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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma o0mieoOpa3oBaTeIbHON  YUEOHOM  JUCHUIUIMHBI
«Buonorus» paspadoTana Ha ocHoBe Tpedosanuii ®I'OC COO', ®I'OC CIIO! no
cooTBeTCcTBYIONIEH cnienuanbHOCTA 19.02.11 TexHonorus npoayKTOB NMUTAHUSA U3
pactutensHoro ceipbd 1 @OIT COO'" ¢ yyeTom pabouyeii mporpaMMbl BOCIIUTAHHUS
JUISL peanu3anuy  00pa3oBaTeNbHOM mMporpaMMbl 1o crnenuambHocTH 19.02.11
TexHOIOTHS MTPOTYKTOB MMUTAHUS U3 PACTUTEIHHOTO CHIPHSI.

Lens uzyuenus yuebHoro npeamera «buonorus» Ha yriayOaéHHOM ypoOBHE
OBJIaJICHWE  OOYYalolMMUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3alliyd >KUBBIX CHUCTEM pAa3HOrO0 paHra W MNpUOOpETEeHUE YMEHUH
WCIIOJIB30BaTh JTH 3HAHUAB (JOPMUPOBAHUHU MHTEpPECA K OMpPEAeIEHHON 00JacTh
po(EeCCUOHANIBHON JIESITENBHOCTH, CBSI3aHHOM C OWOJOrMel, WM K BBIOOpY
y4eOHOTr0 3aBeJICHUS JIJIs1 MPOAOJIKEHUSI OMOJIOTMYECKOT0 00pa30BaHMUs.

3ajgayamMu u3ydeHHsl yuyeOHoro mnpenmera «buosorus» Ha yriayOnéHHOM
ypoBHE «bUOTOTUS SIBIASIOTCS:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApPTHHY MUPa;0
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTAX OHOJIOTMYECKUX CHUCTEM (KIIEeTKa,
OpraHu3M, MOIYJIAIUs, BUA, OMOreo1eHo3, orocdepa); 0 BHIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalolmMXcsi ¢ METOJlaMH T[O3HAHUS >KUBOW MPUPOIbI:
UCCJIEIOBATENLCKUMU  METOAaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIpHOM U
KJICTOYHOM OMOJI0TUH, SMOPUOJIOTUHN U OMOJIOTUM PA3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTUM W CHUHTETHYECKOW OHMOJIOTHH, TaJCOHTOJIOTHH, DKOJIOTHH);
METOJaMU CaMOCTOSITEJIbHOTO TPOBEICHUS OUOJOTMUYECKUX HCCIEI0BaHUN B
naboparopun W B mpupojae (HaOMIOJeHHWE, U3MEpPEHUEe, OIKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIAJICHUE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEJIBHO HAaXOAWTh,
aHAJIM3UPOBATh U HCMOJB30BaTh OMOJOTHYECKYI0 HWH(OpPMAIMIO; TMOJIb30BaThCS
OMOJOTUYECKON TEPMUHOJIOTHEN W CHMBOJIUKOW, YCTAHABJIMBATh CBS3b MEXKIY
pa3BUTHEM  OWOJIOTMM W  COLMAIBbHO-DPKOHOMHYECKUMHU M IKOJOTHYECKUMU
npoOjeMaMu YeJOBEUECTBA; OIICHUBATh MOCJEICTBUS CBOCH ACSATEIBHOCTU IO
OTHONIIEHUIO K OKPY’KaIoIIel MPUPOIHON Cpeie, COOCTBEHHOMY 3I0pPOBBIO H
3JI0POBBIO OKPY>KAOIIUX JIFOEH; 000CHOBBIBATH U COOJIIOIATh MEPHI MPO(UTAKTUKI
MH(DEKIMOHHBIX 3a00JIeBaHU, MpaBujia MOBEACHUS B MPUPOJE M OOECIEYEHUs
0€30MacHOCTH COOCTBEHHOM KU3HEACATEIBHOCTH B UPE3BBIYAMHBIX CHUTYyaIUIX
MPUPOJIHOTO U TEXHOTC€HHOTO XapaKTepa; XapaKTepru30BaTh COBPEMECHHBIC HAyUHbIC
OTKPBITHS B 00J1aCTH OUOJIOTUH;

pa3BUTHE y 00YUYAIOIIUXCSl MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
C TMpolecce 3HAKOMCTBA C BBIJIAIONIUMUCS OTKPBITUSAMH U COBPEMEHHBIMHU



UCCIIEIOBAaHUSIMH B OHOJIOTHH, peIIaeMble €10 NpodiieMaMu, METOI0JOoTHueH
OMOJIOTMYECKOTO MCCIIEI0BAaHUS, IPOBEAECHUE SKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUM,
perieHuss OMOJIOTUYECKUX 3a7ady MOJCIUPOBAHUA OWOJIOTHUYECKUX OOBEKTOB U
MPOLIECCOB; BOCIUTAHUE Yy OOYYalOMIMXCA IIEHHOCTHOTO OTHOUICHUS K YKUBOH
OpUpoAe B IEJIOMU K OTHIEIbHBIM €€ OObeKTaM U SIBJICHUSAM; (popMUpOBaHHE
HKOJIOTUYECKOM, TE€HETUYECKON TIpaMOTHOCTH, OOIIEH KyJIbTypbl MOBEIACHUS B
PUPOJE; MHTETPAllMU €CTECTBEHHO- HAYYHBIX 3HAHUI;

npuoOpeTeHre  OO0y4YaloImUMHUCS  KOMIETEHTHOCTH B PAIlMOHAILHOM
MPUPOAOTIOIH30BaHNHU (COOII0IEHNE TIPABUIT TOBEJICHUS B IPUPOJIE, OXPAHbI BUJIOB,
IKOCUCTEM, OHocdepbl), COXpaHEHHMH COOCTBEHHOTO 3J0POBbS M 3I0POBbS
OKpyXXaromux Jrofed  (coOmiomeHuss Mep NpoPUIaKTUKKA — 3a00JIeBaHUM,
o0OecrieueHrne O€30MacHOCTH KU3HEACSITENBHOCTH B YPE3BBIYANHBIX CHUTYaIUAX
OPUPOAHOTO W  TEXHOIEHHOIO0  XapaKTepa) Ha OCHOBE  MCIHOJIb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUIB MOBCETHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM i1  OCO3HAHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaAyomemMy npodeccuoHaIbHOMY CaMOOIIPENEICHUIO, B COOTBETCTBHU C
VH/IMBU1yaJIbHBIMU UHTEPECAMH U TOTPEOHOCTSIMU PETHUOHA.

HucuunnuHa «brosnorus» BXoAUT B 00111€00pa30BaTENbHbIN LUK U SBISETCS
00s3aTenbHBIM  00111€00pa30BaTEIbHBIM  yUE€OHBIM TNPEAMETOM, H3Yy4aeTcs Ha
yIIyOJIEHHOM YPOBHE MAJIi €CTECTBEHHOHAYYHOro Mpo(duis Mo ClenuagbHOCTH
19.02.11 TexHosOrust TPOAYKTOB MUTAHUS U3 PACTUTEIBHOIO ChIPBS.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCIUIIJIMHBI

OcBoeHue  cojaepkaHMs — AUCHUIUIMHBI  «buomorus»  oOecrneunBaeT
JIOCTUKEHHE 00YUarOIUMUCS CJIEIYIOMIMNX PE3YIbTATOB:

JIUYHOCMHBIX

1) B cdepe rpakmaHCKOro BOCIUTAHUS: CPOPMHUPOBAHHOCTh TPaKIaHCKON
MO3UIIMUA 00YyYaIomerocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
OOIIIECTBA; OCO3HAHME CBOWUX KOHCTHTYIIMOHHBIX TIpaB H  OO0S3aHHOCTEH,
YBaXKEHHE 3aKOHA U TMPaBOIOPsJKAa; TOTOBHOCTh K COBMECTHON TBOPUYECKOM
NEATEIbHOCTH TPU CO3JaHUU y4eOHBIX TMPOEKTOB, PEIICHUH YUYEOHBIX U
MO3HABATENIbHBIX  3a/lay,  BBIMOJHEHUU  OMOJOTUYECKUX  DKCIEPUMEHTOB;
CIIOCOOHOCTh OMpPEIETATh COOCTBEHHYIO IMO3HUIIMIO IO OTHOIICHHWIO K SBJICHHUSIM
COBPEMEHHOU >KU3HU U OOBSACHATH €€, YMEHHUE YUMUTHIBATH B CBOUX JEHUCTBUSIX
HEOOXOJIMMOCTh KOHCTPYKTHUBHOT'O  B3aWMOICHCTBUS JOJIeW € pa3HbIMU
yOSXKIACHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMH U  COLMAJIBHBIM  IOJOXKECHUEM;
TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBLITIOJIHEHUSI y4YEOHBIX,
MO3HABATENBHBIX M HCCIEI0BATEIbCKUX 3aJlay, YBAKHUTEIHHOTO OTHOIICHUS K
MHEHHIO OIMOHEHTOB TMpPU OOCYXXJICHHH CIHOPHBIX BOIPOCOB OHOJOTUYECKOTO
COZAEPKaHUs; TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) B chepe marpmoTHuecKoro - BOCHUTAHHUSA:  CHOPMHUPOBAHHOCTH



POCCUMCKOM TPaXJAHCKOW WAECHTUYHOCTH, NMATPUOTH3MA, YBAKEHUSA K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH Iepeln PoamHON, ropaoctu 3a cBOM Kpau, CBOIO
Ponuny, cBOU SI3bIK M KyJbTYpY, HPOILJIOE U HACTOAIIEE MHOTOHAIMOHAIBLHOTO
Hapoja Poccuu; IeHHOCTHOE OTHOIIIEHUE K TPUPOJTHOMY HACIIEIUIO U TaMATHUKAM
OpUPOABI, JOCTUXKEHUsIM Poccuum B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TPY/€;CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OHOJIOTMM, TIOHMMaHUS 3HAYeHUS OWOJIOTMM B TMO3HAHWU 3aKOHOB
IPUPOBI, B )KMU3HUYEIOBEKA U COBPEMEHHOTO OOIIECTBA; UaAeHHAs YOS KIEHHOCTD,
TOTOBHOCTh K CIIY>KE€HHUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) B cdepe n1yxOBHO-HPAaBCTBEHHOTO BOCIHMTAHUS: OCO3HAHHUE JTyXOBHBIX
IIEHHOCTEH POCCHUUCKOTO Hapojna; chOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO TOBEICHUS, CIOCOOHOCTH OICGHWBATh CHUTYallUI0 W TIPUHUMATh
OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH; OCO3HAHHWE JIMYHOTIO BKJIAJa B IOCTPOECHHUE YCTOWYMBOIO OyIyIIEro;
OTBETCTBEHHOE OTHOILUEHHWE K CBOMM POJUTENSM, CO3/IaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TNPUHATHS IIEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaguuuaMu HaponoB Poccuu;

4) B cdepe 3cTeTHIecKoro BOCIUTAHUS: SCTETUUECKOE OTHOIIICHUE K MUDY,
BKJIIOYAsl CTETUKY ObITa, HAYYHOTOU TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a,
OOIIECTBEHHBIX OTHOIICHUI;, MOHMMAaHHE SMOIMOHAJIBLHOTO BO3JIEHCTBUS >KMBOU
NpUPObl M €€ IIEHHOCTU; TOTOBHOCTh K CaMOBBIPQKEHHUIO B pa3HbIX BHAAX
HCKYCCTBa, CTPEMJICHUE MTPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) B cdepe ¢usudeckoro BOCIUTAHUSA: TOHMMaHUE U pealH3alus
3I0pPOBOTO M 0Oe30MacHoro ooOpa3a >XU3HU (3I0pOBOE TUTAHHUE, COOJIOJCHUE
TUTUEHUYECKUX TPaBUIl U HOPM, COUTAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA,
peryispHas  ¢u3uyeckas  aKTUBHOCTb), OEpPENKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY M TICUXUYECKOMY
3I0POBBIO; TMOHMMAHUE IIEHHOCTH MPABUJI WHIUBUAYAJIBHOTO W KOJUIEKTUBHOTO
0e30MacHOro0 MOBEAEHUSI B CUTYALMIX, YIPOXKAIOLWUX 3I0POBbI0 U KU3HU JIOIEH;
OCO3HAHHWE TIOCJIEJICTBUM W HENPUATUS BPEAHBIX TMPHUBBIYCK (yHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS1);

6) B cdepe TpyaoBOro BOCHUTAHHA: TOTOBHOCTh K TPYAY, OCO3HAHHE
[IEHHOCTH MAacTepCTBa, TPYI0Jt00He; TOTOBHOCTh K AaKTUBHOW JI€ITEIbHOCTH
TEXHOJIOTUYECKOW M COIMAJIbHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IJIAHUPOBATh U CAMOCTOSITEIBHO BBIINOJHATH TaKyko JAEATEIbHOCTb, WMHTEpPEC K
paznuyHbiM  cepaM Tpo(ecCHOHATBHON N1eATEIbHOCTH, YMEHHE COBEpILIATh
OCO3HaHHBIM BBIOOp Oynymied mnpodeccuu U Ppearru30BbIBATH COOCTBEHHBIC
KU3HEHHbIC IUJIaHbl, TOTOBHOCTH UM  CIIOCOOHOCTh K OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) B cbepe 3KOIOrHYECKOro BOCIIUTAHUS: KOJOTHUECKHU IEIeCO00pa3HOe
OTHOUIEHWE K TPUPOJE KaK HCTOYHMKY JKM3HM Ha 3emJie, OCHOBE €€
CYILIECTBOBAHMS; TOBBIIICHUE YPOBHS IKOJOTUUYECKOW KYJIbTYpHI: MPUOOpETECHUE
OMbITa TUIAHUPOBAHUS TOCTYNKOB M OIEHKH UX BO3MOXHBIX TMOCIEICTBUI s



OKpYXaIomenCcpeIbl; 0CO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHUYECKUX TTPOOIemM
U IyTeH UX PEIICHUs; CIIOCOOHOCTh HCTOIh30BaTh NMPHOOpETaeMble MPU U3YICHUU
OWOJIOTUY 3HAHWSW YMEHHS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAlOHATLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  MpPaBWJI  TOBEJIEHUS B  MPUPOJE,
HaIlpaBJCHHBIX HAa COXpPAaHEHHWE PABHOBECHUS] B HKOCHUCTEMAX, OXpaHy BHJIOB,
KOCUCTEM, Ouocdepsl); aKTUBHOE HENPUSITHE JEHCTBUN, NPUHOCAIIUX BPE/
OKpYXarolel MPUPOJHON cpelle, YMEHHE NPOrHO3UPOBATH HEOJIArONPHUATHBIE
HKOJIOTHYECKUE MOCIEACTBUANPENPUHUMAECMBIX ACHCTBUN U MpeAOTBpallaTh UX;
HaJIM4KUE PA3BUTOIO IKOJIOTMYECKOTO MBIIIUICHHUS], SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
JESATEIbHOCTH SKOJOTUYECKON HANPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMU
B IO3HABATEJIbHOM, KOMMYHHUKATUBHOW WM COLMAJIBbHOW NPAKTHUKE, TOTOBHOCTU K
YYaCTHIOB MTPAKTUYECKOMN ACSITEIHPHOCTH YKOJIOTHISCKON HAPaBICHHOCTH;

8) B cdepe mneHHOCTM HAy4HOTO TIO3HaHUS: CHOPMHPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHO!N MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B IMOJIMKYJIBTYPHOM MUPE; COBEPIIICHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKOM KYJIBTYphl KaK CpEICTBA B3aUMOJCHCTBUS MEXIY JIIOJBMH U
MO3HAHUS MHUPA; TOHUMAaHKE CeUPUKN OMOJOTUN KaK HAyKH, OCO3HAHUS €€ POoJin
B (OpPMHUPOBAHUY PALIUOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEICTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE NPUPOJbI, YeIOBEKa U
oOIIecTBa, B TO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpoOIemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS; YOSKAEHHOCTD B 3HAUMMOCTU OMOJIOTHH TSt
COBPEMEHHOW NUBWJIM3AIUMU: 00ECIIEUeHUS HOBOTO YPOBHS Pa3BUTHSA MEIUIIUHBI,
CO37aHNE TIEPCTICKTUBHBIX OMOTEXHOJIOTHHA, CIIOCOOHBIX pEeIIaTh PECypPCHBIE
npoOJIeMBbl Pa3BUTHS YEIOBEUECTBA, IOWCKA ITyTE€H BBIXOAA W3 TIIOOATBHBIX
DKOJIOTHYCCKUX TPOOJIEeM W OOCCICUYCHHS TIEPEXOJaK YCTOMYMBOMY Ppa3BUTHIO,
paIMOHAIBHOMY HCITOJIb30BAHUIO TPUPOIHBIX PECypCcoBH (OPMHPOBAHUIO HOBBIX
CTaHJAPTOB XU3HH, 3aMHTEPECOBAHHOCTH B MOJTYYECHUN OHMOJIOTMYECCKUX 3HAHWUU B
IeJIAX TOBBITICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0YyYaromuxcsi, GopMHUPyEeMOit
Opyu  WU3y4YeHUHU OWOJIOTUM;, TOHMMAHHUE CYIIHOCTA METOJIOB  TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJTy4aeMbIe
3HAHMS JIJIS1 aHAJIM3a U OOBbSICHEHHUS SIBJICHUH OKPYKAIOMIEro MUPA U TPOUCXOIAIINX
B HEM U3MEHEHH, yMEHUE JieslaTh 000CHOBAHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX
(GhakTOB U WMEIOIIMXCA JAHHBIX C IENbI0 TOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAaMOCTOSITEIILHO MCIIOIB30BaTh OMOJIOTHYCCKUE 3HAHUS JIJIST PEIICHHMSI
npo0jeM B peadbHBIX >KMU3HCHHBIX CHUTYyaIUsAX; OCO3HAHWE IEHHOCTH HAyJHOM
JEATEILHOCTH, TOTOBHOCTH OCYIICCTBJIATh IPOCKTHYIO W HCCICIOBATEIBCKYIO
NEeATEeILHOCTh WHAMBUAYAJIbHO M B TPYIIE; TOTOBHOCTh M CIOCOOHOCTh K
HEIMPEPBIBHOMY OOpa30BaHWIO M CaMOOOpa30BaHMIO, K aKTHBHOMY TIOJYYCHHIO
HOBBIX 3HAHHH 110 OMOJIOTUH B COOTBETCTBUU C )KM3HEHHBIMU MTOTPEOHOCTSIMHU.

Mem anpedmemubtx .



MertanpenmerHble pe3yabTaThl OCBOCHHUs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HaYyuMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEeIMETHbIE) OO0IeHayYHbIe MOHATHS, OTPaKaoIIne
IEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M chnenuduKy MeTOAOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DPHEPrus, sIBJICHHUE, Mpolece,
CUCTEMa, Hay4yHbIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIE
yuyeOHble JAeicTBUsl (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIC),
oOecrieunBaromue GopmupoBanue (HyHKIIMOHATLHON MPAMOTHOCTH U COLIMAJIBHOM
KOMIIETEHIIUH OOYYalOlUXCs;  CIIOCOOHOCTh  OOy4YaloluXcsi  UCIOJIb30BaTh
OCBOCHHBIE MEXIAUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEMCTBUSAB [T03HABATEIBLHON U COLUAIIBHOMN MPAKTHKE.

1) ©0a3oBbIC JIOTWYECKHE JCUCTBUS: CaMOCTOSTEIBHO (OPMYJIMPOBATH U
aKTyaJIM3upoBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE; MCIIOIb30BATh IPH
OCBOCHHH 3HAHUI MPUEMBI JIOTUYECKOT0 MBIIUIEHUA (aHAIN3a, CUHTE3a, CPABHEHMUS,
Kiaccupukanu, 00O0OIIEHUS), PACKpPbIBaTh CMBICT OWOJIOTMYECKUX MOHSATUN
(BBLIETSATh WX XapaKTepHblE TMPHU3HAKH, YCTAHABIMUBATh CBA3UM C JAPYTHUMHU
MOHSTHUSIMH ); ONIPEAEIISATD 1EJIU IS TEIIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX
JOCTH)KEHHSI, COOTHOCHUTD PE3YNbTATHI JACATENBHOCTH C IOCTABICHHBIMH LIEISMU;
UCIOJIb30BaTh OMOJIOrMUECKUE MOHATHS ISl OOBSICHEHUSI (PAKTOB U SBJICHUHN KUBON
IPUPOJIbI; CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTHUBHBIC, NEAYKTUBHBIE, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
SBJIICHUSIX, (OPMYIUPOBATh BBIBOJBI M 3aKIIOYCHHS; TPUMEHSTh CXEMHO-
MOJICJIHBIE CPEICTBA JIJISl MPEACTABICHHS CYIIECTBEHHBIX CBA3EH M OTHOUIEHUH B
U3y4aeMbIX OHMOJIOTMUYECKUX OOBEKTaxX, a TaKXe MPOTUBOPEUUMN pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbIX MH(OPMALMOHHBIX MCTOYHMKAX; pa3padaTbiBaTh IJIaH
pemieHuss MmpoOJieMbl C  y4€TOM aHajiu3a HUMEKOIIMXCA MaTepUalbHBIX U
HEMaTepHAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUI NEATEIbHOCTH;
KOOPJIMHUPOBATh U BBHITIOJNIHATH PabOTy B YCJIOBHUSIX PEaTbHOTO, BUPTYaTbHOTO
U KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU
pEeIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCCIIEAOBATEILCKUE ICHCTBHUS: BIIAJACTh HABBIKAMU Y4YCOHO-
UCCJIEIOBATENBCKOM U MMPOEKTHON AESITEIbHOCTH, HAaBBIKAMU pa3pelieHus MpooieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHCKY METOJIOB PELIEHUS
NPaKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOJI0B MO3HAHUS; UCIIOJIb30BATh
pa3nuyHble BHIBI JICSITENIBHOCTH TIO0 TOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpHpETalUU, NPeoOpa3oBaHUIO0 U MPUMEHEHUIO B YUEOHBIX CUTyalUsX, B TOM
YyClie MPU CO3IaHUU YYEOHBIX U COIMAIBbHBIX MPOEKTOB; (HOPMUPOBATH HAYUHBIN
TUT MBIIUICHUS, BIQJ€Th HAYYHOW TEPMHUHOJOTHEH, KITIOYEBBIMU TIOHATHUSMHU U
METO/IAMH; CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESTEIIbHOCTHH KU3HEHHBIX CUTYaIIUSX; BBISIBIISITh IPUYUHHO-CIICACTBECHHBIE CBSI3U
W aKTYaJU3UPOBATh 33/1a49y, BBIIBUTATh TUIIOTE3Y €€ peIeHus, HaXOIUTh apTyMEHThI



JUIS JI0Ka3aTeNbCTBA CBOMX YTBEP)KIEHUHM, 3aJaBaThb NapaMeTpbl M KpPUTEPUU
pellleHus; aHATU3UPOBATh MOJYYCHHbIE B XOJ€ PELICHHUs 3aJadyd pe3yNbTaThl,
KPUTHYECKH OLEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX; 1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM, OLIEHMBAaTh NMPUOOPETEHHBIN OIBIT;
OCYILECTBIIATH 1I€JICHAIIPABJICHHBIN MOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS
B IPO()ECCUOHATIBHYIO CPEY; YMETh IMEPEHOCUTDH 3HAHUS B

[O3HABATEJIbHYI0 U IPAKTUYECKYI0  00JIacTH KU3HEAEs-
TENbHOCTH; YMETh HWHTETPUPOBATh 3HAHUS M3 Pa3HbIX IMPEAMETHBIX OO0JacTew;
BBIIBUTaTh HOBBIE UJEH, IPEAJIaraTb OPUTMHAIBHBIE IOJXO/bl U PEIICHUS, CTABUTh
po0JIEMBI U 33J]a41, AOITyCKAIOUINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ mH(pOpMAaIHEH: OPUEHTHPOBATECA B PA3IMYHBIX MCTOYHUKAX
uHpopmaruu (TeKCTe y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJISIPHOW JIMTEpaType,
OMOJIOTHYECKUX CIIOBApSAX U CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHanmu3upoBaTh HWH(OOpPMALUIO pa3IMYHBIX BHAOB U  (popm
MpEICTaBICHHUS, KPUTHYECKU OIICHUBATH e JIOCTOBEPHOCTh M|
HEMPOTUBOPEUUBOCTD;(POPMYITHPOBATH 3aMPOCHl U MIPUMEHSTh Pa3IMYHbIE METOJIbI
npyu TOUCKE U oTOope Ouosornueckod wuHGOpMAIMK, HEOOXOIUMON ISt
BBITNIOJHEHMSI yUEOHBIX 3a]1a4; IpUOOPETaTh OIBIT UCIIOIb30BaHUS HH(DOPMALIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBAaTh KYyJIbTYpY aKTUBHOIO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BBIOMPATH
ONTUMAJbHYIO (OpMYy MPEICTaBICHUS OUOJIOTHUYECKON HH(pOpMaluu (CXEMBI,
rpauku, AuarpamMmbl, TaOIHIIbI, PUCYHKH U JPYTO€); UCIIONIb30BaTh HAYUHBIH SI3bIK
B Ka4yeCTBE CPEJCTBA MpHU padboTe ¢ OMONOrMyeckoil MHGOpMaluen: NpPUMEHSATh
XUMHYECKHe, (PHU3UYEeCKHe W MaTeMaTHUeCKHe 3HAKW M CHMBOJBI, (POPMYIIBI,
ab0peBHaTypy, HOMEHKJIATypy, HCIOIb30BaTh U MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATTIATHOCTH; BJIAJE€Th HABBIKAMHU pACIO3HABAaHUS U
3aIUThl THPOPMALIMK, UHPOPMALIMOHHON 0€30MMaCHOCTH JTUYHOCTH.

OBajieHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMHU:

1) oOmeHue: oCyIeCTBIATh KOMMYHUKAIIMM BO BCeX cdepax KU3HH,
aKTUBHO YYacTBOBATbB JIMAJIOre WU AUCKYCCUH MO CYLIECTBY 00CYX/1aeMOIl TEMBI
(ymeHue 3aaBaTh BOIPOCHI, BHICKA3bIBATH CY)KJIEHUS OTHOCUTEJIHO BBITIOJHEHMS
npearaéMou 3aaur, Y4MThIBaTh MHTEPECH! U COIVIACOBAaHHOCTh MO3ULIUN IPYTHX
YYaCTHUKOB JMajora WM JIUCKYCCHM); paclo3HaBaThb HeBepOaJbHbIE CpPEICTBA
OOIIeHUs, TOHUMATh 3HAYEHUE COLIMATIBHBIX3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS
KOHQJIMKTHBIX CHUTyallud, yMeThb CMAr4aTb KOH(IMKTBI U BECTH I€PErOBOPBHI;
BJIQJIETh PA3NWYHBIMU crmoco0aMy OOIIEHHS W B3aUMOJCWUCTBUS, TOHHUMATh
HAMEPEHUs JPYTUX JIIOCH, TMPOSBIATH  YBAXHUTEIHbHOE  OTHOIIEHHE K
coOecelHUKY U B KOppeKkTHOM (opme (GopMyaupoBaTh CBOM BO3pPAKCHHS,
Pa3BEPHYTO M JIOTUYHO U3JIATaTh CBOIO TOUKY 3PEHHMSI C MCMOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHasl JCATEIbHOCTh: MOHUMAaTh U UCIOJIB30BATh MPEUMYIIECCTBA
KOMaHJIHOM ¥ MHJIMBUIyaJIbHOW pabOThl MPU PELICHUU OMOJIOTMYECKONU MPOOIIeMBbl,
00OCHOBBIBaTh HEOOXOAMMOCTh NMPUMEHEHHUS! TPYMIOBBIX (HOPM B3aUMOJCUCTBUS




OpU pelieHuH Y4yeOHOM 3ajqaud; BBHIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX
NEHCTBUM C y4&€TOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEM Ka)XJOro 4YieHa
KOJUIEKTHBA; INPUHUMATh LEJIM COBMECTHOW JEITEIBHOCTH, OPTaHU30BBIBATH M
KOOPJIMHUPOBATh JEHUCTBHS II0 €€ IOCTH)KCHMIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb pojaud ¢ y4€TOM MHEHMM YYaCTHHUKOB, OOCYXZaTh peE3yJbTaThl
COBMECTHOI paOOThl; OLIEHWBATh KAYECTBO CBOETO BKJIAJa M KaXKIOrO yYaCTHHKA
KOMaH/1bl B OOLIMIpe3yabTaT MO pa3padOTaHHBIM KPUTEPUSAM; MPEAararb HOBbIE
IIPOEKTHI, OLIEHUBATHh UJACH C NO3ULMN HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH; OCYIECTBIIATH IIO3UTUBHOE CTPATETHUECKOE ITOBEICHNE B PA3JINYHBIX
CUTYalLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OBJaIcHNE YHUBEPCATbHBIMU PErYASATUBHBIMU ACHCTBUSMH:

1) camoopraHuzamus: HUCHOJB30BATH  OWOJNIOTUYECKHE 3HAHHS  JUIS
BBISIBJICHUA TMPOOJIEM H HUX PEIICHHS B XU3HEHHBIX M YYEOHBIX CHUTYalUsX;
BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU
B CBOUX JEHCTBHUAX M TMOCTYNKAaX IO OTHOLIEHUIO K KMBOW MPHUPOJIE, CBOEMY
3I0POBBI0 W 370POBBIO  OKPYXKAIOIIMX; CAMOCTOSTENBHO  OCYLIECTBISATH
N03HABATEJIbHYIO JI€ATEIbHOCTD, BBISIBISITh IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHbIE 3a/1a4d B 00pa30BaATEIbHON JIEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs MPOOJIeMbl ¢ y4ETOM HMEIOIIMXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M NPEANOUYTEHUH; JaBaTh OLIEHKY HOBBIM
CUTyallusIM; pACIIUPATh paMKH Y4YeOHOro mpeaMeTra Ha OCHOBE JIMYHBIX
IpeINoYTeHU;ielaTh ~ OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, OpaTh
OTBETCTBEHHOCTbH 32 PEIICHHUE; OLEHUBATh NPHUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH
(OpMHPOBAHUIO U MPOSIBICHUIO IIHPOKON 3pYIHULMH B Pa3HBIX00JIACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KyJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb: JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI
B JI€ATEJIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM; BIIAJETh HaBbIKAMHU
MO3HABaTENbHOM peJiekCUM KaK OCO3HAaHHMS COBEpIIAEMbIX JEHUCTBUU U
MBICJIUTEJIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh PUEMBI
peduiekcuu A OUEHKU CUTyalluH, BbIOOpa BEPHOIO pEIICHHUS; YMETh OLIEHUBATh
PUCKH Y CBOEBPEMEHHO IPUHUMATh PEIIECHHUS 110 UX CHHYKEHHIO; [IPUHUMATh MOTHBBI
Y apTyMEHTBI APYTUX [IPH aHAJIU3E PE3YJIbTAaTOB JIESATEIIbHOCTH;

3) npuHATHS ceOsl U APYTUX: IPUHUMATh CeOsl, MOHMMast CBOU HEIOCTATKH U
JIOCTOMHCTBA; IPUHUMAaTh MOTHUBBI M apPTYMEHThI APYTHX IIPU aHAJIM3€E PE3yJIbTaTOB
NesATEeIbHOCTH; TPU3HABATh CBOE MPaBO U MPaBO APYIMX Ha OMIMOKHU; pa3BUBATH
CIIOCOOHOCTH MIOHUMATh MUP C MO3UILIMH JPYTOro YeJ0BEKa.

npeoMemHuIX:

[IpeameTHbIe pe3ysbTaThl OCBOEHUSA COAEp)KaHUA y4eOHOTO TMpeaMera
«buonorusi» Ha yrayOJI€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECHedYeHHe
npo@uibHOr0 OOy4YeHHMs CTapIIeKJIacCCHUKOB Ouonoruu. OHHM  BKIIOYAIOT:
cnenuuyeckue sl OMOJIOTMMHAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN MO
OCBOEHUIO, MHTEPIPETALUU U MpeoOpa30BaHUIO 3HAHUU, BUABI AESITEILHOCTU IO
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MOJIyYEHHUIO HOBBIX 3HAHUHM U WX MPUMEHEHUIO B Pa3jMUYHBIX y4eOHBIX, a TaKKe B
peanbHbIX >KMU3HEHHBIX cHUTyauusx. [IpeaMerHble pe3ynbTaThl MPEACTABICHBI IO
roJilaM U3y4eHus

[IpenMeTHbIE pe3yJbTAThl JIOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM ECTECTBEHHO-HAYYHON KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  MPHUPOJABI W  pEUICHUU MpodlieM  PaIrMOHAIBLHOTO
MPUPOAOTIOIB30BaHUS, O BKIIaJI€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHUE
OHOJIOTHH,

c(OpMUPOBAHHOCTh 3HAHUW O MeECT€ M POJU OHUOJIOTHU B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH
KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB MIPUPOJIbI U PEIICHUU KOJIOTHIECKUX MPoOIemM
YeJloBeYecTBa, a  TakkKe B PEHIEHMHM  BOIPOCOB  PALMOHAIBHOTO
NPUPOAOIIOIL30BAHUS, U B POPMHUPOBAHUMLIEHHOCTHOTO OTHOILIEHUSA K HPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUXU 3apyOeKHBIX YUEHBIX-OHOIOTOB B
pa3BUTHE OMOJIOTHUH;

BJIAJICHUE CHUCTEMOM OMOJOrMYEeCKMX 3HaHHWM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAraole OHOJOTUYECKHE TEPMUHBI W MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, METa0OJU3M, TOMEOCTa3, CaMOpETyJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xnetounast TeopusaT. llIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHasi Teopusi
HaciencrBeHHoctu T. Moprana), yuenuss (H.M. BaBuioBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOpa3us
NOTOMKOB TI€PBOT0 MOKOJIEHUS, PACIIEIUICHUs, YUCTOTHl T'aMET, HE3aBUCHUMOIO
HacienoBanust [. MeHnaens, TOMOJIOTUYECKHX PANOB B  HACJIEACTBEHHOU
n3meHunBoctd H.W. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQZICHUE OCHOBHBIMM METOJAaMU HAYYHOIO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHHWE, W3MEPECHUE,
HaO0JII0/ICHNE,DKCTIEPUMEHT);

YMEHHUE BBIIEIATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK POKAPUOTH
JYKapHuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, pacTEHMIl, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHHH, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB KU3HEAEITEIBHOCTH,
MPOTEKAIONTUXB OPraHU3Max PACTEHUM, JKUBOTHBIX W UYENOBEKa, OMOJOTHYECKHUX
IpoIIecCoB: oOMeHa

BeIECTB (METAa00JIU3M), MPEBPALIEHUSI SHEPTUH, OPOKEHUSI, AaBTOTPOPHOrO U
reTepoTpo(HOro TUMOB MUTaHUs, POTOCMHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, 3MOpUOreHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHSl OpraHu3Ma (OHTOreHe3a), B3aUMOJEWUCTBHS TEHOB,
reTepo3nuca, UCKYCCTBEHHOI0 0TOOpa;

YMEHHUE YCTaHABJIMBATh B3aWMOCBS3M MEX]y OpPraHOMJAAMH KIETKH U HUX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pa3HbBIX TKaHEH W UX (QYHKIUSAMH, MEXTY
OpraHamMl U CHUCTEMaMU OpPraHOB y pACTEHUM, >KUBOTHBIX W YEJIOBEKA U HUX
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GYyHKIHUSIME, MEXTY CHCTEMaMHU OPTaHOB U WX (DYHKIMSAMU, MKy dTariaMu oOMeHa
BEILIECTB, ATAllaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB, 3TanaMu
IMOPHUOHATFHOTO PAa3BUTHUS, TCHOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM U (paKTOpaMu
Cpellbl OOUTaHUs;

yMEHHUE BIAJETh CHUCTEMOW OHOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET
ONpENENeHUs] W TOHHMAHHME CYIIHOCTH OCHOBOMOJATAONMX OHOJOTUYECKUX
TEPMUHOB U TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHUOJIOTHYECKHE TEOPHH
(aBomronionHas Teopus Y. JlapBuHa, CUHTETUYECKass TEOPUsI SBOJIOLUHU), YUCHUS
(A.H. CeBepuioBa —0 myTsAX W HampaBlieHUsx sBoitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus JDk. Xapau u  B. Baiin6epra,
3apojeimieBoro  cxojacrea K.M. bapa), npaBuna (munumyma 1. JluOuxa,
AKOJIOTMUECKON MHUpaMuAbl 3HEpPruu), rumnoresbl (runoreza «vupa PHK» V.
['unGepra);

YMEHHME BJIaJIecTh ~ OCHOBHBIMU  METOJaMHM  HAy4HOTO  IIO3HAHMS,
UCIIOJIb3YEMbIMUB OMOJIOTUYECKUX HCCIIEAOBAHUSAX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, U3MepeHue, HaONIOJEHUE, DKCIEPUMEHT), CIOCOOAMU BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPOJE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIE TMPU3HAKU: BHJOB, OHOTEOIEHO30B,
HKOCUCTEM M OHoC]epbl, CTaOWIM3UPYIOIIETO, IBUXKYILIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aAJJIONMATPUYECKOTO U CUMIIATPUUECKOT0 BUI000pa30BaHus,
BIUSHUAS  JIBIDKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TeHO(GOHA  TOMYJISIHUU,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpesie

oOuTaHUs, YepeOBAaHUsI HANPABJICHUM HBOJIIOIMU, KPYTOBOPOTa BEIIECTB U
MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIYy NPOLECCaMH 3SBOJIIOLUU,
JBIDKYIIMMH CUJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3IUYHBIX JIKOCHUCTEM H
MPUCIIOCOOJICHUSIMUK HUM OPTaHU3MOB,

YMEHHME  BBISIBISITH  OTJIMUUTENIbHBICE  TPU3HAKA  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BUAOB K Cpene OOuTaHusA, aOMOTUYECKUX U OMOTUYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIINE AapPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY [IJIsl IOKA3aTEIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIN, B3aUMOCBS3M OPTaHU3MOB U CPEJlbl OOUTaHUs, CAMHCTBA
YeJIOBEUECKHUX pac, HEOOXOIUMOCTH COXpaHEHUsI MHOTOOOpa3us BUIOB U SKOCHCTEM
KaK YCJIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U YETIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTMUYECKUE 3a]]a4H, BBISBIATh TPUUUHHO-CIICICTBEHHBIE
CBSI3U MEXYy MCCIEAYEeMbIMU OHOJIOTUYECKUMHU TMPOIECCaMH M SIBIICHUSIMHU,
JieJIaTh BBIBOJIbI M IPOTHO3BI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBISBIIATh OTJIWYUTEIbHBIC TIPU3HAKU >KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl IOKAa3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
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CHUCTEeMaTUYEeCKUX TPy,

YMEHHE pelIaTh OMOJOTHYECKUE 33/1a4H, BBIABISATH TPUUUHHO-CIICICTBEHHBIE
CBSI3M MEXKIY HCCICAYEMbIMU OHOJOTHYECKHUMH TMPOLIECCAaMU U SBIICHUSIMH,
JienaTh BBIBOJIBI U MPOTHO3BI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIMOJIHATH J1a0OpaTOpHbIE U MpaKTUYeCKHe paldoThl, COOJIOAATH
MIpaBUJIa MpU padboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJBUraTh THUIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIBLHBIMU
cpencrtBamu, (GopMynupys 1ellb HCCIENOBaHUS, aHAIM3UPOBATh TMOJYyUYECHHbIE
pe3ynbTaThl U JAENaThbBBIBOIBI;

yMEHHUE Yy4YacTBOBaTh B Y4EOHO-MCCIIEAOBATENbCKOM paboTe mo Ouojoruw,
IKOJIOTUM M MEIMIIMHE, TPOBOJMMOI Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHOTIPECTABIATH OMyYEHHBIEC PE3YJIbTaThl HA yUEHUYECKIX KOH(PEPEHIIUAX;

YMEHHE OILICHUBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv OMONOTHH U METUITUHBI (KJIOHUPOBaHKE, HCKYCCTBEHHOE OTLIOIOTBOPEHHE,
HapaBICHHOCU3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILIECTBIISATh OCO3HAHHBIN BHIOOp Oyayuield MNpogeccuoHanbHOU
JESATEIIbHOCTH B 00JacTU OMOJIOTUM, MEIUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOI'O XO3sIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIJyOJSTh IO3HABAaTEIbHBIN
UHTEpEC, HalpaBJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH NPOPECCUNU
OpOAODKEHHE  OHOJIOTMYECKOTO  00pa3oBaHUsl B YUPEXKIEHUSX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

Y21yOneHHblil yposeHs

Nzyuenne yueOHOro mnpeamera «buonorusy» Ha yriay0JieHHOM YpPOBHe
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYAlOMIMXCA K MOCIEAYIOIMEMY IOTYyYCHHIO
OWojornyeckoro  oOpa3oBaHuMs B By3aX M OpraHu3alUsix  CpPEIHEro
npodeccuoHansHOro 006pasoBanus. OCHOBY €ro COACP aHHs COCTaBJISET CHCTEMa
OMONOTMYECKUX  3HAHWW, TIOJYYEHHBIX TpPU  HM3YYEHHUH  OOydYaIOIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX DPAa3/lIeNIOB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus B B KOJUIGMXKE 3TH 3HAHUS MOJy4yaroT pa3BuTHE. Tak,
paCIIMPEHbI U YTIIyOJICHBI OMOJIOTHYECKUE 3HAHUS O PACTCHUSIX, )KUBOTHBIX, TpHUOax,
OakTepusix, OpraHu3Me  4YeJloBeKa, OOMMX  3aKOHOMEPHOCTSX  JKHU3HH,
JIOTIOJIHUTEIBHO BKIJIIOUEHBI OMOJIOTHYECKUE CBEACHUSIIPUKIIAIHOTO U TOUCKOBOIO
XapakTepa, KOTOpbleé MOKHO HCIIOJIb30BAaTh KaK OPUEHTUPBI JJISl MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpanus OHOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IOJYYEHHBIMU OOYYarOIIMMHCS TMPU HU3yUYEHUH
(bU3UKY, XUMHUH, Teorpaduu 1 MAaTEMATUKH.

3 COAEP KAHUE INCHUITJINHBI
buosorus kak Hayka
CoBpeMmeHHass OuoJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas HUCTOpUsS pa3BUTHS
ouosiornu.  buosormyeckue  HaykKMm M H3ydyaeMble ~ HUMH  TIPOOJIEMBI.
OyHIaMEHTAJIbHBIC, TIPUKIAJAHBIE W T[OUCKOBBIE HAy4YHbIC MCCIECAOBAHUS B
OuoIoTUu.
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3nauenue Ouonorud B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. lIpodeccun, cBsizaHHble ¢ OWoOTHENH. 3HAUeHUE OMOJOTUU B
NPaKTUYECKOM JESATENbHOCTH 4YEJOBEKa: MEJIULMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPAHE IPUPOIBI.

7KuBble cucTeMbl M X H3Y4YeHHE

JKuBble cucTeMbl Kak MpeAMET u3yueHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM:
€IUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CI0XHOCTh M
YHOPSIAOUYEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLINS,
CaMOBOCIIPOU3BENAEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aly KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHbINA, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUAOBOM, SKOCUCTEMHBIN (OMOT€OLIEHOTUYECKHU ),
onocdepnsrit. [Iporeccrl, mporucxoasIye B )KUBBIX cucTeMaxX. OCHOBHBIC MPU3HAKU
»*uBoro. XKu3Hb kak (popMa cymiecTBOBaHus mMaTepuu. Hayku, nzyyaroiine KuBbie
CHUCTEMBbI Ha Pa3HBIX YPOBHIX OpraHU3aIliu.

N3yuyenue »xuBBIX cucTeM. Meroasl Ouonormyeckod Hayku. HaOmtonenwue,
U3MEpPEHUE, SKCIEPUMEHT, CUCTEMaTu3alus, Metaadanus. [londarue o 3aBUCUMO

U He3aBUCUMOM mepeMmeHHO#. [lnaHupoBanme skcnepumenta. [loctaHoBka u
npoBepka runore3. HyneBas runotesa. [lonarue BoIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux ngaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. IIpuymHBI HCKa)X€HHSI PE3yIbTATOB JSKcliepuMeHTa. [loHsThe
CTaTUCTHUYECKOIO TECTA.

buoJsiorus kierku

Krnerka — cTpykTypHO-GyHKIMOHATBHAS €UHUIA KUBOTO. MIcTOpUST OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.
[Ineitnen,P. BupxoB). OCHOBHBIE MTOJOKEHHSI COBPEMEHHOU KJIETOUHON TEOPHH.

Metoasl  MOJIEKYJSIpHOM W KJIETOYHOM  OWOJOTHU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31mekTpodope3, METOJ MEYEHbIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emoK. DNEKTPOHHAss MUKpockonus. Kongokanvnas mukpockonus. BumanvHnoe
(npudicuznenHoe) uzyueHue Kiemox.

XuMu4ecKasi OpraHu3anus KJIeTKu

XUMHUYECKHM COCTaB KIETKH. Makpo-, MHMKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bogia u €€ poJib Kak pacTBOPUTEIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHHUU KIIETKH,
Terioperysiiuu. MuHepaabHbIe BEIIECTBA KIETKH, UX Ouosiornueckasi poiib. Poib
KaTMOHOB Y aHUOHOB B KJIETKE.

OpraHnueckne BEIIECTBA KIETKUA. buomormyeckue mnoauMmepsl. benkw.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelKoBOM MoJiekysbl. [lepBuuHnas
CTpyKTypa Oelika, TeNTUJHAas CBsI3b. BTopu4Has, TpeTW4Has, YeTBEPTUUHAS
cTpyktypbl. Jlenatypauus. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue QyHkium 6enkoB. Ipuonsi.

VYrneBonbl. MoHOCaxapuabl, AMCAXapUAbl, OJUTOCAXapuabl U MOJHCAXAPUIBL.
OOmmii mmaH CTpOeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKITUN yTIeBOIOB.
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Jlumunel. 'mapodunbHo-TUapOdOOHBIE cBOMcTBA. Knaccudukanus Iunmuaos.
Tpurnuuepuasl, docoaunuabl, BOCKH, CTepoubl. buonmormyeckue GyHKIUU
aunuoB. O01Ke cBOHCTBAa OMOJOTHYECKIX MEMOPaH — TEKY4YeCTh, CHIOCOOHOCTH K
caM03aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

HyxnennoBeie kucnorel. JJHK u PHK. CrTpoeHue HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [punnun kommuiementapHoctd. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoitnas cniupans. MectoHaxoxaeHue u ouonornueckue ¢pyukmuu JJHK.
Buael PHK. ®yukuuu PHK B kiieTke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B MolJiekysie ATO.
buonornyeckue gpynkiuu AT®. BoccTaHOBICHHBIE TEPEHOCUUKHU, UX (QYHKIUU B
KIetke. [pyeue nyxneosuompugocamor (HT®). CexsenupoBanne JJHK. Memoow
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

Crtpoenue u QyHKIIUN KJIETKH

Tumnbl  KJIETOK: JyKapuoTHYeCcKass W  mOpokapuotudeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapuoTuuecko kieTku. KierouHnas cTteHka OakTepuil U apxeil.
Oco0OeHHOCTH CTpOeHUs TreTepoTpoHO W aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib POKapuoT B OMOIIEHO3aX.

Crpoenrie U (HyHKIIMOHUPOBAHUE dyKapHOTUYECKOW kieTku. [lnazmarnueckas
MeMOpana (masmasieMma). CTpykTypa Ila3MaTuueckod MeMOpaHbl. TpaHcmopT
BEIIIECTB Yepe3 IIIa3MaTHUeCKyI0 MeMOpaHy: naccuBHbIN (nuddy3us, ooneryéHHas
muddy3us), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tomynmponuiiaemoctb MeMOpanbl. PaboTa HaTpHii-KaIMeBOro Hacoca. JHJOIUTO3:
MUHOLUTO3, (haronuro3. Dk3ouuto3. Kierounas crenka. Ctpykrypa v (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUH, TpUOOB.

[utonna3zma. [{uto3ons. Lutockener. JIBukeHue nurTomiasmbl. (OpraHoubl
kjeTkr. OgHOMeMOpaHHbIe OpraHOMIbI KIIETKH: dHAoMIa3mMaTruueckas cetb (JI1C),
anmapat ['oiapmku, JU30COMBI, HX CTpoeHHEe © (yHKuuUU. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPTraHOUJOB KJIETKU. CTpOeHHE TpaHyJSIpHOrO0 PETUKYIIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. Cunre3 pacTBopuMbix OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJIsipHbIN ) HI0TUIA3MATUYECKUNA PETUKYITYM.
CekperopHas pyHkuus ammapara ['onbmku.  Moouguxkayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxka 6Oenkos ¢ annapame I onvodcu. TpaHCIOPT BEIIESCTB B
KjeTke. Bakyonu pacturenbHbIX KiIeToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJBl  KJICTKWA:  MHUTOXOHIPWUM,  TUJIACTHIBI.
Ilpoucxoorcoenue mumoxonopuii u naacmuo. Cumouozcenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CtpoeHre W (QyHKIMM MUTOXOHJpUN W Tiactuid. llepBuunsle,
BTOPUYHBIC U CIOKHBIC TUIACTUIBI (POTOCUHTE3UPYIOIIUX YKAPHUOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEMKOTIACTHI BHICILIMXPACTCHUM.

HememOpanubie opranousl kietku CrpoeHne U (PYHKIIMU HeMEeMOpaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. IIpomesrcymounvle Qunamenmol.
MukpodunamMeHTsl. AxmuHosvle Mukpoguiamenmsi. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMnoHeHmuvl Hemblueunblx Kiemox. MukpoTpyOouku. Kierounsrii
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ueHtp. CTpoeHue | JBHKEHHE KIYTMKOB U PECHUYEK. MHKpOTpyOOUKH
mutorasMel. Llentpuons. benku, accoyuupoeanmvie ¢ Mukpoguiamenmamu u
muxkpompybouxamu. Momopnovie 6enxu.

Anpo. ObGonouka szpa, XpOMaTUH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHbiii O0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTepdazHOM szpe. yxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. JluHamuka s0epHou o00010uku 6 mumosze. Hoephbiii
MpAaHCcnopm.

Kinerounbsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

OOMeH BeliecTB M NIpeBpallleHNe JHEPIUH B KJIeTKe

AccuMWISIIAS ¥ TUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Turbl ooMeHa
BEIECTB: aBTOTPO(HBIA W TeTepoTpodHBIA. YYacTHE KHCIOpOAa B OOMEHHBIX
npoleccax. JHepreTuyeckoe obOecnedyeHue KieTku: mnpeBpauieHue AT B
oOMeHHbIX mponeccax. @OepMEHTATUBHBIA XapakTep pEeaKIUil KJIETOYHOTO
Merabonu3ma. DepMeHTb, UX CTpPOEHUE, CBONCTBA W MEXaHWU3M JCHCTBUSL.
Kodepmentsl. OTinuns QepMEeHTOB OT HEOPTraHWYECKHUX KaTalu3aTopoB. beiku-
aKTUBATOPhl W OEJIKU-MHTUOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (DEPMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBrYHBIl CHUHTE3 OpraHMYECKMX BeleCTB B KieTke. DOTOCHHTES.
AHokcuzenHbvlli U oKcuceHHbll Gomocunme3 y oaxmeputi. Ceemocobuparowue
nuSMeHmyvl U NUSMEHmMbl PeakyuoHHo2o yeHmpa. Pollb XJIOpOMIacTOB B MPOIECCE
dbotocunTe3a. CBeToBass U TeMHOBas da3bl. Pomoovixanue, Cs., C4. u CAM-munwi
gdomocunmesa. IIpogykTuBHOCTh poTOCUHTE3a. BiinsiHue paznuuHbix (GakTOpOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE POTOCUHTERA.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDUIIPYIOLINE
OakTepuu, Keje300aKTepuu, CepoOaKTepHUH, BOIOPOJHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opranu3Mbl. Buabl Opoxkenus. [IpomaykTel OpoXXKEHHS W UX
UCIIOJIb30BAHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTarbl YJHEPreTUYECKOro oomeHa. IloaroToBUTenbHbIN
sTamn. ['Mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TITFOKO3bI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpHIIB
nporueccax Ounosornyeckoro okuciaenus. Lluknnueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membpanno2o 2paduenma npomouos. Cunmes
ATD:

paboma npomonnou ATD-cunmaszwvi. [lpeumyiecTBa a3poOHOro Myt O0OMEHa
BellecTBIIepe]] aHadPOOHBIM. DD(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

HacaeacrBennasi uHGopManus U peajn3anms €€ B KJIeTKe

Peakiuun matpuyHoro cuHtesa. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOIO CUHTEe3a. Peanuzanus HacnenctBeHHoM uHbopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. Tpanckpunuuss — Marpuudbli cuHTe3 PHK. IlpuHumns
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TPAHCKPUIILIMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OGmocunTese 6enka.
VYcnoBust 6uocunTe3a Oenka. KomupoBanue amuHOkucioT. Ponb pubGocom B
OonocuHTe3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu ceHog. OpraHuzalus TEHOMA Y
MIPOKApUOT W 3YKApHOT. Peryisius akTUBHOCTH T'€HOB Yy MPOKapuOT. l'mmoresa
onepoHa (®@. XKakob, XK. Mano). MonexynapHvlie mMexanuszmovl SKCNpeCccuu 2eHo8 y
aykapuom. Pone xpomamuna 6 pezcynayuu pabomsi 2enog. Perynsuus oOMEHHBIX
MIPOIIECCOB B KieTKe. KneTouHslii romeocTas.

Bupycel — HeksieTouHble (OpPMBI XKU3HH M OONMratHele napasutbl. CTpoeHue

MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoParoB. KuzHeHHbIl YUK
JHK- cooepocawux eupycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

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

Kv3HeHHbI HUKJ KIeTKU

Knerounsli nwmki, ero mnepuoasl u perymauus. HWHreppaza u  MUTO3.
OcoOeHHOCTH TpOLIECCOB, MpoTeKaromux B uHTep(dasze. [loaroroBka KieTku K
nenenuto.  IlpecunreTndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
INOCTCUHTETUYECKUN (TPEMUTOTHYECKUI) IEPUOIbl HHTEP(A3bI.

Martpuunsbiii cunres JHK — penmukanus. Ilpunnunsr permmkamuu  JIHK:
KOMIIJIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIA  CHHTE3, AaHTUIAPAIIIEIBHOCTb.
Mexannsm pernkanun JTHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl n
TeroMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTHI. JIUIJIOWAHBIA W
rariouaHblid  Habopbl  XpomocoM. ['omosornunbie  XpomocoMbl.  [lonoBbie
XPOMOCOMBL.

Henenne knetkn — wMuto3. Cragmum MUTO3a W MNPOUCXONSIIME B HHUX
IIPOLIECCHI.

Tunsl MuTo3a. Kaprokunes u nuTokuHe3. bruosiornueckoe 3HayeHre MUTO3a.

Perymsinust MHUTOTMYECKOTO IMKIA KiIETKU. lIporpammupyemas KieTodHas
ru0esb — anomnTo3.

KnerouHoe s1po, XpoMOCOMBI, PYHKIIMOHAIbHASI TEHOMHUKA.

CrpoeHue 1 pyHKIHMH OPraHU3MOB

buonornueckoe pasHooOpasue opranu3mMoB. OJHOKJIETOYHbIE, KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEACSTENbHOCTH OJHOKJIETOYHBIX OPTraHHU3MOB.
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: 0Opa3oBaTelbHAsl, TOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH cTpoeHus, GYHKIUH U
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PaCIIONIOKEHUS TKAHEN B OpraHax PacTEHUHU.

TkaHU KMBOTHBIX W YEJIOBEKA. THIIBI >KMBOTHBIX TKAHEW: SNHUTEIMAJIbHAS,
COCMHUTENbHAs, MbIIeyHasi, HepBHAass. OCOOCHHOCTH CTpoeHUus, (GyHKUUN U
pAacoJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U TEHEPATUBHBIE OpraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U YesioBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

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

JIBr>KeHue opranu3MoB. JIBUKEeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOI'OKJIETOYHBIX PACTCHUM: TPONMU3MBI U
HAaCTHUH. [|BH)KEHHE MHOTOKJIECTOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIIEYHAs CUCTEMA.
Pednexc.

CkeneTHbIE MBIIILBI U UX padoTa.

[Intanue opranu3mos. lloronieHrne BoAbI, YIJIEKUCIIOIO Ta3a U MUHEPAIBHBIX
BEILIECTB pacTeHUAMH. | [uTanne KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKJIETOYHOE
nuuieBapeHue. [Iutanue Mo3BOHOYHBIX >KMBOTHBIX. OTHENIBl MUIIEBAPUTEIBHOTO
Tpakrta. [InmesapurenbHble xkenessl. [IuiesapurenbHas cucTteMa 4ejIoBeKa.

Jpixanue opranu3moB. Jlpixanuwe pacteHuid. [[pixanue >kuBOTHBIX. Juddy3us
ra3oByepe3 MOBEPXHOCTh KIeTKU. KoxkHOoe npixanue. JlpIxaTesbHAsl MOBEPXHOCTb.
XKabepHoeu n€rounoe AbixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTEMa 4YejnoBeKa. MexaHuW3M BEHTWIALMU JETKUX Yy MNTUL U
MJIEKONUTAOMKUX. Perymsus apixanus. JlpixaTenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y JKMBOTHbIX. KpoBeHOCHas cucrteMa M €€ OpraHsbl.
KpoBeHocHas cuctemMa mo3BOHOYHBIX JKUBOTHBIX M UesloBeka. Cepale, KpOBEHOCHbIE
cocybl U KpoBb. Kpyru kpoBooOpanieHusi. DBOIIOUUOHHBIE YCI0KHEHUS CTPOSHUS
KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenue y oprann3sMoB. Beinenenue y pactreHui. Boigenenne y )KUBOTHBIX.
CokpatutenbHble Bakyonn. Opranbl BblaelieHUs. DPunbTpauus, CeKperus u
oOpaTHOE BCcachIBaHHE KaK MEXaHU3MbI pabOThI OPraHoB BblAeNIeHUs. CBsI3b [IOJIOCTH
TeJIa C KPOBEHOCHOW W BBIJICIIMTEIBHON CUCTEMaMH. BblJiesIeHHE y TO3BOHOYHBIX
KUBOTHbIXU 4yenoBeka. [louku. CrpoeHue u (GyHKUMOHHpPOBaHHME He(pOHa.
OOpa3oBaHue MOYMY YEJIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Croopsl
OaKTepHilM UCTHI NPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM M XUMUYECKOU 3aIUThl. DUTOHIIHUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M X MPOU3BOJHBIE. 3alIUTa
oprann3Ma ot Oose3Hedd. MmMmyHHass cucrema uenoBeka. KieTouHeli u
IYMOpPJIbHBIH UMMYHUTET. BpOXIEHHBIT M TPUOOPETEHHBIA crenupuuecKkuit
uMMyHuTeT. Teopusi kioHaibHO-cenekTuBHOro mMmmynurera (I1. Dpnux, O.M.
bepuer, C. Tonerasa).BocnanuTteiabHble OTBEThI OPraHU3MOB. PoJib BpOXAEHHOTO
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MMMYHHUTETA B Pa3BUTUU

CUCTEMHBIX 3a00JICBaHUM.

Pa3npaxxuMoCTh U perysiius y OpraHu3MoB. Pa3apakuMocCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaxxumocTe W perynsiuus y pacTeHuil. PocToBbie
BEILIECTBAU UX 3HAUYCHUE.

HepBHas cuctema u pediekropHas peryisiius y >KUBOTHbIX. HepBHas cuctema u
e€0oTAeNbl. DBOIIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Y dKUBOTHBIX.
OTaenbl TOJJOBHOTO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas
nyra. be3ycnoBHbIE U YCIOBHBIE PEQIICKCHI.

['ymopanbpHas peryisiuus W SHIOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenespl PHAOKPUHHOM CUCTEMBI M WX TOPMOHBL. JleMCTBHE T'OPMOHOB.
B3anmocBsI3p  HEpBHOW M JHIOKPUHHON cucTeM. [ unoramamo-runodusapHas
CUCTEMA.

Pa3sMHoOkeHNe 1 pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasi BETE€TaTUBHOE) H
nosioBoe. Buuabl  0ecnosioro  pasMHOXKEHHs:  [OYKOBAaHUE,  CIOPYJISALUA,
dbparmeHTais, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxeHue. [looBbIe KIETKH, niau rametsl. Meio3. Ctaaun Meiosa.
IToBenenne xpomocoMm B Meio3ze. Kpoccunrosep. brosioruueckuii CMbIC Meiio3a U
II0JIOBOTO IIporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapiieBoe pa3zutue. ['ameToreHes y >KMBOTHBIX. I10JIOBBIE KeJE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 u oorexes. CtpoeHue
IIOJIOBBIX KJIETOK.

OnnomoTBOpeHHE U SMOpPUOHAIIBHOE  pa3BUTHE  KUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayalbHOE pa3BUTUE OPraHu3MoOB  (OHTOreHe3). OMOpuojorus —
HayKa O pa3BUTHUM OPraHU3MOB. Mopgocene3 — oO0Ha u3z 2n1aéHulx npoodrem
ambpuonocuu. Konyenyus mopgocenos u moderu mopghoeeneza. Craauu
AMOpHOreHe3a MKUBOTHBIX (Ha mpumepe JArymku). Jpoodnenue. Tumnbl gpoOiaeHus.
Jemepmunupoeannoe u Hedepmunuposéanmoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIICKONUTAIOIINX. 3apOJBIIICBbIC JTUCTKH
(racTpynsuus). 3akjiajka OpraHoB U TKaHEH3 3apoAbIIIEeBbIX JUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BHUBAIOIIETocs 3apojplia (3MOpHOHAIbHAsT WHAYKIIHS).
3aknajka IJJaHA CTPOEHUS JKMBOTHOILO Kak  pe3yjibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha >MOpUOHATBHOE pPa3BUTHE Pa3IMYHBIX
(haKkTOPOB OKPYKAIOIIECH Cpe/Ibl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIN nepuoA. IIpsmoe u Henpsimoe
pazButue. PazButue c¢ meramopdo3oM y O€CMO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHonormyeckoe 3HaY€HHWE NOPSMOTO M HENPSMOIrO Pa3BUTHS, HX
pacnpocTtpaHeHueB npupojie. Tunsl pocta >KMBOTHBIX. DAaKTOPBI PErYIISLUN pOCTa
KUBOTHBIX U yenoBeka. CTauyd MOCTAIMOPUOHATBHOTO PAa3BUTUS Y KUBOTHBIX U
yenoBeka. [lepuoabl oHTOreHes3a uenoBeka. CtapeHre U cMepTh Kak OMOJIOrH4YecKue
IIPOLIECCHI.
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PasmHoxenne u pasButue pacteHuil. ['ametodur u cmnopoput. Meiio3 B
KU3HCHHOM IMKJIe pacteHmit. (OOpa3oBaHuWe CIop B TIPOIECCE Meio3a.
["amerorenesy pactenuii. OmioJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPTaHU3MOB.
JIBOltHOE OIJIOIOTBOPEHHE Y ILIBETKOBBIX pacTeHuil. OOpa3oBaHHE W DPA3BUTHE
CEMCHH.

MexaHnu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBJIEHHST 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. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TOHSATHUS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, aJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JIUHUSA, THOPU/IbI, T€HOTHII, (DEHOTHIIL.
OCHOBHBIE ~ METOJABl  TE€HETUKU:  TUOPUAOJOTHMYECKUM,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuinoe ckpentuBanue. [lepBriii 3akoH MeHiens — 3aK0oH e IMHO00pa3us
ruOpuI0B nepBoro nokoieHus. [Ipasuino nomuHupoBanus. Bropoit 3akon Menens
— 3aKOH paclIeIUIeHus Npu3HaKoB. [luTonmornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpeluBaHus. [ umore3a 4ynucToTsl ramer.

AHanuzupyomiee ckpemuBanue. [I[pomMexXyToOUHbIN XapakTep HacIeqOBaHUS.

Pacuierienre npu3HakoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHzenst — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUs Mpu3HaKkoB. [{uTonornueckue OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacnefoBaHue mnpusHakoB. Paboter T. Moprana. CuemieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CUECIUICHUS MEXIy TeHaMu. XPOMOCOMHas
TE€OpHUs HACIIEICTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIA MEXAHU3M ONPEACIICHUS Moaa. AyTOCOMBIHU
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOramMeTHbIA MOoJ. | eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

I'eHoTnn Kak nenoctHas cucrema. I[InmeroTpornuss — MHOXECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBIW ajuienu3M. B3anMoaenCcTBUE HEAJUIEIbHBIX T'E€HOB.

KommnementapHocTs. Onuctas. [loaumepusi.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHUSl PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKe
(U3MOIOTUYECKUX  TMPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX  (DYHKIUH.
['eHeTHUeCKE MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH —
napasuT» M «XO35MH — MHUKpoOuom». ['eHeTHueckue acreKkThl KOHTPOJs U
W3MEHEHUSHACIIEICTBEHHON MH(GOPMAIIUU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH U3MEHYUBOCTHU

B3aumoneiicTBue TreHoTHNna W cpeapl Opu  (HOPMHUpPOBAHMM  (PEHOTHIIA.
N3MeHunBOCTh MpHu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKUA. BUAbI
VM3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.
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Monmudukannonnas W3MEHUYMBOCTh. Pomb  cpenst B opMupoBaHUU
Moau(pukarMoHHOM n3MeHuYnBOCTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanncen). CaoiicTBa MoIu(UKaIMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT M3MEHYMBOCTh. (CBOMCTBA TE€HOTUIIMYECKOWM H3MEHYMBOCTHU.
BunpireHoTUNUYeCcKOH M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAallUOHHAS.

KoMOuHaTtuBHass W3MEHYMBOCTh. MeH03 U TMOJOBOM IMpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIh KOMOMHATHBHONM U3MEHYMBOCTH B CO3JJaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Ipejiesiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTh. Buabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYIUPOBAHHBIE  MyTaluUHU. SJaepHblE U
HUTOIIa3MaTuYeckue Mytainuu. CoMaTuueckue U MoJIoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsS  MyTauuid. MyTareHpl ¥ UWX BIMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O TIpolecca. 3aKOH TOMOJIOTUYECKHX pPSIOB B
HacnenacTBeHHoM u3MeHunBocTu (H.M. BaBuioB). BHesnepHass M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

I'enernka yesioBeKka

Kapuotun denoBeka. MexayHapoaHass IporpaMma HCCIEAOBaHUA Te€HOMA
yernoBeka.  Meroapl  M3ydeHMsT TEHETUKM  YEJIOBEKA:  I'E€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LUTOT€HETUYECKHU, MOIYJISALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrBeHHbie 3a001eBaHus YenoBeKa. [ @HHbIE U XPOMOCOMHBIE
0oJie3HU yenoBeka. boyie3HrC HaclieICTBEHHOM MPeIPacIioNOKeHHOCThIO. 3HAaUCHUE
MEIUIMHCKOW TE€HETUKM B TMPEAOTBPAIICHHUM W JICUEHUHM TE€HETUYECKUX
3a00JieBaHUI yenoBeKa. MeIUKO-TeHETHUEeCKOe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». ITUYECKUE ACIEKThl MCCIEIOBAHUN B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTtnueckue (QakTophl TMOBBIIIEHHONW YYBCTBUTEIBHOCTH  YEJIOBEKA K
bu3MYeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpysKarolieh cpeapl. [ eHeTrnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

CeJiek1iusi OPraHn3MoB

JlomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIUU. YYEHUe
H.W. BaBumoBa o IlleHTpax MNPOUCXOXKACHHS U MHOTO00pa3usi KyJbTYPHBIX
pactenuii. Poiib cenekuyu B CO31aHUU COPTOB paCTEHUM U MOPOJ KUBOTHBIX. CopT,
opoja, mramMM. 3aKOH TOMOJIOTHYECKUX PSAJ0B B HACJIEACTBEHHOM M3MEHUYMBOCTH
H.N. BaBunosa, erozHaueHue AJisl CEJICKIIMOHHON PabOTHI.

Metoasl cenekiMoHHOM paboThl. VICKycCTBEHHBIM OTOOp: MAacCCOBBIA U
VHIUBUIYaJIbHBIN. Otansl KOMOWHAIIMOHHOM CCJICKIIMH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO FEHOTHITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBEHHBIN MyTareHes KaK METOJ CEJICKIIMOHHOM paboThI.
PanmnanoHHbIi 1 XMMUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN y KYJIbTYPHBIX
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¢opm opranusmoB. lcmonb3oBaHHE€ TEHOMHOTO pPEIAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 1151 momydeHust iCX0THOTO MaTepuaa Jijisl CECKITUH.

[Tonmyyenue nonumionaoB. BHyTpuBuaoBas ruopuan3anus. bin3skopoacTBeHHOE
CKpEeIllMBaHue, WK UHOpUAMHT. HepoaCcTBEHHOE CKpeUlMBaHUE, WM ayTOPUAMHT.
I'erepo3uc u ero npuumHsl. Mcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpunnsanus. [Ipeogonenue Oecrioauss MEKBUIOBBIX TMOpUIOB. JlocTHykeHUs
CEJICKLIMY PACTEHUN U KUBOTHBIX. «3€1€HAS PEBOIOYUA).

CoxpaHEeHHE U M3Yy4YEHHE TI'E€HETUYECKHUX PECypCOB KYJIbTYPHBIX PAcCTCHUH H
UX JMKUX  pOAMYEeNd N1 CO3/JaHusl  HOBBIX  COPTOB U THOpHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpameHue u  ynpaeieHue
2eHeMUUEeCKUMU PeCYyPCamu CelbCKOXO3AUCHBEEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 6
Yenax yaydueHus Cyuwecmeyiowux u co30aHus HO8bIX Nopoo, JUHUL U KPOCCO8, 8
MomM 4qucie ¢ NpuMeHeHuem COBPEeMEHHbIX MemOo008 HAYUHbIX UCCAe008AHU,
nepeoosvix uoell u nepcneKmueHbIX MexHoI02UlI.

buorexHos0rus U CHHTETHYECKAsA O0MOJI0TUsA

O6’beKTI->I, HCII0JIb3YyCMBIC B 6I/IOT6XHOJ'IOFI/II/I, — KICTOYHBIC MW TKAHCBBIC
KYJIbTYPbI, MUKPOOPIaHU3MBbI, X XaPAKTCPUCTHUKA. TpaIII/IIII/IOHHaH OMOTEXHOJIOTHS:
XJI€60H€‘-ICHHC, IMOJIY4YCHHUC KHCJIOMOJIOYHBIX IMPOAYKTOB, BHHOACIINC.

Muxkpobuonornueckuii cunre3. OOBEKTbl MHUKPOOMOJIOTMUECKUX TEXHOJOTHUH.
[TpousBoacTBO Oenka, aMUHOKUCIOTH BUTAMHUHOB.

Co3laHre TEXHOJIOTMH M HHCTPYMEHTOB ILEJIECHAIPABICHHOIO W3MEHEHHS U
KOHCTPYUPOBAHHUs T€HOMOB C LIEJIBIO IIOJIYYEHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HE BCTPEUAIOIIKECS B IPUPOJe OUOCUHTETUYECKUE TTYTH.

Kinerounasa wumxeHepus. Meroasl KyJIbTyphl KJIETOK W TKaHEW PACTEHHU U
#KUBOTHBIX. Kpunobanku. Comaruyeckas ruOpuau3anuss W COMAaTHYECKHUI
sMOpuorene3. Mcnonab30BaHue TaruiOWJI0B B CEJICKUMHM pacTeHuul. [lonyuernue
MOHOKIOHANbHBIX anmumen. Hcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK W KIOHWPOBAHME KUBOTHBIX. METO TpaHCIJIAHTAUHUH SIEP KIIETOK.
Texnonozuu 0300posnenuss, KyibmueUpOSanus U MUKPOKIOHANIbHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass Y TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHbeIX JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTrokeHussT W NEPCIEKTHBBI  XPOMOCOMHOW M TE€HHOM  MHYKEHEPUMU.
DKOJOrM4eCKHEeN 3TUUECKHE MPOOIeMbl T€HHON HHKEHEPHUU.

Memununckue OuorexHonoruu. IloctreHomHas uudpoBas memuuuna. IILP-
nuarHoctuka. MeTaboJOMHBIN aHaldu3, TEHOLICHTPUYECKUM aHalu3 MpoTeoMa
YEJIOBEKA AJISI OLIEHKHU COCTOSIHUSA €T0 300pOBbsl. MCI0Ib30BaHNE CTBONOBBIX KJIETOK.
Taprernas tepanusi paka. 3D-OnounxkeHepus Ay pa3paboTku QyHAaAMEHTAIbHBIX
OCHOB MEIUIMHCKUX TEXHOJIOTMH, CO3JaHUs KOMIUIEKCHBIX TKAHEN COYETAHUEM
TEXHOJIOTUIA TPEXMEPHOIr0 OMONMPUHTUHTA U cKa(oIuHra As pelleHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Co3naHre BEKTOPHBIX BakKIMH C I€NIbI0 OOecreyeHus: KOMOMHUPOBAHHOM
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3anuThl OT Bo30yauteneit OPBU, yctaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-comepkamux BHUPYCOB, BBI3BIBAIOLIMX 0CO00 OMacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

3apoxkaeHue ¥ pa3BUTUTE IBOJIIOIHOHHBIX NMPEACTABJICHUI OM0JIOTHH

OBomonnoHHass teopuss Y. JlapBuHa. IIpeanochUlKM  BO3HHKHOBEHMS
JapBUHU3MA.

JKu3znb 1 HayuyHas nesarenbHocTh Y. J{apBuHa.

JIBroKymue cuibl 3BoitonMK BUIOB 1o Y. /lapBuHY (BbICOKass MHTEHCUBHOCTH
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAass HW3MEHYMBOCTb, Oopnba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTrdeckoir Teopuu sBotonuu (CTD). HelitpanpHas Teopus
sBotonM. COBpEMEHHAsl 3BOJIIOIMOHHAST OMOJOrvsa. 3HAYEHUE HBOJIOLHUOHHON
TEOpUUB (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

Muxkpo3BoJironus 4 e€ pe3yJabTaThl

[Tonynsuus Kak sneMeHTapHas eAuHuia 3BOMOUUMU. COBPEMEHHbBIE METOIbI
OLICHKM T€HETUYECKOro pa3HooOpa3usi U CTPYKTYphl mnonyisauuil. W3meHeHue
reHo(oH/a TOMYJSUUU KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoropaBHoBecus k. Xapau, B. BaiiuGepra.

OnemeHTapHble (AKTOPbl (IBIDKYIIME CHUJIbI) SBOJIONUHA. MYyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiip TeHOB —  ciydailHble
HEHaIpaBJCHHbIC U3MEHEHUSYACTOT ajuiesiel B nmonmyasanusix. IQQPexkT ocHOBATEIIS.
Ippexm oOymovirounoco eopaviuwika. CHUdICEHUE 2eHeMmU4ecKo20 pPAa3HO0Opa3us:
npuuunsl u cieocmesus. llposenenue s¢hghexmaopetipa 2enos 8 HOILUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3osmus MO JISILUI: reorpaguyeckas
(mpocTpaHCcTBEHHAs ), OMoIornyeckas (penpoayKTUBHA).
EctecTBeHHbII 0TOOp — HampaBisomuid (akTtop HBomOIUU. DOpMBI

€CTECTBEHHOTO OTOOpa:  ABWXKYLIUH, CTaOWIM3UPYIOUIUM,  pa3phIBAOLIUI
(mm3pynTuBHbIi). IlonoBoil oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
MOBE/ICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT, ~ OPraHU3MOB  KakK  pe3yJibTaT MHUKPO3BOJIOLUH.
Bo3HuKHOBEHHE pUCTIOCOOIEHUH Yy OpraHu3MoB. ApoMopd03bl U UAMOAAANTALIUY.
[Tpumepsl npucocoOIeHUN y OpraHu3MOB: MOpQoJIoTUYECKHe, PU3HOTIOTUIECKUE,
onoxumuueckue, mnoBefeHueckne.  OTHOCUTENBHOCTh  MPHUCHOCOOJICHHOCTH
OpPraHH3MOB.

Bun, ero kpurepuum U CTpykTypa. BuagooOpasoBaHue Kak pe3ynbTar
MUKpO3BOOIMU. M3omsuus — KiodyeBo ¢aktop BugooOpazoBanus. Ilytu u
CIIOCOObI BHU1000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (moJUIUION IU3aIus,
rubpuan3anusi). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Pounb 3BOMIOIIMOHHON OMONIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHUS
OouopaszHooOpazusi. MUKPOIBOMIOLUS U KOABOJIOLMS IMApa3sUTOB M HUX XO3SEB.
Mexanu3Mbl popMUPOBaHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI €

23



HEW.

Maxkpo3BoJionus 4 €€ pe3yJbTaThl

Metonel n3ydeHuss MakpodsBOIoLMH. [laleoHTONOTHYECKNE METOABI N3YyUYECHUS
sBommonuu. [lepexonnbie hopmbl U GUIOTEHETUYECKUE PSIIbI OPTaHU3MOB.

buoreorpaduyeckue MeToabl u3ydeHus 3Botouu. CpaBHeHnue Giaopsl U hayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obdnactu 3emin. Buasl-sHaIeMuku u
PEIUKTHI.

OMOpHOJIOTHYECKHE W CPABHUTEIHbHO-MOP(DOJIOTHYECKHE METOJbl U3YYCHUS
ABOJIOLMH. ['€HETMYECKHE MEXAHU3MbI SBOJIIOIMU OHTOTEHE3a W IOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBHIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OPraHbI.
PynumenTapHble  opraHbl M aTaBU3MBL MonekynspHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METOJIbI U3YUYEHUS 3BOJIOLHH. [ OMOIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI OCTPOEHUS (PUITOTCHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallX U SBOJIOLMS TEHOMOB.

OO6nue 3aKOHOMEpPHOCTH (TIpaBWJia) SBOJOUMU. [Ipunyun cmenvl @GYHKYUI.
HeobOpatumocTs 3BoMtONMU. AJanTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB
HBOJIIOLIMH.

IIpoucxoxneHue u pasBuTHE )KU3HU Ha 3em.re.

Hayuynbple rumoTespl MNPOUCXOXKIAEHUS KU3HM Ha 3emse. AOuoreHes W
naHcnepMusi. JloHayyHble NPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSIHHOTO  CaMO3apOXKIAEHUs JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pean,JI. Ciannannanuy, JI. [lactepa. [Iporcxoxnenne »Ku3Hu U acCTpOOUOIOT U

OcHOBHBIE 3Tanbl HEOPraHWYECKOU sBosonMu. IlnanerapHas (reosioruyeckas)
HBOJIONMS. XHUMHUYECKash BOJIONKS. AOMOTEHHBI CUHTE3 OPTraHUYECKUX BEIECTB
u3 Heoprannueckux. Oneir C. Mumiepa u I'. IOpu. O6pazoBanue mojJuMepoOB U3
MoHOoMepoB. KoanepBatnas runoreza A.M. Omnapuna, rumore3a NEPBUYHOTO
oynwoHa [>x. Xonzaeitna, renetudeckas runoresa I'. Ménnepa. Pudozumsr (T. Uek)
u runote3a «mupa PHK» V. I'unbepra. PopMupoBanue MeMOpaH U BOSHUKHOBEHHUE
MIPOTOKJIETKH.

Hcropust 3emiu 1 MeToabl €€ u3ydeHus. VckornaeMbple OpraHu4ecKue OCTaTKU.
['eoxpononoruss u e€ meroabl. OTHOCUTENbHAsE U a0OCOJIIOTHAs T€OXPOHOJOTHS.
['eoxpoHOIOrMYecKas IKaja: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

HauvasibHble 3Tansl OpraHudecKkor 3BOOLMH. [1ogBIEHNE U HBOIONMS TEPBBIX
KJIETOK. OBOJIOLUS MeTaboiu3Ma. BO3HUKHOBEHHE TEPBBIX  JKOCHCTEM.
CoBpeMeHHBIEMUKPOOHBIE OMOIIEHKH KaK aHAJIOT TIEPBBIX Ha 3emiie COOOIECTB.
CrpomaronuTtsl. [IpokaproThI 1 3yKaprOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOUOTeHe3). DBOJIIOLMOHHOE MPOUCXOKICHUE
BUpPYyCOB. [IpomcxokIeHME MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl SBOJIOLUMU BBICHIMX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pacreHuii. Bpixox pacrteHuit Ha cymry. [losiBiieHHE CIIOpOBBIX pacTeHUU W
3aBoeBaHre UMM cymH. CemeHHble pacTeHus. lIponcxoxaeHue [BETKOBBIX
PacTEHUM.
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OCHOBHBIE 3TaIlbl SBOMIOIHUH KUBOTHOTO MUpPa. OCHOBHBIE apOMOP(HO3bI

XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSABIEHUE COBPEMEHHBIX
TumnoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentunuit. [IporcxoxaeHre MICKOMUTAIONIUX U MITHII.
[Tpuniun kinoueBoro apomopdo3a. OcBoeHre O€CII03BOHOUHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

PazButHe xU3HN Ha 3eMIIe IO 3paM U MEPUOJIaM: apXei, MPOTEPO30ii, MaIe030M,
Me3030i, KaitH0301. O011as XapakTepUCTHKA KIIMMAaTa U Fe0JIOTMYE€CKUX IIPOLIECCOB.
[TosiBneHue M pacuBeT XapakTEPHBIX OPraHU3MOB. YTI€00pa30BaHHE: €T0 YCIOBUS
U BJIMSIHUE Ha Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHHSI — 3KOJIOTHUECKHE KpHU3HCHI Mpouuioro. IlpuuuHel n
CJIEICTBHSI MAcCCOBBIX BbIMUpaHUN. COBpEMEHHBIA 3KOJOTMYECKUU KPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6MopasHO0Opa3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHmyeckoro wmupa. llpuHIMNIBL KraccupuKau
opranu3MoB. OCHOBHBIE CUCTEMAaTHYECKUE IPYIIIbI OPraHU3MOB.

IIpoucxo:kaeHue 4yeI0BeKAa — aHTPOIIOT eHe3

Pa3nesnbl u 3a1a4m aHTPOIIOJIOTMU. METObI aHTPOIIOIOTUH.

CraHOBIEHUE MPEACTAaBICHUN O IPOMCXOXKIACHUM 4YelOoBeKa. PemurunosHeie
B033peHMsI. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0onIcTBO 4enoBeKa € JKMBOTHBIMUA. CHUCTEMATHYECKOE ITOJIOKEHUE YEJIOBEKA.
CBuzerenscTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMHM:  CPABHUTEJBHO-
MOPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, (bU3H0TI0r0-OMOXMMUYECKHE,
noBeZieHUeckre. OTIu4Ms 4eI0BEKa OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBLHOU
CUCTEMBI.

JIBrokymue cuiibl (pakTopbl) aHTPONOreHe3a: OUOIOrHYeCKUe, COLIMATIBHBIE.

CooTHoleHne OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE cCTaauu aHTpororeHe3a. PaHHHME uYenoBeKOOOpa3HblE OO€3bsSHBI
(MpOKOHCYJIBI) M paHHHME TMOHTUABl — OOIIMEe MPEIKH YeJTOBEKOOOpa3HBIX
00e3bsIHU JIIO/IeH. ABCTPAJIONUTEKH — JBYHOTHE TIPENIKH JTtoiei. YenoBeK yMenbli,
IIEPBBIE U3TOTOBJIEHU OpPYIUM Tpyna. YeloBeK NpsSAMOXOISAIINN U NEPBBIA BBIXO/
monen 3a mpenensl Adpuxu. YenoBek redaensOeprckuii — oOOHME  MPEsoK
HEaHJEPTAIIbCKOTO YEJIOBEKa M YEJOBEKAa Pa3yMHOro. UenoBEK HeaHIAepTAIbCKUI
KakK BUJ JIIOAEH XOJOAHOTO

KInuMara. YenoBeK pa3syMHbIA COBPEMEHHOIO THWIIA, JIEHUCOBCKHUM 4YEJIOBEK,
OCBOCHHME KOHTMHEHTOB 3a npeaenamu Adpuku. [lageoreHeTuka u najaeoreHOMUKA.

DBOJIIOLMSI COBPEMEHHOIO 4YesloBeKa. ECTecTBEHHBbI OTOOp B  MOIMYJSIUAX
yeyioBeka. MyTalMoHHbIA Tpouecc U noauMopdusM. llomynsiurmoHHBIE BOJHBI,
npeid renoB, murpamus U «3(PpQeKkT ocHoBaTENs» B MOMYJAMUSIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. lloHarue o pace. bosbmme pacel: eBporeonaHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (9KBaTOpuajbHas),  MOHTOJOMIHAS
(a3maTcko- aMepuKaHcKas). Bpemss um myTu pacceneHusl 4elnoBeKa IO IIAHETE.
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EnuncTBO  4yemoBeueckux  pac.  HayyHas  HECOCTOSTENBHOCTH  pacU3Ma.
[Tprcnoco0neHHOCTh YeloBeKa K pa3HbIM YCIOBUSIM OKPYXalollell cpesbl.
Bnusinue reorpaduueckoit cpensin aperida reHoB Ha MOPGHOIOTHIO U (PU3HOTIOTHIO
YEJI0BEKA.

MexaucCUIUIMHAPHBIE METOIbI B (pr3nyeckoi (OM0I0rn4ecKoil) aHTPOIOJIOT UK.
OBOJIFOIIMOHHAA AHTPOMOJIOTUS U IMAJE€OaHTPONOJIOTUS YEITOBEUECKUX TOIMYJISIIUNA.
buocounanbHble MCCENOBaHUs MPUPOABI YeloBeKa. MccinenoBaHrue KO3BOIIOLUN
OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JKOJIOTHS —  HAyKa 0  B3aMMOOTHOLICHHMSIX  OPraHM3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY/KAKIIeHd cpeaou

3apoxkaeHue U pa3BUTHE dKojoruu B Tpydax A. 'ymOomnbnara, K.®. Pynebe,
H.A. CeBepuona, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3znensl u 3amaum
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl skosioruu. IloneBpie HaOMOAEHUS. OKCHEPUMEHTHl B 3KOJIOTHH:
NpUpOJIHbIE U JabopaTopHble. MoJenupoBaHUE€ B O3KOJOTUU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKATbHBIN, peTUOHATBLHBIN U T100abHBIN.

3HauY€HHE  DKOJIOTMYECKMX  3HAHMM  JUIsl  4YeJlOBEeKa.  ODKOJOTMYECKOE
MHPOBO33pDEHUE KAK OCHOBA CBA3EH 4eiloBeYeCTBa C Ipuponou. PopMupoBaHue
HKOJIOTUYECKOH KYJIbTYPbI U 9KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

Opranusmsbl u cpeaa 00MTAHUA

Okozorudeckue (GakTopsl U 3aKOHOMEpHOcTH ux aeictBus. Kiaccudpukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTponoreHHble. Oo1me
3aKOHOMEPHOCTH JEeHCTBUsS 3Kojorumueckux ¢akropon. [IpaBuno munumyma (K.
[Inpenrens, FO. JIubux). TosiepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbI

AbuoTtnueckue ¢paktopsl. CBET Kak 3Kkojornyeckuii paxrop. JleicTBue pasHbix
YYaCTKOB COJIHEYHOTO CHEKTpa Ha OpPraHu3Mbl. OJKOJIOTMYECKHE TPYIIIBI
PAaCTEHHMII MU KMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CurHanbHas poJib CBETA.
doTonEeprUOaU3M.

Temneparypa kak »dkojoruyeckuii ¢akrop. JlelictBue Temmneparypsl Ha
opraHu3Msbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak oaxosiormueckuit Qakrop. Ilpucmocobnenus pacTeHHil K
noJiIepKaHuo0 BoaHOTOo OanaHca. Knaccudukanus pacTeHHd MO OTHOIIEHHMIO K
Bojie. [IprcnocoOineHnst )KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXHUMA.

Cpeabsl oOWTaHMs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAsA, IOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs,  BHyTpUOpraHuzMeHHas.  Dusuko-xumudeckue
ocoOeHHOoCTHCpe 00uTaHus oprauu3MoB. [Iprucnocobenrs opraHu3MoB K )KH3HHU B
pa3HBIX cpeaax.

buonornueckue putmel. BHeNHUE 1 BHYTpeHHHE PUTMBI. CyTOYHBIE U TOJUYHBIE
putMbl. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSM YCIIOBUMN
KU3HH.

Kusznennsie Gpopmbl opranuzmoB. [lonsarue o xu3zHeHHon (opme. JKu3HeHHbBIE
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GbopMBl pacTEHUii: AEPeBhs, KYCTApHUKH, KYCTAPHWYKH, MHOTOJECTHHE TpPaBhI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue Qakropsl. Buabl OMOTHUECKMX B3aMMOJEHCTBUNA: KOHKYPEHIIHS,
XUIIIHUYECTBO, cuMOMo3 u ero ¢opmbl. [lapazutuszm, koomepainus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3auMoOJIecTBUS  (Tomuueckue,  ¢opuueckue,  GadpUuecKue). 3HayeHue
OMOTUYECKUX  B3aUMOJCHCTBUM JUIsl CYHIECTBOBAHMUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JK0JIOTrvsl BUJOB U MOIMYJIAIHIA

DKOJIOTHYECKHUE XapaKTepucTuku nonyianuu. [lomynsuus kak Ouosioruueckas
cuctema. Poinb HEOMHOPOHOCTH cpenpl, pU3ndecKux 0aphbepoB M OCOOCHHOCTEH
Ouosioruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPbl MOMYJISITUH.
OCHOBHBIC TIOKa3aTEIM TMOMYJSIUNA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas U
MOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPAIIHS.

DKojoruyeckass CTpykrypa nomyisanuu. OleHKa YUCICHHOCTH TMOMYJISIIUU.
JAvHaMuka momyJisauu U €€ peryisuus. buoTudeckuii mMOTEHUMAN MOIMYJISLIUH.
MopenupoBanue TMHAMUKHU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOIYJISLNAH.
KpuBble BbDKUBaHUS. Perynsius 4MCIEHHOCTH MOMYJSIUN: poiib (DaKTopoB,
3aBUCSAIIMX U HE 3aBUCSIIUX OT TUNIOTHOCTU. DKOJIOTMYCCKUE CTPATerHu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »sKoJOorMyeckod Huie Buja. MectoobuTanue. MHoromepHas
MOJIeJ1b SKoJiornyeckon Humu JIx. M. XarunHcona. Pa3mepsl 3K010rn4ecKon HUILLIU.
[ToTeHuMabHAs U peaIM30BaHHAS HUIIIY.

Bun kak cucrema mnomynsuuii. Apeansl BUAOB. BHIBI M UMX JKU3HEHHBIE
CTpaTeruu.

DKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTPAIlUN KUBOTHBIX. bruosornyeckre WHBa3Mu
YyKEPOJHBIX BUIOB.

JKOJIOTHS CO00IECTB. IKOJIOTHYECKHE CHCTEMBbI

CooOmiectBa opranu3mMoB. buornieHo3 u ero crpykrypa. CBsi3M  MeXAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpeitas cucreMa (A.[[x. Tencnu). OyHkiroHanbHbIe OJI0KH
OpraHU3MOB B DKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peAylleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu U cetu. AOHOTHYECKHE OJIOKH SKOCHCTEM. [louBBI
U WJIBIB SKocucTemMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTHUU B SKOCUCTEME.

OcHOBHBIEC TIOKa3aTeIN SKOCUCTEMBbI. buomacca u mpoayKius. IKOJIOTHYECKUE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbIC U
BTOPUYHBIE CYKIIECCMM W WX TPUYUHBL. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykueccun. KinmnumakcHoe coobiiectBo. buopaznoodpasue u moigHoTa KpyroBoporta
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

27



[IpupoaHble IKOCUCTEMBI. JKOCUCmEMbL 03€p U peK. DKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYHOp, 1€CO8, CMenell, nyCmbvitb.

AHTpONOreHHbIe 3KOCUCTEMBI. ATpodKocucTeMa. ArporeHos. Paznuuus mexmy
aHTPOIOTEHHBIMU U IPUPOJAHBIMUA SIKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa
u ¢ayna. CuHanTponuzaiusi ropojckoid  ¢Qaynel. buomornueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUN OpPraHU3MOB B
aKocuctemax. Poab kackaonoco sghgexma u 6ud06-30upuxamopos (Kirouesvix
61008) 8 hyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTrUU U BEIIECTB MEXITY
CMEKHBIMU 3KOCUCTEMAMHU. Y CTOWYUBOCTh OPTaHU3MOB, MOMYJIAIMNA U SKOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JICHCTBUIA.

Mexanuzmvl 6030elicmseus 3a2psA3HeHUll pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  OKOCUCMEMHOM  YDOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmsusi. Meroaoaorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

buocdepa — riodanbHas 3kocucTEMA

buochepa — oOmennanerapuas o0ono4Yka 3eMiu, T/€ CYIIECTBYET WIH
CyIlleCTBOBaJa *MU3Hb. PazButue npeacraBieHuit o 6uocdepe B Tpyaax J. 3rocca.
VYuenne B.U. Bepuanuckoro o 6uochepe. Obmactu ouochepsl u e€ coctas. JKupoe
BeIeCTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepnl. OcobeHHocTH Ouochepsl Kak
riobabHOM dKOocucTeMbl. J[MHaMudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEILECTB U OMOT€OXMMUYECKHUE LIUKJIBI (YTiepo/ia, a30Ta). PUTMUYHOCTH SIBIIEHUN B
ouocdepe.

3oHanbHOCTH OMochepsl. [lonstue o 6Gmome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOMHBIE Jieca, CMEIIIaHHbBIC U IUPOKOJMCTBEHHBIE Jieca, CTENN, CABaHHbI, TyCTHIHH,
TPONMYECKHUE JIeca, BBICOKOrOpbsi. KimMmaT, pacTUTENbHBIA W JKMUBOTHBIM MHP
OMOMOB CYIIIH.

CrpykTypa U (yHKIMS >KUBBIX CHUCTEM, OIIEHKA MX PECYpCHOTO MOTEHIMaIa
u 6nocepHbIX PYHKIUH.

YeJ10BeK 1 OKPYKAKOLIAA Cpea

DKoJlorTuYecKre KPU3UChl U UX NMpUYNHBL. Bo3zeiicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHHe BO3AyIIHON cpeabl. OXxpaHa Bo3ayxa. 3arpsA3HEHHUE BOAHOUM CpEbl.
Oxpana BoaHbIX pecypcoB. Pa3pymieHue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3MeHeHne knumara.

AHTpOIIOTEHHOE BO3JCMCTBHE HA PACTUTEIbHBIA M >KMBOTHBIMN MHp. OxpaHa
PaCTUTENIBHOTO M JKMBOTHOTO MHpa. OCHOBHBIC MNPUHIUIIBEI OXPaHbl MPUPOIBI.
Kpacaeie kHuru. Ocobo oxpansembie npupoansie Tepputopuun (OOIIT).
boranudeckue caapiv 300JI0THYECKHUE TapKHU.

OCHOBHBIC TPHUHIIMIIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA W MPHUPOIBI.
PaunonanbHOE  MNPUPOJONONB30BAHME UM COXpaHEHUE  OMOJIOTHYECKOTO
pazHooOpasust 3emum. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJOTHYCCKHX
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Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TOCIEACTBHS.

Pa3BuTre MeTO/10B MOHUTOPUHTA PAa3BUTHUS OTIACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnule uccie0o8anus nepexooa K  pecypcocbepezatoweti u
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe paznoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuugarouue O00CMyn K
uHgopmayuu no CcocmosiHUl0  OMOenbHbvlX U008 U IKkocucmem. (OCHOBbL
9Kopeabunumayuu dKocucmem U Ccnocob6os 6Oopbbbl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

4. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCITUILINHBI
4.1 O0beM y4eOHOM TUCUMILIMHBI U BUAbI Y4eOH0Il padoThI

Bua yuyeO6Hoii padoThl Bcero
4acoB

O0beM yueOHO# TUCHUILINHBI (BCEro) 148
cymMMapHasi y4yeOHassh  Harpy3ka BO  B3aumMmoaeiictBum ¢ | 136
npenojaaBarejemM
B TOM YHCJIE:
- JIEKLIUHA 42
- PAKTHUYECKHE 3aHSATHS, B TOM YHCJIE: 94
CamocTosiTesibHasi padoTa 00y4aromerocsi (Bcero) 6
KouncyabTanumn 2
IIpomedxcymounas ammecmayus 6 8uoe IK3amena 8 2cemecmpe 4
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4.2 TemaTuyecKMid IVIAH JMCIUILUIMHBI C Y4€TOM padoyeil MporpaMmMbl BOCIIMTAHMS

KoJj-Bo yacoB

Ne
1'[/1'[ HaumeHnoBanue pasaeia / TeMBI l'[paKT./ cam. B T.4Y.
JleKuMu (nadopar pat BOCII.
pao.
| CEMECTP
M 1. Kpatkasg wuctopusi pa3Butus OUONOTMU. buonormyeckue Haykd U
u3ydaemMble UMU TPoOIeMbl. 3HaU€HUE OMOJIOTUUB NMPAKTHUECKOU e TEILHOCTH 5
YeJI0BEKAa: MEIMIMHE, CEIbCKOM XO3AKCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOLBI.
Jekuyusa Ne 1
buonocus kax wnayka. CoBpeMeHHass OHOJOTMS — KOMIUIEKCHAas HaykKa.
QyHAaMEHTAIIbHBIC, NPUKIAIHBIE W IOUCKOBBIE HAy4YHBIC HCCIEAOBAaHUSA B
OMOJIOTHH.
Kusvle cucmemvl u ux usyuenue. JXUBBIE CHCTEMBI KaK INPEIMET H3Yy4YCHUS
1 ounonoruu. CBOMCTBA )KUBBIX CUCTEM. Y POBHH OpPraHU3aIMH )KUBBIX CUCTEM 2
buonoecua xnemku. 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.
Ipaxmuueckoe 3ansamue No 2.
AHanu3 pa3IMYHbIX METOJIOB UCCIIEIOBAHMS B OMOJIOTUN
Metoasl  uccienoBaHus B OMOJIOTUM: HAOMIOJEHHWE U DKCIEPUMEHT. 2
Hcnonp30BaHne pa3nuyHbIX METONOB ITPU M3YYEHUH KUBBIX CUCTEM
IIpakmuueckoe 3anamue Ne 3. 2
CynHOCTb )KW3HU U CBOKMCTBA )KUBOT0. Y POBHM OpraHU3alliy KUBOW MATEPHH.
Jekuyusa Ne 2
2. Xumuueckasn opeanuzayus rkiemxu. XUMHUECKMA CcoOCTaB KiIeTku. Makpo-, | 2
MHKpPO- U YJIBTPAMUKPOAIIEMEHThl. OpraHndeckre BEIeCTBA KIETKH.
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Ipaxmuueckoe 3anamue No 4.

4 Heoprannueckue BeliecTBa KIETKU: CTPOEHHUE CBOMCTBA (DYHKIINU

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

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

7 DyKkapuoTHYecKasi KJIETKa: BHUJbl KJIETOK B Ouosornu. OOiiee cTpoeHue
syKapuoTuyeckou kiaeTku. [Ipu3Haku u GyHKIIMU TPOKAPUOTUUECKUX KIIETOK.
Jekyusa No 4
Obmen e6ewjecmsé u 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 Ilpakmuuecxoe 3ausmue Ne 8.
dortocunTe3. CpaBHEHHE NpoLEcCOB (POTOCUHTE3a U XEMOCHUHTE3.

9 Ilpakmuuecxoe 3ausmue Ne 9.

Jpixanue. CpaBHEHHE MPOLIECCOB OPOKEHUS U AbIXaHUS

Jekuyusa Ne 5

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

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

11

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

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

12

Ipaxmuuecxoe 3anamue No 12,
Muro3. Perymsiius MUTOTHYECKOro UuWKiIa KieTku. [Iporpammupyemas
KJIETOYHAsI THOEJIb — allONTO3.

13

IIpakmuuecxoe 3ansamue Ne 13.

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

Jekuyusn Ne 7

Cmpoenue u ¢ynxyuu opeanusmos (1 wacms). buonoruueckoe pazHoobOpaszue
opranu3MoB. OJHOKJIETOYHbIE, KOJOHUAIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.
Tkanu pacteHuil. TUnbl pacTUTENbHBIX TKAHEW: 00pa3oBaTeNbHAsl, TOKPOBHAS,
NpOBOASILIAs, OCHOBHasA, MexaHudeckas. OcoOeHHOCTH CTpoeHus, QyHKUUMN U
PAacMoJIOKEHUS TKAHEN B OpraHax pacTeHu. TkaHu pacTeHui. TKkaHU )KUBOTHBIX
U 4esioBeKka. Twumbl KUBOTHBIX TKaHeW. Opranbl. Omopa Tena OpPraHU3MOB.
JIBukeHue oprann3MoB. CKeJIeTHbIE MBIl U UX padoTa.

14

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

15

Ilpaxmuuecxoe 3anamue No 15,
N3ydenne TkaHen ;KMBOTHBIX. MI3ydyeHne OpraHoB LBIETKOBOTO pacteHus. Onopa
TeJIa OpraHu3MoB. JIBH)KEHME OPraHU3MOB.
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Jexyus Ne 8
Cmpoenue u pynkyuu opearnusmos (2 wacms). [luranue opranu3mos. [{pixanue

opraHu3MoB. TpaHCHOPT BENIECTB y OpraHU3MoOB. BbiieneHue y opraHu3MoB. | 2
3amura 'y Opraiu3sMoB. Pa3IpaXuMocTb W PEryysiiusi y OpraHU3MOB.
['yMopasibHast perysiiusi 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA.
16 Ilpakmuuecxoe 3anamue Ne 16. 2
N3yuenne nutanue opraHu3MoB. M3ydeHne apIxaHus OpraHu3MOB.
17 Ilpaxmuueckoe 3anamue Ne 17, 2
TpaHCTIOPT BEMIECTB Y OPTaHNU3MOB.
NTOI'O 3A 1 CEMECTP 16 |34
Il CEMECTP
1 lIpaxmuueckoe 3ansmue N 8. 9
Brinenenue y opranu3moB. 3aniuTa y OpraHu3mMoB.
lIpaxmuueckoe 3anamue Ne 19.
2 PazapaxxuMocTh U perymnsiiug y opranu3MoB. ['yMopanbHas peryisius u 2
HHIOKPHUHHAS CHCTEMa KUBOTHBIX U YEJIOBEKa.
CamocmosamenvHas paboma
lloocomosums pegpepam u npezenmayuro na memy: Cmpoenue u @yHKyuu
JHCUBLIX OP2AHUIMO8
Jexuyus Ne 9
Pazmnoocenue u pazeumue opeanuszmog. ®opmbl pa3MHOKESHHUS OPTAaHHU3MOB. 9
[IpenzapossimieBoe pa3BUTHE. [IpenzapospiiieBoe pa3BUTHE.
NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3).
Ilpaxmuueckoe 3ansmue Ne 20.
3 PasmHuoxxenne u pasButHe pacteHuil. ['amerodputr u cmopodur. Meiio3 B 9
KU3HCHHOM TIuKJe pacTteHuid. CTpoeHHe OpraHoB Pa3MHOKECHHUS BBICIITUX
pacTeHun
4 lIpaxmuueckoe 3anamue Ne 2 1. 2
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Poct u pasButue >xuBOTHBIX. [locTamMOpuoOHaNbHBINM mepuona. BreisiBieHue
MIPU3HAKOB CXOACTBA 3apOJbIIIEN TO3BOHOYHBIX )KMBOTHBIX

Jexyua Ne 10

l'enemuxa — Hayka o HACIEOCMEEHHOCIU U USMEHYUBOCINU OP2AHUIMOS.
3axonomepnocmu nHacnedcmeennocmu. VICTOpUsi CTAHOBJIEHUS W Pa3BUTHUSA
TEHETUKUW Kak Haykd. 3akoHbl Menzens. CuLemeHHOEe Hacjled0BaHUE
npusHakoB. Pabotel T. Moprana. ['eHeTuka nona. ['eHOTHI Kak 1€JI0CTHAs
cucrema. [imeroTponust — MHOKECTBEHHOE JIEUCTBHUE T€HA. MHOKECTBEHHBIN
ayenu3M. B3auMoJielicTBUE HEaJJIEIbHBIX T'€HOB.

lIpaxmuueckoe 3anamue Ne 22.

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

lIpaxmuueckoe 3ansmue No 23.
3akoHbl MeHpens, cuenajeHHOEe € IOJIOM HaclieJOBaHWE, HAclleJOBaHUE
TPYII KpOBU (pellIeHre 3a/1a4)

Jexuyua Ne 11

3axkonomepnocmu usmenuusocmu. Ienemuxa uenosexa. B3aumopenctsue
TCHOTHIIA U cpeabl npu (opMupoBannu ¢GeHoTura. Buasl H3MEHUYHNBOCTH.
Kapuorun uenoeka. MeToapl n3ydyeHusi TCHETUKH YEJI0BEKa

IIpaxmuueckoe 3ansmue No 24.
Buasr u3menunBoctH. MccnenoBanre3akoHoMepHOCTEH MOTU(PUKAITMOHHOM
n3MeHUYMBOCTU. [locTpoeHMEe BapualMOHHOTO psAia U BApUALIMOHHON KPUBOU

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

Jexkuyus Ne 12
Cenexyusi opzanusmos. buomexuonozus u cunmemuyeckas OUONOUA.
MeTtoabl ceneKMOHHON paboThl. ICKYCCTBEHHBIM MyTareHe3 Kak MeTOJ
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CeJIEKIIMOHHOW paboThl. [lomyuenue monumniaou0B. JJocTHKkeHUs CeNeKIuu
pacTeHul U )KUBOTHBIX. COXpaHEeHHEe U H3yYEeHHE TE€HETUYECKUX PECYypCOB
KyJIbTYPHBIX PACTEHUH W UX JAUKUX POJIUYEH ISl CO3/IaHUSI HOBBIX COPTOB
U TUOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYJIbTYyp. OOBEKTHI, UCHOJIb3YEMbIE B
OMOTEXHOJIOTUH, — KJIIETOYHBIE M TKAHEBbIEC KYJIbTYpPbl, MUKPOOPTAaHU3MBI, UX
xapakrepuctrka. Kierounasi u reHHasi UHKEHepUs.

lIpaxmuueckoe 3ansmue Ne 26.
Cenekuuss oOpranu3MoB. ILleHTphl MOPOUCXOXKAEHUS U MHOrooOpasus

d KYJbTYPHBIXPACTCHUI. 3aKOH TOMOJIOTHYECKUX PSJ0B HACIEICTBEHHOMN
n3meHunBocT. Coxpanenue komutekunu H.M. BaBunosa B ronst BOB
lIpaxmuueckoe 3anamue Ne 27.

10 buorexHonorus u CUHTETHUYECKAas ouomorus. Hcnonp3oBaHue
MHUKPOOPIaHU3MOB B MPOMBIIIUIEHHOM IPOU3BOJICTBE.

Jexyua Ne 13

3apoorcoenue u paseumue  I80JIOYUOHHLIX — NPEOCmAasleHul 8
ouonocuu. IlpeanochUIKM BO3HUKHOBEHHUSI JapBUHU3MA. ODBOIIOLMOHHAS
teopust Y. lapsuna. Odopmiienne cunTeTndeckoil reopun 3Bomoruu (CTI).
lIpaxmuueckoe 3ansmue Ne 28.

Bo3HUKHOBEHNE U pa3BUTHE 3BOITIOLUOHHON OMOJIOTHH

11 buonorudeckas 3BOJIONMS; HU3MEHSIEMOCTb BHUJIOB  (TpaHChHOPMU3M);
sBoJitornoHHbIe B3rsiabl K.JIunnes, JK.-b. Jlamapka, 2.2K. Cent-Unep, XK.
KroBbe. JIBrmkyiue Criibl 3BOJTOINUU BUAOB o Y. /[apBuny.

IIpaxmuueckoe 3ansmue Ne 29.
CoBpemenHas sBostonionHas Ouonorusi. Bxknag 8 COT Y. apsuna, C.C.

12 Yereepukona, N.U. [lImaneraysena, Jlx. Xonaeitna, JI.K. bensieBa. 3nauenue

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

Jexkyua Ne 14
Muxposseonioyus u e€ pezyromamol. [lonynanus kak 31eMeHTapHas €AMHULA
HBOJIIOIUU. JJeMeHTapHble (akTopbl (IBMXKYIIME CHJIBI) SBOJIOLHUU.
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EcrectBennbiii  or60p —  HampaBisgomui  (QakTop  ABOJIOIMHU.
[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKpOl3BoMOIMU. Bua, ero
KpUTEPUU U CTPyKTypa. MexanuszMbl (GopMUpOBaHUS OHOIOTHYECKOTO
pazHooOpasusl.

13

lIpaxmuueckoe 3ansmue Ne 30).
[lonmynsinus  Kak d3JIeMEHTapHash €IWHUIIA DBOJIIOLUU. JIEMEHTapHbIE
(bakTOpBI (ABMKYIINAE CHIIBI) YBOJTIOITUH.

14

lIpaxmuueckoe 3anamue Ne 31.
[IpucnocoOnenusi OpraHu3MOB M HMX OTHOCHUTENBbHASI I€J1eCO00pa3HOCTh
Apomopho3bl U uanoaganTanuu. Buj, ero Kputepuu u CTpyKTypa.

Jexkuusa Ne 15

Makposeonioyus u eé pesyromamsl. MeTOnbl U3y4eHUsT MaKpPOIBOJIIOLINHU.
XPpOMOCOMHBIE MYyTalldd M 3BOJIONUS TeHOoMOB. OOIIMe 3aKOHOMEPHOCTU
(mpaBuIIa) HBOJTIOIUH.

15

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

16

lIpaxmuueckoe 3ansmue Ne 33.
I'1aBHBIE HampaBiaeHUs BOJIOIMHU. OOIIME 3aKOHOMEPHOCTH 3BOJIIOLIMH

Jexkyus Ne 16

Ilpoucxooicoenue u pazeumue ocusnu Ha 3emne. HaydHble THUIIOTE3BI
MPOUCXOXKJICHUS JKM3HM Ha 3emiie. OCHOBHBIC JTalbl HEOPTaHHYCCKOU
sBosroIuu. Mctopus 3emin M MeToinsl €€ m3ydeHHs. HadanbHbBIC STambl
opraHuyecko spomornuu. I[IpoucxoxaeHue 3yKapuoT (CUMOHWOTreHe3).
DBOJIFOIMOHHOEC IPOUCXOXKICHNE BHPYCOB. [TpoucxoxaeHue
MHOTOKJICTOYHBIX OpraHu3MoB. OCHOBHBIC JTalbl 3BOJIOIUH BBICIIHAX
pactenuii. OCHOBHBIE 3TAITbl SBOJIIOIMH XKUBOTHOTO MUpa. Pa3BUTHE KU3HU
Ha 3emJyie 10 dpaM M IepuojgaM MaccoBble BBIMUPAHHUS — YKOJOTHYECCKHUE
KPHU3KCHI MPOILIOTO.

17

IIpaxmuueckoe 3anamue No 34.
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Pasutne xu3HM Ha 3emMie IO 3paM U IEepuoAaM: apxeil, MpoTepo30M,
najgeo3oM, Mme3030M, KaiiHo30M. OOImas XapakTepUCTHKa KiIuMaTa |
re0JIOTHYECKHUX MPOLECCOB.

18

IIpaxmuueckoe 3anamue Ne 35.
N3yuenne ocoOCHHOCTEN CTPOEHHUS pacTEHUN pa3HbIX OTAen0B. 3yuenue
0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Jekuusa Ne 17

Ilpoucxoocoenue uwenogexa — anmponozenes. Pasznensl W 3adadu
aHTponoJoruu. Metoasl aHTponoyiorud. CTaHOBJICHUE MPEICTaBICHUN O
MIPOUCXOXKICHUM YeaoBeka. CXOJICTBO YEJIOBEKA C )KMBOTHBIMU. J[BHOKYyIIME
cuibl  ((aktopsl) aHTpororeHesa (OCHOBHBIE CTaJWU AHTPOIIOTEHE3A.
DBOJIONMS COBPEMEHHOTO YeJIOBEKA. YeoBeUeCKHe pachl.

19

lIpaxmuueckoe 3ansmue N 36.

OCHOBHBIE CTaquU AHTPOIOrEHE3a: AaBCTPAJONUTEK, YEJIOBEK YMEIbIH,
YEeJIOBEK  MPSIMOXOJAIIAMA, JICHUCOBCKHI  4YEJIOBEK, HEaHJACPTaJIbIIbl,
KPOMAaHBbOHIIHI.

20

IIpaxmuueckoe 3anamue Ne 37.
OBOJIIOIMS COBPEMEHHOIO uenioBeka. YenoBeueckue pacol. HM3ydenue
HKOJIOTHYECKHUX aJanTalliidl YeIoBeKa

10

Jexyusa Ne 18

IKon02usl — HAYKA O 83AUMOOMHOULEHUSIX OP2AHUZMOBU HAOOP2SAHUSMEHHBIX
cucmem ¢ okpyxcaoweu cpeoou. Opeanusmvl u cpeda 00OUMAHUAL.
3apoKJAEHUE W Pa3BUTHUE JKOJOTMU B TpyJax yuyeHbIX. CBA3b IKOJOTHU C
IpyruMu  Haykamu. Metoabsl  dkojorud. lloneBele  HaOMIOACHUS.
DKCIEPUMEHTHI B 9KOJIOTUM: TIPUPOJIHBIE U JJTabopaTopHble. MoenupoBaHue B
AKOJIOTUU. MOHUTOPUHT OKPYKAKOIIEHW CPEIbl: JIOKAIbHBIA, PETUOHAIBHBIA U
I00aTbHBINA. 3HAYCHHUE SKOJIOTUYECKUX 3HAHUM JIJIST 4eTTOBEKA.
Okomnornyeckne (HakTOpbl U 3aKOHOMEPHOCTH MX JCUCTBUS. AOHOTHYECKUE
daktopel. Cpempl OOWUTaHUS OPraHU3MOB. bBHOJOTHYECKUE PHUTMBL.
JKusznennsie popmbl opraan3zMoB. buotndeckue HakTopsl.
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21

llpaxmuueckoe 3ansmue No 38.
N3yyeHne MeTo10B 3KOJOTUYECKUX UCCIEA0BAHHM. JKOJOTHYECKHE PaKTOPbI
U 3aKOHOMEPHOCTH HMX  JIEHCTBHSI.

22

lIpaxmuueckoe 3anamue Ne 39.

BrisiBnenne npucnocoOieHuil OpraHu3MOB K BIHMSHHUIOCBETA. BrisBieHue
IPUCIOCOOJICHUI OpPraHU3MOB K BIMSHHUIOTEMIIEPATypbl. AHATOMHYECKHUE
0COOCHHOCTH PAaCTEHUI M3 Pa3HBIX MECTOOMTAHUS.

11

Jexkuyua Ne 19

IKono2usi U008 U NONYAAYUU. IKOJIOTUIECKUE XapPAKTEPUCTUKU MOMYJISLUH.
DKonoruyeckas CTpyKTypa MOIMyJISIHA. DKOJIOTHIeCKUe CTpaTeruu BUIoB (I-
u K-crparerun). [lonstue 00 sxonornueckoil Huie Buaa. MecrooOuTaHue.
Bun xak cucrema nomyssiiuil. Apeansl BUIOB. Buabl u uX JKU3HEHHBIE
CTpaTeruu. DKOJIOTMYECKUE SKBUBAJICHTHl. 3aKOHOMEPHOCTHU IOBEIACHUS U
MUTpaluil KUBOTHBIX. brosornyeckne HHBa3UUYYKEPOIHBIX BUIOB.

23

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

24

lIpaxmuueckoe 3ansmue No 41
DKOJIOTHYECKHE  XapaKTepUCTHKH  monyisaiuu.  [lomymsamuss — Kak
ounostormdeckas cucrema. Pemenue 3amau

12

Jexuusa Ne 20

Ixonozus cooouecms. Ixkonocuyeckue cucmemul. Coo0OILIECTBA OPraHU3MOB.
bruornieno3 u ero crpykrypa. CBsS3W MEXIy OpraHM3MaMH B OHOIICHO3E.
Dxocucrema kak oTkpbiTas cuctema (A.J[x. Tencnu). OCHOBHBIE TTOKa3aTEIU
AKOCUCTEMBI. broMacca M mpoaykmus. DKOJOTHYESCKUE MMHPAMUJIbI YHCET,
omomaccel W dHepruu. llpupomHple dKOCHCTEMBI. AHTPOIOTCHHBIE
HSKOCHUCTEMBI. Arposkocucrema. ATrpo1eHO3. YpO0IKOCUCTEMBI.
3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOBB
HIKOCUCTEMAX.
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lIpaxmuueckoe 3anamue No 42
CoolmiectBa opraHu3MoB. buomeHo3 u ero crpykrypa. CBs3M MEXIy

25 opranu3mMamu B OuorieHo3e. KpyroBopoT BeleCTB M IMOTOK SHEPIHH B
skocucteMe. OCHOBHBIE MOKa3aTeIN SKOCHCTEMBI. Pelienue 3a1ay
IIpakmuuecxoe 3anusmue No 43

26 HampaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKITECCHH.
AHTpONOreHHBIE 3KOCHCTEMBI. Arpo3kocHcTemMa. ArpoueHo3. Pasznmnuus
MEXy aHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHUCTEMAMHU. Y POOIKOCUCTEMBI.
Jexuua Ne 21
buocgepa — enobanvuas sxocucmema. Yenosexk u okpysxcarowas cpeoa.

buochepa — obmieruianerapnas 00607104ka 3eMiu, TJ€ CYIIECTBYET WIIU
CYIIIECTBOBAJIa JKW3Hb. 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OuOChEpHL.
KpyroBopoThbl BemecTB U OHMOr€OXMMHUYECKHE IHUKIBI (YyTiepoja, a3oTa).
13 PutMmuuHoCTh siBiieHHt B Ouocdepe. 3oHambHOCTh Omocdepsl. [lonsarue o
ounome.
DKoJIOTUYECKHe KPU3HChl M WX MpUYMHBL. Bo3jeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHre BO3IYITHOM cpeibl. AHTPONIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENBHBIA M )KUBOTHBIA MHP. OCHOBHBIE TIPUHITUIIBI OXPaHbI TPUPOJIHI.
OCHOBHBIC MPUHIIUATIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA M PHUPO/IBI.
llpaxmuueckoe 3anamue Ne 44

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

28 ro0anpHON  dKOocHcTeMbl. J[MHaMu4eckoe paBHOBecMe B Oumocdepe.
KpyroBopoTsl BemecTB U OHMOTr€OXMMHUYECKHE IUKIBI (yriaepoja, a3oTa).
PurmudHOCTS siBIeHMI B Onocdepe.

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

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

CamocmosimenvHas pa60ma

Tloocomosums ooxnao u npeseHmayuro Ha memy. «IKonocuyeckue KpU3ucol
u 9KoJsiocudecKkue Kamacmp0¢bl. Hpedomepau;eﬂue UX BO3HUKHOBEHUA)).

HUTOI'O 3A 2 CEMECTP

26

60

NTOI'O 3A KYPC

42

94
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5 YCJIOBUS PEAJIM3AIIMU YYEBHOM JUCIHIUIIJIAHBI

5.1 Tpe6oBaHuss K MHHUMAJIbHOMY MATEPHATbHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanuzanmst yuyeOHOW MUCHUILIMHBI TpeOyeT Hamudusi ydeOHOTO KaOWHeTa
ononornn. KoMIIEKTHOCTh: TIOCAIOYHBIE MECTa 10 KOJIMYECTBY OOYYarolTuXCs;
mkad/cTennax

1; aBTOMaTH3MpPOBaHHOE pabouee MeCTO: MepCcoHaIbHbIN KommbioTep B 161 B
coctrae 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 Oecrnepedoiinoro nutanust Nippon
— lmr.; cereBoit pubTp Buro 1.8 merpa — 1 mir.

[Iporpammuoe oOecrieuenue: 1. JIMIEH3MOHHOE MPOrpaMMHOE 0OeCIeueHUE
«Antumnaruat. BY3» 2. JlunensnonHoe nporpamMmmHoe obOecrieuenune «Cucrema
Kouncynbrantllmtoc» 3. JlunieHsnonHoe mnporpamMmmHoe obecrneuenue 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 obecnevyeHue 00ydeHus
Ilepeyenbp pexoMeHayeMbIX Y4eOHbIX H3aaHuil, MHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

1. buonorwus. 10 knacc : yae0, 1t o61eo0pa3oBaT. opraHu3anmii : yriayoi. b63
yposenb / [B. B. Ilaceunuk u np.]| ; mox 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.KoncranturoB, B. M. buonorus nns mnpodeccuit U crenuaibHOCTEH
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 mom. - Mocksa :
Axanemus, 2016. - 332 c. : un. - (IIpodeccrnonanpHOEe 0OOpa3oBaHUE.
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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 okHO pgocTyma K 00pa3oBaTelbHBIM pecypcam HMHTepHETa 10
ounostoruu - Www.window.edu.ru

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

TeneKkoOMMYHUKAIIMOHHBIC BUKTOPUHBI TI0 OMOJIOTUHA — 3KOJIOTUH 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

DICKTPOHHBIA  Yy4EeOHUK, OONBIIONW CIHCOK HHTEPHET-PECYPCOB  —
www.informika.ru

buonornyeckass kapTuHa Mupa. Pa3zgen  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.JlomoHOocoBa - Www.nature.ok.ru

JI1st TeX, KTO YYUTCS CaM U YYUT JIPYTHUX; OYHO U JUCTAHIIMOHHO, 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,
«3oonorusy, «Yeaosex» - Www.bril2002.narod.ru

" ®roC COO - (enepanbHblii TOCYJapCTBEHHBIH O00pa30BaTeNbHBIA CTAHAAPT CPEIHEr0 OOIIEro
00pa3oBaHUS
" ®IOC CIO - (enepanbHBII TOCYHAPCTBEHHBIH  OOpa30OBaTeIbHBI  CTaHAAPT  CPEIHETO

po¢eCCHOHATBHOTO 00Pa30BaHUS 110 CIIEIIUATFHOCTH (TIpodecch)

it ®OTI COO — henepanbHas o6pazoBaTeibHAas IPOrPaMMa CPEIHEro 0OIIEro 00pasoBaHus
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