe 3anamue Ne 21
buocgepa — enobanvuas sxocucmema. Yenosek u okpyscarouwas cpeoa.
buocdepa — obmennanerapHas o0osiouka 3eMiM, TZI€ CYIIECTBYET WIIU
CYLIECTBOBaJIa KHM3Hb. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OUOCHEpPHI.
KpyroBopoTbl BelecTB U OMOreOXMMHUYECKHE LMKIBI (yriiepona, a3oTa).
PurmuuHocTh sBieHuit B Ouocdepe. 3oHanbHOCTh Onocdepsl. IloHarue o
ounome.
DKOJIOTUUECKHE KpPU3UChI M HUX MNpUYMHBL. Bo3neiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHUe BO3IYIIHOW cpeAbl. AHTPONOTEHHOE BO3CUCTBUE
Ha PACTUTENIbHBIM W KUBOTHBIA MHUD. OCHOBHBIE TPUHLHUIBI OXPAaHbI
npupoabl. OCHOBHbBIC MPUHIUINBI YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA U
TIPUPOJIBI.

27

lIpaxmuueckas paboma Ne 44
buocdepa — obmennanerapras 0000uka 3eMIIH, T CYIIECTBYET TN
CyliecTBOBaJa )Ku3Hb. YueHue B. M.BepHanckoro

28

Ilpakmuueckas paboma Ne 45

3aKOHOMEpPHOCTH cyiiecTBoBaHus O6uochepbl. OcobeHHOCTH OMocdepbl Kak
rIo0ambHOM  DKOCHCTeMBI. J[MHamudeckoe paBHOBecMe B Oumocdepe.
KpyroBopoTbl BeliecTB U OHOTC€OXMMHYECKHE IUKIBI (Yriaepoja, a3ora).
PutmMuyHOCTS siBJICHHI B Ouochepe.

29

llpaxmuueckas paboma Ne 46.
3arpsi3HEHHE OKPY>KAIOIIEH Cpeibl.
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30

llpaxmuueckas paboma Ne 47.
Cnioco0Obl 0XpaHbl OKPYKAIOIIEH Cpeibl.

Camocmosamenvuas pa60ma

Tloocomosums doxknao u npezenmayuro Ha memy. «IKoN0cuuecKue Kpu3sucul
u dKoJlocuveckue Kamacmpogbbl. Hpedomepau;eﬂue UX 603HUKHOBEHUA)).

HNTOI'O 3A 2 CEMECTP

26

30

HUTOI'O 3A KYPC

42

94
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5 YCJIOBHUS PEAJIMBAIIMY YYEBHOM JUCIIUIIJIMHBI

5.1 Tpe6oBaHuss K MHHUMAJIbHOMY MAaTEePUATbHO-TEXHHYECKOMY
odecrneYeHu 0

Peanuzanmst yuyeOHOW MUCHUILIMHBI TpeOyeT Hamudusi ydeOHOTO KaOWHeTa
ounonornu. KoMIIEKTHOCTB: TOCA0OYHBIE MECTa MO KOJWYECTBY OOYYArOIINXCS;
mkad/cTennax

1; aBTOMaTU3MPOBAHHOE paboyuee MECTO: IEPCOHANTBHBIN KoMITbioTep B 161 B
coctae ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER V226HQL
auar.21.50.+MbIIIb+KJIAB - 1 mr.; mocka-skpaH 1 IIT.; WHTEPAKTHUBHBIN
npoektop NEC U321Hi MT - 1 wr.; ucrounuk Oecrnepedoitnoro nutanus Nippon
— lmr.; cereBoit pubTp Buro 1.8 merpa — 1 mir.

[Iporpammuoe oOecrieuenue: 1. JIMIEH3MOHHOE MPOrpaMMHOE 0OeCIeueHUE
«Antumnaruat. BY3» 2. JlunensnonHoe nporpamMmmHoe obOecrieuenune «Cucrema
Koncynerantllnroc» 3. JlunensnonHoe mnporpamMmmHoe obOecriedeHne 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 UudopmanmonHoe obecrevyeHue 00yaeHus
Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX H3aaHuil, MHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

1. buonorwus. 10 knacc : yae0, 1t o61eo0pa3oBaT. opraHu3anmii : yriayoi. b63
ypoBesb / [B. B. Ilaceunuk u ap.] ; nox pea. B. B. Ilaceunuka. — M. :
[Ipocsemenne, 2019. — 336 c.

2. buonorus. 11 xmacc : yue0, 115 o01ieodpa3oBar. opranusaiui : yriyos. b63
yposesb / |B. B. Ilaceunuk u ap.| ; nox pen. B. B. [laceunuka. — M. :
[Ipocsemenne, 2019. — 320 ¢

JlonmosiHUTEILHAS JIUTEpaTypa:

1.KoncrantuHoB, B. M. buomorus mias mpodeccuit M crnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieii : y4eOHUK ISl CPEl.
pod. obpazopanus / B. M. Koncrantunos, A. I'. Pezanos, E. O. ®aneeBa
; mox pea. B. M. KoncrantunoBa. - 3-¢ u3a., nepepad. u gom. - Mocksa :
Axanemus, 2016. - 332 c. : un. - (IIpodeccrnonanpHOoEe OOpa3oBaHUE.
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O6m1eo6pazoBaTeNbHBIC TUCIHUILIAHEI). - bubmuorp.: ¢. 329. - ISBN 978-
5-4468-2946-0 : 702-08.

HNuTepHeT-pecypcobl

1.

2.

Bcest 6uonorusa. CoBpeMeHHass OMOJIOTHS, CTaThU, HOBOCTHU, OMOIMOTEKA -
www.sbio.info

EnuHoe oOKkHO pgocTyma K 0Opa3oBaTelbHBIM pecypcaM HMHTepHEeTa 10
ounostoruu - Www.window.edu.ru

Tect nnsg aOUTYpUEHTOB TIO BCEMY IIKOJIBHOMY KypCcy OHOJIOTHH -
www.5ballov.ru/test

TeneKkoOMMYHUKAIIMOHHBIC BUKTOPUHBI TI0 OMOJIOTUHA — 3KOJIOTHH Ha CEpPBEpPE
Boponexckoro yausepcurera - WWw.vspu.ac.ru/deold/bio/bio.htm

buomnorus B8 OTkpeITOM KoJuiemke. CalT COACPIKUT SJISKTPOHHBIA Y4SOHUK 110
ouostoruu, On-line TecTsl - Www.biology.ru

DIEKTPOHHBIA  y4EeOHUK, OONBIIONW CIIMCOK HHTEPHET-PECYPCOB  —
www.informika.ru

buonornyeckas kapTuHa Mupa. Pa3jgen  KOMIBIOTEpPHOTO  ydeOHHKa,
pa3paboTaHHOTO0 B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE -
www.nrc.edu.ru

Penkue wm wmcuesaroniue >KMBOTHBIE POCCHM — MPOCKT DKOJOTHYECKOTro
ueatpa MI'Y um. M.B.JlomoHOcoBa - Www.nature.ok.ru

JIIst TeX, KTO YYUTCS caM U YYUT JPYTUX; OYHO W JMCTAHIIMOHHO, OMOJIOTHH,
XUMHH, IPYTUM MPEAMETaM -

10.Buosorus B Bompocax u orBeTax - Www.schoolcity.by
11. buonoruss anA IIKOJABHUKOB. KpaTkas, KOMIAKTHas, HO JOCTaTOYHO

noapoOHas wHbopMarusa 1mo pasaenaMm: «OOmas Ouonorus», «boranmkay,
«3oonorus», «Yemosex» - Www.bril2002.narod.ru

" ®roC COO - (enepanbHblii TOCYJapCTBEHHBIH O00pa30BaTeNbHBIA CTAHAAPT CPEIHEr0 OOIIEro
00pa3oBaHUS
" ®IOC CIO - (enepanbHBII TOCYOAPCTBCHHBIH  00pa30OBaTENbHBIN  CTaHIAPT  CPEIHErO

po¢eCCHOHATBHOTO 00Pa30BaHUS 110 CIIEIIUATFHOCTH (TIpodecch)

it ®OIT COO — denepanbHas 06pa3oBaTeNbHas IPOrPaMMa CPEIHEro oOLIEro 06pazoBaHus
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