MHHUCTEPCTBO CEJIbCKOI'O XO3CTBA POCCUMCKON ®EJIEPALINN

denepabHOE TOCYIAPCTBEHHOE OF0/PKETHOE 00Pa30BaTENIbHOE YUPEKICHHUE BBICIIIETO 00Pa30BaHM
«Cankr-IleTepOyprckuii rocy apcTBeHHbIN arpapHbIil YHMBEPCUTET»

Komemx
(Ha mpaBax (akyapTeTa HEMPEPHIBHOTO MPO(HECCHOHAIBHOTO 00pa30BaHMs)

. YTBEPXJIAIO

PABOYASA ITIPOT'PAMMA
OBH.[EOBPABOBATEJH;HOPT VYEBHOM JANCHUITJIMHBI
«BOJIOI U »

CnenuanbHOCTE
35.02.08 DeKTPOTEXHUUECKHUE CUCTEMBI B arpONPOMBIIIIEHHOM KOMILIEKCE

(AIIK)

Keamudukarus
TEXHUK

®opma 00yueHus
O4Hasg

Cankr-IlerepOypr
2024



COJEP)KAHUE

1 TIOACHUTEJIBHA 3AIIHCKA ..ottt 4
2 INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA JUCLIUIIIMHBI......... 5
3 COAEPKAHUE JUCHUIIIIAHDBL........ccccviiiiiiiiiiiieiceeeeeeeee 13
4. CTPYKTYPA U COJIEP)KAHUE YUYEEHOUW JUCIHWATIINHEL........... 29
4.1 O6bem yueOHOM TUCITATIITUHB U BUABI YICOHOU PAOOTHL..........veeeneeeneeen. 29
4.2 TemaTuyeckuil IUIaH NUCLMUIUIMHBI C Yy4E€TOM padboyel mporpaMmbl
BOCIIHTAHMSL. ..c..eveenerieeuteeeieeeueeenaseesaseesaseeenneeemeeesaaeesantesaseeeseeenneennneessneesnneesanneenneens 30
5 YCJIOBUA PEAJIN3ALIMYA YUYEBHOM JUCHMIIIMHEL.................... 41

5.1 TpeOoBaHHs K MHHHUMAJIbHOMY MAaTe€pUATbHO-TEXHUYECKOMY

OOCCIICUCHUIO. ......vveeeeeetrreeeeeeiteeeeeeeesseeeeeeetsaeeeeeeessseeeeeassseeeeeessseeseeenssseeeeeesrseeeeaes 41

5.2 adpopMaIiinoHHOE 00ECTICUCHUE OOYUCHMS ... .vveenereeereeenreeenreeeereeneneennns 41



1 HOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma 00meoOpa3oBaTeNbHON  YUECOHOW  JAUCIATIIMHBI
«Buronorus» paspaborana Ha ocHose TpedoBanuii ®I'OC COO!, ®I'OC CIIO" no
cooTBeTCcTBYIONIEH crienraibHocTh 19.02.11 TexHomoruss mpoayKTOB MUTAHUS U3
pactuTensHOro ceipha 1 ®OIT COO' ¢ yueTom paboueii mporpaMMbl BOCIIUTAHKS
JUISL peanu3aliiu  00pa30oBaTelIbHOW MporpamMMbl 1o crnenuaibHoctd 35.02.08
DIIEKTPOTEXHUUECKUE CUCTEMBI B arponpombiiieHHOM komiuiekce (ATIK).

[enr u3yuenust yueOHOro npenmMera «buosorus» Ha yriryOJI€HHOM ypOBHE
OBJIaJIcHHE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATbHOMN
OpraHU3alMH )KUBBIX CUCTEM Pa3HOT'O paHra U MpUoOpEeTEeHNEe YMEHHI NCII0JIb30BaTh
3TH 3HaHUsA B  (OPMHPOBAHMM MHTEpeca K  ONpelaein€HHOM  obsactu
npo(eCCUOHATBHON JEATENbHOCTH, CBSI3aHHOM ¢ OuoJiorHMed, WIM K BBIOOpY
y4eOHOro 3aBeIeHUs AJis IPOJOHKEHNS OMOJIOTHYECKOT0 00pa30BaHusl.

3amayamu u3yudeHusi ydeOHoro mnpeamera «buornorus» Ha yriyonéHHOM
ypoBHE «bHon0rUs» ABIAAIOTCS:

OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIEMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUjIax, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA;0
CTPOCHUHU, MHOTO00pa3Wd U OCOOCHHOCTSX OHOJIOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJISALMs, BU, OMOreoieHo3, Ouocdepa); 0 BbIAAIOUIUXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJaMH IIO3HAHMS >KUBOM MPHUPOABL:
UCCJIEIOBATEIbCKUMU ~ METOJaMU  OUOJOTMYECKUX HayK (MOJEKYJISIpHOW H
KJICTOYHOUM OMOJIOTHH, YMOPHOJIOTHH M OMOJIOTHH Pa3BUTHSI, TCHETUKH U CEJICKIIHH,
OMOTEXHOJIOTMM M CHUHTETUYECKON OMOJOrMM, TMaJ€OHTOJIOTHH, OSKOJIOTHH);
METOJaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOIMUECKUX HCCIeI0OBaHUI B
naboparopud W B npupoae  (HaOMOICHWE, W3MEpPEHHE, DKCIICPHMEHT,
MOJICJIUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHUTh,
aHAJIM3UPOBATh W HCIOJIB30BATh OHMOJOTMYECKYI0 HH(GOPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEN M CUMBOJIMKOM; YCTAHABJIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM U  COLUUATBHO-3KOHOMUYECKMMH U  HKOJIOTHYECKUMU
npoOjeMaMu YeJOBEYECTBa; OLEHUBATH IOCIEACTBUS CBOEU MESITENIBHOCTH IIO
OTHOIIICHUIO K OKpY’KaloIIed MPUPOJHONU cpesie, COOCTBEHHOMY 3JI0POBBIO M
3I0POBBIO OKPYKAIOUIUX JIF0JIel; 000CHOBBIBATH U COOJIIOAATH MEPBI TPOPHUITAKTUKA
MH(DEKITMOHHBIX 3a00JIEBaHMM, MpaBWIa TMOBEJACHUS B TPUPOJIEC W OOECICUCHUS
0€30MacHOCTH COOCTBEHHOW >KHU3HENEATENIbHOCTH B YPE3BBIYAMHBIX CHUTYaIUSIX
MIPUPOIHOTO U TEXHOT€HHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIe
OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH €
IpolLlecCe 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHSIMM M COBPEMEHHBIMU



WCCICIOBAHMSIMU B OHOJIOTHH, peIIaeMble €0 MpoOJieMaMu, METOMOJIOTUEH
OMOJIOTUYECKOTO UCCIEeI0BAHMUSI, TPOBEACHUE IKCIEPUMEHTAIIbHBIX UCCIEA0BaHUM,
penieHus: OWOJIOTMYECKUX 3a/7ad MOJICTUPOBAHUS OWOJIOTMYECKUX OOBEKTOB U
IIPOLIECCOB; BOCHHUTaHUE y OOYYAIOMIMXCS IIEHHOCTHOI'O OTHOIICHHUS K KUBOM
OpupoAe B IEJIOMU K OTACIbHBIM €€ 00beKTaM M sBJICHUSAM; (opMupoBaHue
HKOJIOTUYECKON, T€HETUYECKOM TIPaMOTHOCTH, OOIel KyJIbTypbl MOBEACHHS B
PUPOJIE; MHTETPALIMU €CTECTBEHHO- HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOyYarOIIMMUCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MIPUPOIOTIOIH30BAHUH (COOIIIOICHHE TTPABUJI TIOBEICHHS B IPUPOJIC, OXPAHBI BUIOB,
9KOCUCTeM, Ouocdepsl), COXPAaHEHWH COOCTBEHHOTO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIfoJIeH (CoOoneHnst Mep Mpo(rIakTHKH 3a00JIeBaHM, 00eCIIeUeHUE
0€30MacHOCTH >KU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CUTYalUSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCHOJb30BaHMS OMOJIOTMYECKUX 3HAHUM U
YMEHUIB [OBCEIHEBHOW KU3HU;

CO3JaHU€  YCIOBUM  JJII  OCO3HAaHHOTO  BbIOOpa  00yYarolUMHUCS
VHJIUBUTYAJIbHOMN oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocyenyouemMy npodecCHOHAIbHOMY CaMOONPENEIECHUI0, B COOTBETCTBUH C
WHIUBUTyJIbHBIMA WHTEPECAaMH U IOTPEOHOCTSIMH PETHOHA.

Huctunnuna «buonorus» BXoIuT B 00111e00pa30BaTeIbHbIN UK U SBISACTCS
o0s3aTebHBIM  00111€00pa30BaTEIbHBIM ~ YUYEOHBIM TPEAMETOM, H3Yy4yaeTcss Ha
yrayOJeHHOM YpOBHE [JIsi €CTECTBEHHOHAYYHOTo MPOQUisS MO CHEIUaTIbHOCTH
35.02.08 DneKTpOTEXHUYECKUE CUCTEMBI B arpornpomsinieHHoM komruiekce (ATTK).

2 IIVTAHUPYEMBDIE PE3YJIBTATBI OCBOEHMUS JUCIIUIIJIMHBI

OcBoeHue  cojaepaHus  JUCHUIUIMHBI  «buonorus»  obecrneuuBaeT
JOCTUKEHNE 00YUYaIOITUMUCS CJICTYIONIUX PE3YIbTATOB:

JIUYHOCHIHbBIX

1) B cdepe rpaxaaHcKoro BocnuTanus: COOPMUPOBAHHOCTh TPAXKIaHCKOM
MO3UIMK O0YyYaroIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUHUCKOTO
00II1eCTBa; OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPIKA; TOTOBHOCTh K COBMECTHON TBOPUYECKOMW JEATEIBHOCTH MPH
CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHWU Y4YE€OHBIX M II03HABATEJbHBIX 3ajad,
BBITIOJTHEHUHM ~ OMOJIOTMYECKUX  AKCIEPUMEHTOB;  CIIOCOOHOCTh  OMpPEACNISTh
COOCTBEHHYIO TO3MIIMIO MO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOW >XU3HU U
OOBSICHATH €€; YMEHUE YYUThIBAaTh B CBOUX JICUCTBUAX HEOOXOAUMOCTh
KOHCTPYKTHUBHOI'O  B3aUMOJICHCTBHS  JIIOJIEM €  pa3sHbIMHU  YOEXKIEHUSMH,
KYJIbTYPHBIMH IIEHHOCTSIMH U  COLIMAJIbHBIM  TOJIO)KEHHEM; TOTOBHOCTh K
COTPYJIHUYECTBY B ITPOIECCE COBMECTHOTO BBHITIOJIHEHUSI YU€OHBIX, TO3HABATEIHHBIX
Y HCCIIEIOBATENbCKUX 3a7a4, YBAXKUTEILHOIO OTHOUIEHUS K MHEHUIO ONIOHEHTOB
pu 00CYX IACHUU CITIOPHBIX BOMPOCOB OMOIOTHYECKOTO COACPKaHUS; TOTOBHOCTh K
T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) B cdepe naTpuHOTUYECKOTO  BOCHUTAHUSA:  CHOPMHPOBAHHOCTH



POCCUHCKON TpaXKAaHCKOW HWIAEHTUYHOCTH, IMATPUOTHU3MA, YBAXXEHUS K CBOEMY
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoanHON, ropocTy 3a CBOM Kpail, CBOIO
PonuHy, cBOM S3bIK M KYJIBTYpY, MPOIUIOE M HACTOSIIEE MHOTOHAILMOHAIBHOTO
Hapona Poccun; HEHHOCTHOE OTHOILIEHHE K TPUPOJHOMY HACIIEIHNIO U MTaMSITHUKAM
OPUPOJIbI, NOCTHXKEHHSAM Poccun B HayKe, HCKYCCTBE, CIOpPTE, TEXHOJOTHSAX,
TPYJE;CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBIICHHE U
pa3BUTHE OHOJIOTHM, TOHUMAaHUS 3HA4YEHUsT OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOIBI, B KU3HUUYEIIOBEKAa U COBPEMEHHOTO O0IECTBa; HCHHAsS YOSKIEHHOCTD,
TOTOBHOCTh K CITY>)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) B cdepe nyXOBHO-HPABCTBEHHOTO BOCIHMTAHMS: OCO3HAHHUE AYXOBHBIX
[EHHOCTEW POCCUICKOTr0 Hapona; cHOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO TMOBEJCHUS; CIIOCOOHOCTh OIEHUBATh CHUTYyallMlI0 M MPUHUMATH
OCO3HAaHHbBIC PEIICHUS, OPUEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
[IEHHOCTH; OCO3HAHHE JIMYHOTO BKJIaJa B IMOCTPOCHHUE YCTOMYMUBOrO OYAYIIETro;
OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POAMUTENSAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MTPUHSITUA IEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUU C TPAAULIASIMU
HapoaoB Poccuu;

4) B cdepe scTeTHUECKOT0 BOCIUTAHUS: ICTETUYECKOE OTHOIIIEHUE K MUDY,
BKJIFOYAsl SCTETUKY ObITa, HAYYHOTO U TEXHHMYECKOTO TBOPYECTBA, CIOPTAa, TPya,
OOIIIECTBEHHBIX OTHOIICHUWI; MOHUMAHUE SMOIMOHAIBHOTO BO3JCHCTBUS >KUBOMU
Npupoabl U €€ IEHHOCTH; TOTOBHOCTH K CAaMOBBIPAKEHHUIO B Pa3HBIX BHJAX
HCKYCCTBa, CTPEMJICHUE MPOSBIISITH KaueCTBa TBOPUECKOM JTMYHOCTH;

5) Bcdepe puznueckoro BOCUTAHMS: MIOHUMaHUE U peaiu3aliusi 31[0pPOBOTO
u Oe3omacHOTO oOpa3a KM3HU (370pOBOE MHUTAHUE, COOJIIOJICHUE THMTHEHUYECKUX
OpaBuWl W HOPM, COAJaHCUPOBAHHBIA PEKUM 3aHATUM M OTAbIXA, PEryJspHas
¢dusnueckasi aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO; TOHUMAHHE
[IEHHOCTH MPAaBWJ WHANBUIYATHHOTO U KOJUIEKTHBHOTO 0€30MacHOr0 MOBECHUS B
CUTYyalUsX, YIPOKAOMINX 3I0POBBIO U KU3HU JIIOJICH; OCO3HAHUE TMOCIEACTBUN U
HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS alIKOTO0JIsl, HAPKOTUKOB, KYpPEeHHS);

6) B cdepe TpymoBoro BOCHMUTAaHUS: TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTH MACTEPCTBa, TPYAOJIOOME; TOTOBHOCTh K AaKTUBHOM JESITEIHLHOCTH
TEXHOJIOTUYECKOW M COIMAJIbHOM HAMNpaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJITAHUPOBATh U CAMOCTOSITEILHO BBIMOJHATh TaKyl JIESITEIbHOCTh; HMHTEpPEC K
pazuuHbIM  cepaM TpPoPeCcCUOHATIBHONM JEeATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIA BBIOOp Oyayiiei mnpodeccur U peaTu30BbBIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTh W  CIIOCOOHOCTH K  OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKECHUH BCEH KU3HU;

7) B cdepe dKOTOTHYECKOTO BOCIHUTAHUS: IKOJOTUYECKU IIeIecO00pa3Hoe
OTHOIIIEHHUE K MPUPOJE KaK UCTOUYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMUS;
MOBBIIICHUE  YPOBHS  DKOJIOTUYECKOW  KYyJIbTYphl:  MPUOOpPETEHHWE  OIbITa
IJJAHUPOBAHMS TOCTYMKOB M OIEHKM HX BO3MOYKHBIX MOCIEICTBUI IS



OKpYXKaIoIEeHCpeIbl; 0OCO3HAHUE TII00aTFHOTO XapakTepa dKOJOTUYECKHUX MPOoOIeM
U IIyTeH UX pelIeHHs; CIOCOOHOCTh UCIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUHU
OMOJIOTUY 3HAHUSIU YMEHUS IIPU PEUICHUU MPOOJieM, CBI3aHHBIX C PallMOHATIbHBIM
OPUPOAOIIOIb30BaHUEM  (COOJIIO/IEHHEe  MpaBUJl  TOBEACHUS B MPHUPOJE,
HAIlPaBJICHHBIX HAa COXPAaHEHHWE PAaBHOBECUS B DJKOCUCTEMaX, OXpaHy BHUIOB,
KOcUCTeM, Ouocdepbl); aKTUBHOE HENPUATHE ACHCTBUM, NPUHOCSAIIUX Bpel
OKpYXalollled TPUPOJHON Cpele, YMEHHUE MPOTHO3UPOBATH HEOIAroNpUsiTHHIC
AKOJIOTMYECKUE MOCIEACTBUSIIPEANPUHUMAECMBIX JACHCTBUM W MPEOTBpAIATh UX;
HaJIMYue Pa3BUTOrO HKOJOTMUECKOTO MBIIIUICHUS, YKOJIOTUUECKON KyIbTYpHhI, ONbITA
NEATEIbHOCTH 3KOJIOTUYECKOW HAMPAaBICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS UMU
B MO3HABATEJIIbHOM, KOMMYHHKATUBHOW M COLHUAIBHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIOB MIPAKTUYECKOMN AESTETbHOCTH SKOJOTMUYECKON HAMIPABICHHOCTH;

8) B cdepe 1ueHHOCTM HAay4YHOTO TIO3HAaHUA: CHOPMUPOBAHHOCTH
MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU W
00I11eCTBEHHOM MPaKTUKW, OCHOBAHHOTO Ha JWAiore KyjiabTyp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE; COBEPIIICHCTBOBAHUE SA3BIKOBOM
U YUTATEIbCKOW KYyJNbTYpPbl KAaK CPEACTBA B3aUMOJCHCTBHUS MEXIY JIOAbBMU U
MO3HAHUS MHUPA; TOHUMaHHUE CHeU(UKN OMOJIOTUN KaK HayKH, OCO3HAHUS €€ poJin
B (DOPMUPOBAHHH PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHHUH IIEJIOCTHOTO
IPE/ICTAaBICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YEIOBEKA U
oOlecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJIeM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS; YOSIKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JIJIS
COBPEMEHHOM IMBUJIM3ALMU: OOCCIICUCHHS] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI,
CO3/IaHUE TIEPCIIEKTUBHBIX OUOTEXHOJIOTUH, CHOCOOHBIX peniaTh PEeCypCHbIE
npoOJieMbl Pa3BUTHSA YEJIOBEUYECTBA, IMOUCKA NyTEH BBIXOJA U3 TJIOOATBHBIX
AKOJIOTMYECKUX Mpo0JieM U oOecreyeHus NepexoJak yCTOMYMBOMY pPa3BUTHIO,
pallMOHAJIBHOMY HCIIOJB30BAHUIO MPUPOIHBIX PECYpCOBH (HOPMHUPOBAHUIO HOBBIX
CTaHJIaPTOB >KU3HU; 3aMHTEPECOBAHHOCTh B MOJYYCHUU OUOJOTUUECKUX 3HAHUU B
LEJIAX TOBBIIICHUS] OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (HYHKIIMOHAJIHLHOM T'PAMOTHOCTH OOydwarommuxcs, (GopmupyeMoi
Opyu  W3y4YeHUH OWOJIOTMM, TIOHMMAaHHUE CYIIHOCTH METOJOB  IIO3HAHWS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJTy4aeMble
3HAHUS JIs1 aHAIN3a U OOBSICHEHHUS SABJICHUM OKPYKAIOIIETO MUPA U MPOUCXOASIINX
B HEM U3MEHEHU, YMEHUE JieiaTh 000OCHOBAHHBIC 3aKIIOYEHHUSI HA OCHOBE HAYYHBIX
(GakTOB M MMEIONIMXCS JIaHHBIX C II€JIbI0 TOJMYyYEHUSI JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CAMOCTOSITENIbHO UCTOJIb30BaTh OMOJOTUUECKUE 3HAHUS JUISl PEIICHUS
npoOJjieM B pEaIbHBIX >XKU3HEHHBIX CHUTYyalUsX; OCO3HAHWE IEHHOCTH Hay4YHOU
NEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOCKTHYIO U HUCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh MHAWBUJYAJIbHO W B TpyMIe; TOTOBHOCTh M CIOCOOHOCTH K
HETMpPEephIBHOMY OOpa30BaHUI0 M CaMOOOPA30BaHMIO, K AKTUBHOMY IOJYYEHUIO
HOBBIX 3HAHUM MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

MemanpeomemHubix:



MertanpeamMeTHble pe3ynbTaThl OCBOEHHsS ydeOHOro mnpenmera «buomorus»
BKJIIOYAIOT: 3HAuYUMble JUIsi (OPMHPOBAHUS MHUPOBO33PEHUS OOydarouIuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE TOHSTHS, OTpaKarollue
[EJIOCTHOCTh HAay4YHOW KapTHHBI MHpa M CHEHU(UKY METOJ0B IO3HAHMS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJICHHE, MPOIIECC,
CUCTEMa, HAY4YHBIM (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCIIeIOBaHNE, HAOIOCHUE, U3BMEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbBIC
yueOHble JeiCTBUS (TO3HAaBaTENIbHbIE, KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC),
obecrieunBaromue (GpopmupoBanre (PyHKIIMOHAIBHONH TPAaMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMM ~ OOy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroIIMXCsl — MCIOJIb30BaTh
OCBOEHHBIE MEXIUCLUUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHBIC
yueOHbIE JCHCTBUIB MO3HABATEILHOM U COLIMATLHON MTPAKTHKE.

1) ©0a3o0BbIe JIOTMUECKHE JACHCTBUS: CAMOCTOSITENBHO (POPMYIHpPOBATH U
aKTyaJIu3upoBaTh MpoOJIEMy, paccMaTpHBaTh €€ BCECTOPOHHE; MCIIOJIb30BaTh MPHU
OCBOCHUU 3HAHUI MPUEMBI JTOTHYECKOTO MBIIIJICHHS (aHANIN3a, CHHTE3a, CPAaBHEHUS,
Ki1accupukanuu, OOOOIICHUS), PaCKPhIBaTh CMBICI OHOJIOTHYECKUX MOHSATUN
(BBLOENATh MX XapaKTEepHblE IPU3HAKW, YCTAHABIMBAThb CBSA3M C JIPYTUMH
HOHATUSAMH); ONPENENSTh 1NN AEATEIbHOCTH, 3a/laBas HapaMeTpbl U KPUTEPUH UX
JOCTUKEHMSI, COOTHOCUTh PE3YJIbTAaThl JEATEIBHOCTH C MOCTABJICHHBIMH LIETSMU;
UCIOJIb30BaTh OMOIOrMUECKUE MOHATHS AJ1s1 00BbsCHEHUS (PaKTOB U ABJICHUH KUBOU
OPUPOJIbI; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHAYKTHUBHBIC, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUYUS B paccMaTpUBAEMBIX
ABJICHUAX, (OPMYIMpPOBATH BBIBOJABI W 3aKJIIOUEHHUS; MPUMEHITb CXEMHO-
MOJIETIbHBIE CPENICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOLICHHUH B
M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKXKe€ NPOTUBOPEUM Pa3HOro poja,
BBISIBJICHHBIX B Pa3lUYHBIX WH()OPMAIMOHHBIX MCTOYHWKAX; pa3padaTbIBaTh IJIaH
pemieHuss TpoOieMbl ¢ Yy4ETOM aHalM3a WMEIOIUXCS MaTepuaabHBIX U
HEMaTepUaIbHBIX PECYPCOB; BHOCHTH KOPPEKTHUBBI B JIESITEIHHOCTH, OICHUBAThH
COOTBETCTBHUE PE3YyJbTATOB LEJSAM, OLICHUBATh PUCKU MOCIEICTBUNA JEATEIbHOCTH;
KOOPAMHUPOBATh U BBINOJHATh pabOTy B YCIOBHUSIX pPEalbHOr0, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOTO B3aUMOJACHMCTBHS, pa3BUBaThb KpPEATUBHOE MBIIIJICHUE IPU
PELICHNH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBble HCCIEAOBATENbCKUE JIEHCTBUS: BJaJEeTh HaBbIKaMH Yy4eOHO-
UCCIIEZIOBATEIBCKOM 1 MPOEKTHOM JIeATENbHOCTH, HABBIKAMH pa3pelIeHus MPooIieM,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJIOB PELIEHUS
MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS; UCTIOIb30BaTh
pa3iMYHble BHUIBI JIEATEIBHOCTH 1O TMOJYyYEHHWIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTalny, MPEOoOPA30BAHUIO U TIPUMEHEHHUIO B YUCOHBIX CUTYaIUsAX, B TOM
YHCIlie TIPU CO3/aHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB; ()OPMUPOBATH HAYIHBIN
TUT MBIIUICHUS, BIQJE€Th HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBHIMU TIOHATHUSMHU W
METO/IaMH; CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJladyd B 00pa30BaTENIbHOMN
JESTeIbHOCTUN KU3HEHHBIX CUTYAIIHSIX; BBISABISATH MPUUNHHO-CICICTBEHHBIEC CBS3U
Y aKTyaJIn3UpOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTBI



IUIA J0Ka3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3a/JaBaThb MapaMeTpbl U KPUTEPHUH
pEelIeHMs; aHaTU3UpPOBATh MOJYYEHHBIE B XOJI€ pEUICHUs 3aJauyd pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;/1aBaTh OLIEHKY HOBBIM CHUTYallMsM, OLIEHUBATh MPUOOPETEHHBIA OIBIT;
OCYUIECTBJIATH LieJICHANIPaBICHHBIN MOKCK MIEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS
B IPO(ECCUOHATIBHYIO CPE/y; YMETh TMEPEHOCUTh 3HAHUS B

MO3HABATEIbHYI0O W MPAKTHUYECKYI0 00JacTu KU3HEIes-
TEIbHOCTH; YMETb MHTETPUPOBATH 3HAHUS W3 Pa3HBIX NPEIMETHBIX O0IacTe;
BBIJIBUTATh HOBBIEC UJIEH, NPEIaraTh OPUTHUHAIBHBIE TOIXO/IbI U PEIICHUS], CTABUTh
po0JIeMbI U 3aJ1a4H, I0MyCKAIOIIUE aJbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢ undpopmanuel: OpUEHTUPOBATHCS B PA3TUYHBIX MCTOUHHKAX
nHpopmaruu (TEKCTe Yy4eOHOro TOCOOHMS, HAYYHO-TIOMYJISIPHOW JHTEpaType,
OMOJOTHMYECKUX CIIOBapsX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WNuTtepHeTre), aHaIM3UPOBATh HMHPOPMALMIO PA3IUYHBIX BHUIOB U  (popm
MpeICTaBICHHUS, KPUTHUYECKH OLICHUBATH e JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;(POPMYITHPOBATH 3aMIPOCHl M MPUMEHSTH PA3TUYHBIE METOJIBI
Opy TOUCKE W oTOope Ouojoruyeckod uHGOPMAIMK, HEOOXOAUMOUW IS
BBITIOJIHEHUS YUYEOHBIX 33]1a4; MPUOOPETATh OIBIT UCTIOIb30BaHUS MH(DOPMAITMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTHM, COBEpIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO
UCIIOJIb30BAHUSl PA3JIMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSTEIHLHO BBIOMPATH
ONTUMAJIbHYI0 (OpMYy TpeACTaBICHHUS OUOJOrHYecKo HWH(OpManuu (CXEMBI,
rpaduKy, AuarpaMMsbl, TaOTUIBI, PUCYHKH U JPYTO€); UCIIOIH30BaTh HAYYHBIN S3bIK
B KauecTBE CpEeACTBa Mpu padboTe ¢ OMOJOrMyeckol HHQOpMAIUel: NPUMEHSTh
XUMHUYECKHUe, (U3NYECKHEe M MaTeMAaTUYeCKHWe 3HAKU W CHUMBOJIBI, (HOpMyIIsl,
ab0peBHaTypy, HOMEHKJIATypy, WHCIIONB30BaTh W MPEoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HATJISAHOCTH, BJAJETh HABBIKAMH PpACIO3HABaHUS |
3alUThl UHPOpMAIUU, HHYOPMAIIMOHHOM 0€30MaCHOCTH JIUYHOCTH.

OBnajieHre YHUBEPCATLHBIMU KOMMYHHUKATHBHBIMU JICHCTBUSMMU:

1) oOumeHue: OCylmIeCTBIATh KOMMYHHUKALIMM BO BCeX cepax KU3HH,
aKTUBHO Y4YaCTBOBATbB JUAJIOTe WU JUCKYCCUU IO CYLIECTBY OOCYKIaeMON TEMBI
(yMeHue 3a/aBaTh BOMPOCHI, BHICKA3bIBaTh CYXKJIEHUSI OTHOCUTEIHHO BBITIOJHEHUS
npeajiaraeMon 3a/1aui, YYUThIBATh HHTEPECHl U COTJIACOBAHHOCTH MO3UIINI IPYTUX
YYaCTHUKOB JMAJIOTa WU JUCKYCCHH); paclo3HaBaTh HEBEpOaJbHBIE CpPElCTBA
oOIIIeHus1, TOHUMATh 3HAYEHHUE COIMATbHBIX3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS
KOH(MJIUKTHBIX CUTYyallMi, YMETh CMSAT4aTh KOH(MIUKTHI U BECTU IEPErOBOPHI;
BJAJIETh PA3NIUYHBIMU CHOcOOamMu OOIICHUS M B3aMMOJCHCTBHUS, IOHUMATh
HaMEpEeHUs IPYTHX JIIOJIeH, MPOSIBIIATH YBAXKUTEIHHOE OTHOIIIEHUE K COOECETHUKY U
B KOPPEKTHOH (popme GpopMymupoBaTh CBOM BO3PAKCHHS, PA3BEPHYTO M JIOTUYHO
U3JaraTh CBOIO TOYKY 3PEHHUS C UCTIOJIh30BAHUEM SI3LIKOBBIX CPECTB.

2) coBMecCTHas JEATEIbHOCTh: MOHUMATh M HMCIOJIB30BaTh MPEUMYIIIECTBA
KOMAaHTHOM W WHIUBHUAYATbHOW paOOThI MPU PEIICHUH OMOJOTUYECKON MPOOIEMBI,
00OCHOBBIBAaTh HEOOXOJIMMOCTh MPUMEHEHHUS TPYIMIOBLIX (OPM B3aUMOJECHCTBUS




MpU pelIeHnd y4eOHOW 3amauu; BBHIOMPATh TEMAaTHUKy W METOABl COBMECTHBIX
NeUcTBU ¢ y4€TOM OOIIMX HWHTEPECOB W BO3MOXKHOCTEH KaXKJIOro 4IeHa
KOJIJICKTMBA; NPUHUMATh I€IM COBMECTHOW JAEATEIIbHOCTH, OPTraHU30BBIBATH U
KOOPJAWHUPOBATh JECUCTBHUS MO €€ MOCTH)KEHUIO: COCTABJATH IUIAH JEHCTBUU,
pacrpenensaTbh poiad C y4€TOM MHEHHMM Y4YaCTHHKOB, OOCYXXJaTh PE3yJIbTaThbl
COBMECTHOM pabOThI; OLICHMBATh KAa4eCTBO CBOEIO BKJAJa M KaXXIOTO y4acTHUKA
KOMaH/Ibl B OOIIMMPE3yJbTAT MO pa3padOTaHHBIM KPUTEPHUSM; IMpejiaraTb HOBBIC
MPOEKThI, OLICHUBATh UJIEU C MO3ULWHA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOU
3HAYMMOCTH; OCYIIECTBIIATh MNO3UTUBHOE CTPATETHUYECKOE MTOBEACHUE B PA3JIMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBnajicHNE YHUBEPCAIBHBIMU PErYISTUBHBIMY JICHCTBUAMMU:

1) camoopranuzanusi: HMCHOJIb30BaTh  OWOJOTUYECKUE  3HAHUS IS
BBISIBJICHUA IPOOJIEM U X PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYallUsX; BEIOUPATh
Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM IIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOUX
JNEUCTBUAX U MOCTYIKAX MO OTHOIICHHWIO K KWUBOM MPHUPOJIE, CBOEMY 3J0POBBIO U
3I0POBBI0  OKPYKAIOIIHUX; CAaMOCTOSTENIBHO OCYLIECTBIATh IO3HABATEIBHYIO
JESITeNIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3ajauyd B OOpa30BaTEIbHOW  JEATENIBHOCTM U JKU3HEHHBIX  CUTYalUsX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEUICHUs] MpPOOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEM M MPENNOYTEHUH; JaBaTh OLIEHKY HOBBIM
CUTyallUsIM; pAcIIUpsSITh paMKd ydyeOHOro IpeiMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUI;IeNaTh OCO3HAHHBIM  BBIOOp, AapryMeHTUpOBaThb €ro, OpaTh
OTBETCTBEHHOCTh 3a PELICHUE; OLEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(OpMHPOBAHUIO U TMPOSIBICHUIO HIMPOKOM IPYAULMU B PA3HBIXO0JACTAX 3HAHUM,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTpOJb: 1aBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI
B JI€ATEJIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJbTATOB LIEJIAM; BIaJETh HABbIKAMU
MO3HABaTENbHOW peduieKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUM U
MBICJIATEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIIOJIB30BATh NPUEMBI
pediekcun Ui OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIIEHUS; YMETh OLEHUBATh
PUCKH ¥ CBOEBPEMEHHO ITPUHUMATD PEIIEHUS 110 NX CHH)KEHHIO; IPUHUMATh MOTHUBBI
U apryMEHTBI IPYTUX [IPU aHAIU3€ PE3YJITATOB JEATEIbHOCTH;

3) npussTHS ce0sl M APYTUX: MIPUHUMATH CeO0sl, MOHUMAsi CBOM HEAOCTATKU U
JOCTOMHCTBA; MIPUHUMATh MOTUBBI U APIYMEHTHI IPYTUX NP aHAIU3€ Pe3yIbTaTOB
NesATEeIbHOCTH; MPU3HABAaTh CBOE MPABO M MpaBO APYTHX Ha OMIMOKH; pa3BUBAaTh
CIIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOTrO YEIOBEKa.

npeoOMemHubIxX:

[IpenMeTHble pe3ynbTaThl OCBOEHHUS COJIEpXKAaHHUA Yy4eOHOro mpeaMera
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPUEHTHUPOBaHBI Ha oOecreyeHue
npo@uibHOrO OOYyYEeHHMsS CTapUIEKJIACCHUKOB Ouonoruu. OHM  BKJIHOYAIOT:
cnenupuyueckue s OMOJOTUY HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOCHMIO, UHTEPIPETALMN U MPEoOPa30BaHUIO 3HAHWUM, BUIbI ACSATEIBHOCTU IO
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MOJIyYE€HUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3NIUYHBIX YUEOHBIX, a TaKXKe B
peaJIbHBIX KU3HEHHBIX cUTyauMsx. lIpenqmeTHble pe3ynbTaThl MPEACTABIEHBI IO
rojam U3y4eHus

[IpenMeTHbIe pe3yiabTaThl JOKHBI OTPAXKaTh:

C()OPMUPOBAHHOCTh 3HAHUH O MECT€ M PO OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (JOPMUpPOBAHUU €CTECTBEHHO-HAy4YHON KAapTUHBI MHUpA, B
NO3HAHUM  3aKOHOB  MPUPOABI U  PEUICHMM NpoOJieM  paluOHaJIbHOTO
IPUPOJIONOIb30BAHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE
OHOJIOTNH;

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOH
KapTUHBI MUPA, B MO3HAHUH 3aKOHOB MPUPO/IBI U PEIICHUU YKOJIOTHYECKUX TPOoOiieM
YeJIOBEUeCTBa, @  TaKkkKe B  PEIIEHHMH  BOIPOCOB  PAIMOHAIBHOIO
MPUPOOINOIb30BaAHNS, U B ()OPMUPOBAHUHUIIEHHOCTHOTO OTHOILUEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUXM 3apyOEeKHBIX YUYEHBIX-OMOJOrOB B
pa3BUTHE OUOJIOTUH;

BJIAQJICHHE CHUCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpass  BKJIIOYAET:
OCHOBOIOJIArarume OUOJIOTUYECKUE TEPMHMHBI M TIOHATUS (PKU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTb, POCT M pa3BUTHE), OUOJIOTMYECKUE TEOPHUH
(xnetounas teopusaT. [lIanna, M. [lneiinena, P. BupxoBa, XxpomocoMHas Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H.M. BaBwioBa — o 1eHTpax
MHOT000pa3usi U IPOUCXOKIECHUS KYJIbTYPHBIX PAaCT€HUI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOr0 TOKOJIEHHS, PACUICIUIEHHs, YUCTOThl TaMeT, HE3aBHUCHUMOIO
HacienoBanuss ['. MeHaens, TOMOJIOTUYECKUX PSAOB B  HACICICTBEHHOU
m3menunBoctu H.M. BaBuioBa), mpUHITUIIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMHU METOJAMHM HAYyYHOTO IIO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCJICAOBAHUAX JKHBBIX OOBEKTOB (ONMHCAaHUE, W3MEpPEHHUE,
HaOJTI0/IEHUE, IKCTICPUMEHT);

YMEHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK POKAPUOTH
AYKapHuoT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIie OaKTEpHid,
rpu0O0B, PACTEHHI, ) KUBOTHBIX U YEJIOBEKA, CTPOCHHS] OPTaHOB M CUCTEM OPraHOB
pacTeHul, )KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KU3HEACITENBHOCTH, TPOTEKAIOITUXB
OpraHU3Max pacTEHUH, )KUBOTHBIX U YeJIOBEKA, OMOJOTMYECKHUX MPOLECCOB: OOMEHa

BELECTB (METa00M3M ), TPEBPAILICHHS SHEPTUH, OPOKEHHUS, AaBTOTPOPHOTO U
reTepoTpo(HOro TUNOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEil03a,
raMeToreHesa, 3MOpHUOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUIYAIBHOIO PA3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOJEICTBUS TEHOB,
reTepo3uca, ICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KJIETKH M UX
(GYHKUMSAMH, CTPOEHUEM KJIETOK Pa3HbIX TKaHEW U UX PYHKIUSMU, MEXK]1y OpraHaMu
U CHCTEMaMH OpPraHoOB Yy pACTEHMH, >XMBOTHBIX M YeJOBEKa U MX
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(GYHKIUSAME, MEXKTYy CHCTEMaMH OPraHoOB U UX (PYHKUMAMU, MEKIY dTallaMyu OOMeHa
BEIIECTB, ATAallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKIJIOB OPTraHW3MOB, TallaMU
AMOPHUOHATILHOTO Pa3BUTHS, TEHOTUIIOM M (DEHOTUTIOM, (DEHOTUIIOM U (paKTOpaMH
Cpelibl OOMTaHUs;

YMEHHE BJAJE€Th CHUCTEMOW OMOJOrMYECKUX 3HAHUN, KOTOpas BKIIOYACT
ONpe/AeNieHUus] W TOHUMAHUE CYIIHOCTH OCHOBOIIOJATAIOUINX OWOJIOTUYECKUX
TEPMHUHOB M TOHATUH (BUJ, 3KocucTeMa, Ouochepa), OMOIOTUYECKUE TEOPUHU
(aBomrortmonHas teopust Y. JlapBuHa, CUHTETHYECKas] TEOPHUS SBOJIOIMH), YICHUS
(A.H. CeBeprioBa —0 myTsAX W HampasiieHUsX 3Borounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecust k. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K.M. bopa), mpaBuna (mMunumyma 1O. JluOuxa,
AKOJIOTMYECKON MUpaMUIbl 3HEprum), Tumnore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TIO3HAHUS,
HCITOJTh3YEMBIMHUB OMOJIOTHYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB M DKOCHUCTEM
(onucanue, U3MEpeHHe, HAOIIOJICHUE, SKCIEPUMEHT), CMOCO0aMU BBISBJICHUS U
OIICHKU aHTPOIOTC€HHBIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TNPU3HAKU: BHUJOB, OMOTEOIEHO30B,
KOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOLIETO, JBWXKYLIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOT'0 0TOOpa, AJNIONATPUUECKOTO M CUMITATPUYECKOTO BU1000pa30BaHMsl,
BITUSTHUS IBIDKYIIIMX CHUT ABOJTFOITMN Ha TeHO(MOH T TOMYJISAIIAN, TIPUCTIOCOOICHHOCTH
OpraHU3MOB K cpeJie

oOWTaHus, YepeOBaHUsI HANPABJICHUN HBOJIIOIMU, KPYTOBOPOTA BEIIECTB U
MOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIIECCAMH  DBOJIOIHH,
JBYDKYIIUMHA CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX IKOCUCTEM U
IPUCTIOCOOJICHUSIMUK HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISATH  OTJIMUUTENBHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJOB K Cpejle OOMTaHUS, a0MOTUYECKUX U OMOTHUUYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€H  OpPraHu3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIUKY JJIsSI OKa3aTeNbCTBA POJICTBA OPTaHU3MOB DPa3HBIX
CHUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U OPTaHU3MOB M CpEIbl OOMTaHMS, CIMHCTBA
YeJI0BEYECKIX pac, HEOOXOAUMOCTH COXpaHEHHsI MHOTOOOPa3usi BUJIOB M YKOCHCTEM
KaK yCIJIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI M UETIOBEYECTRA,;

yMEHUE periaTh OMOJOTUIECKUE 3a7a9U, BRISIBISATH TPUYUMHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIENYEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMH U SIBIICHUSMH, J1€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJTYUYCHHBIX PE3yJIbTaTOB;

YMEHUE BBISIBJISATH OTIMYUTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AaApPTYMEHTHI, OHMOJOTHUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIS JI0Ka3aTebCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
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CUCTEMATUYECKUX IPYIIIL;

YMEHHE peniaTb OMOJIOTUYECKUE 3a]1a4H, BBISABIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY UCCIIETyEMbIMU OMOJIOTHYECKUMH MPOLIECCAMU U SBJICHUSIMU, JEJIaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATh JIA0OpaTOpHBbIE U TMPAKTUYECKUE padOThI, COOIIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUTaTb THUIIOTE3bl, IPOBEPATH HUX HKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (GoOpMyIupys I€Jlb HCCIEIO0BaHMs, aHaJIU3UPOBATh IOJyYEHHBIE
pE3yJIbTaThl U AENIaThBBIBOJIBI;

YMEHHE Y4acTBOBATh B y4yeOHO-UCCIIE0OBATENbCKON paboTe Mo OuoJioruy,
HKOJIOTUH U MEJUIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
MyOIMYHOIPECTABIATD MOTYYCHHBIE PE3yIbTaThl HA YACHUUECKUX KOH(PEPECHIINAX;
YMEHUE OLIEHUBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCJIEIOBAHUIA B
00J1aCTH OMOJIOTUH U METULMHBI (KJIIOHUPOBAaHUE, UCKYCCTBEHHOE OIIO0TBOPEHHE,
HaIPaBJICHHOEM3MEHEHUE T'€HOMA U CO3JaHie TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccrHoHambHOM
NEATEeIbHOCTU B 00JacTU OMOJIOTUH, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEeJIbCKOTO XO034iCTBAa, MUIIEBON MPOMBIIUIEHHOCTH, YIAyOJsaTh MO3HABATEIbHBIN
MHTEPEC, HANpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuuun
OPOAODKEHHE  OWOJIOTMUECKOTO  O00pa3oBaHHA B YUPEKACHHUSIX  CPEIHEro
po(heCCUOHATIBHOTO U BBICIIET0 00pa30BaHUs.

YelIy01eHHbLIL YPOBEHD

N3yuenune yueOHoro mnpenmera «buosorus» Ha yrjay0JeHHOM YpOBHe
OpUEHTHPOBAHO HA MOJATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOIIEMY MOIYYEHUIO
Ouonornyeckoro  oOpa3oBaHHMs B  By3aX U OpraHU3alMsIX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHusi. OCHOBY €ro COIEp)KaHUs COCTABIIAET CHCTEMa
OMOJOrMYEeCKUX  3HAaHWM, TOJYYEHHBIX TPU  H3YYEHHH  OOYyYarolIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX pa3JeoB OMOJOTMU HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHHs W B KOJUICIKE JTH 3HAHHUS TMOJYy4aloT pa3BuTHE. Tak,
paciIMpeHsl U yriTyOJIeHbl OMOJIOTHYECKUE 3HAaHUS O PACTEHUSX, )KUBOTHBIX, Ipudax,
OaKkTepusix, OpraHu3Me 4es0BeKa, O0LINX 3aKOHOMEPHOCTSX KU3HU, JOMOJIHUTEIBHO
BKJIFOUEHBbl OWOJIOTMYECKUE CBEICHHUS MPHUKIAJHOTO M IOHUCKOBOIO XapakTepa,
KOTOpPbIE€ MOYKHO HCHOJb30BaTh KaK OPHEHTUPBI MAJs IOCIEIYIOIIEro BbIOOpa
npodeccur. Bo3MmoxkHa TakKe HMHTErpamuss OWOJOTMYECKMX 3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, TOTYYEHHBIMH OOYYAIOIIMMHUCA TPH H3YUCHHUH
$u3uKU, XUMHH, reorpaduy 1 MaTEMATUKH.

3 COAEP KAHUE JUCIHHUIIJIMHBI
buojiorus kak Hayka
CoBpemeHnHass OuoJyorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Oouonoruu.  buonmormueckme  Hayku M HU3y4aeMmble ~ UMH  IPOOJIEMBI.
QyHAaMEHTAIIbHbIC, TPUKIAAHBIE W IIOMCKOBBIE HAYYHBIE HCCIICIOBAHUS B
ouonoruu.

13



3HadyeHne OWONOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOUN
kaptuHbl mupa. llpodeccun, cBsizanHbie ¢ Ouosiorueil. 3HaueHwe OHUOJOTHUU B
NPAaKTUYECKON JIEATEIbHOCTH YEJIOBEKAa: MEIULHUHE, CEIbCKOM XO35HCTBE,
IPOMBILLICHHOCTH, OXPAaHE NPUPOIBI.

/KuBble cuCTeMbI U HX H3YUYCHHUE

JXKuBble cucTeMbl Kak MpeAMET u3yueHust Onosoruu. CBOMCTBA )KUBBIX CUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, AUCKPETHOCTb WU LEJIOCTHOCTh, CJIOKHOCTh H
YHOPSAIOYEHHOCTD CTPYKTYDBIL, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCIIPOM3BENEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3allM KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIH,
OpTraHU3MEHHbIN, TOMYJISIITUOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOT€O1ICHOTUYECKHUIA ),
ouocdepnsrit. [Iporeccel, mpoucxoasmme B )KUBbIX cucTeMax. OCHOBHBIC TTPU3HAKT
xuBoro. Ku3Hb kak (popMma cymiecTBoBaHusl Matepuu. Hayku, nsydaroniue >kxuBbie
CHCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3ALUH.

N3yuenue >xuBBIX cucTeM. Mertoasl Ouosornueckord Hayku. HaOGmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTu3anus, MeTtaaHain3. [IoHsTtue o 3aBucUMON

U HE3aBUCUMOU IlepeMeHHOU. llnaHupoBanue skcriepumeHTta. IloctanoBka u
npoBepka runote3. HyneBas runotesa. [loHsiTue BBIOOPKHM UM €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormyecknx pAaHHbIX. OLEHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpHuMHBI HCKaXEHUsS Pe3ysbTAaTOB JKcriepumeHTta. [loHsTHE
CTaTUCTHYECKOTO TECTA.

Bbuosiorust kieTrku

Krnerka — cTpykTypHO-(QYHKIIMOHANbHAS €IUHUIIA KUBOTO. VICTOpHUS OTKPBITHS
kinetku. Paborer P. I'yka, A. JleBenryka. Kierounas teopus (T. IlBann, M.
[neiinen,P. BupxoB). OCHOBHBIE MTOJOKEHHUSI COBPEMEHHOW KJIIETOUYHON TEOPUH.

Meroapl  MOJEKYJSIpHOM W KJIETOYHOM  OWOJIOTMU:  MHUKPOCKOIIHS,
xpoMmarorpadusi, 37eKTpodope3, METOJ MEUYEHBIX aToMoB, AuddepeHnarILHoe
LHEeHTpU(yTUpOBaHUE, KyJIbTUBUPOBAHUE KIETOK. JM3yuenue QukcuposanHuix
K1emox. DNEKTpOHHass MUKpockomnus. Koughoxanvnas muxpockonus. BumanbHoe
(npudicusHeHHoe) uzyueHue Kiemox.

XuMHUYeCKas OPraHu3alus KIeTKU

XUMHUYECKHUM COCTaB KIETKH. MakKpo-, MUKPO- U YIIbTPAMUKPOIEMEHTHL. Bona u
€€ pOoJIb KaKk pPACTBOPUTENS, pEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIETKH,
TerIoperyasiuuu. MuHepaabHble BEIIECTBA KIETKH, X OHojornyeckas pois. Poib
KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckre BelIEeCTBAa KIETKU. bHoOJOTMYECKHE MOJUMEphl.  benku.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekyibl. IlepBuunas
CTpyKTypa Oenka, TenTuAHas CBs3b. BTopuyHas, TpeTudyHas, 4YeTBEPTUUHAS
cTpykTyphl. [enatypauus. CpoiictBa OenkoB. Kiaccuduxamus  Oenkos.
buonoruueckue pyHkimuu 6eaKoB. [lpuonsi.

YrneBoael. MoHOCaxapuabl, AUCAXapuAbl, OJUTOCAXAPUIbI M TOJHCAXAPUJIBI.
OOt  miaH CcTpoeHHsT U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorudeckue GyHKINM YTI€BOAOB.
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Jluunel. T'uapodunsHO-rHApodoOHBIE cBoiicTBa. Knaccudukamus aunuaos.
Tpurmunepunpl, ¢ochonunuabl, BOCKH, crepounbl. buonornueckue GyHKIMH
munuaoB. O6mMe cBOMCTBa OMOJIOTUYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOIYIIPOHULIAEMOCTb.

Hyxneunoseie xucinorsl. JJHK wm PHK. CtpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. [lpunnun kommementaproctu. [IpaBmmo Yapradda. Crpykrypa
JIHK — nBoitnas cnmpans. MectoHaxoxaenne u ouonorundeckue Gpynkmuu JHK.
Buner PHK. ®yukuun PHK B kitetke.

Ctpoenue Monekyibl AT®. Makposprudyeckue cBs3u B MoJiekyine ATO.
buonornueckue ¢pynkuuu ATD. BoccTraHOBIEHHbIE TEPEHOCUUKH, UX (QYHKIIUHU B
kietke. [pyeue nyknreosuompugocpamol (HTD). CexennpoBanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

Crpoenue n PyHKIUM KIETKH

Tumel  KJIETOK: JyKapuoTHyecKas M  Inpokapuothueckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

CtpoeHue mpokapuoTHUecko kieTku. KieTouHas creHka OakTepuil U apXxei.
Oco0EHHOCTH CTpPOEHUS TeTepOTPOPHOM U aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHue u (QPyHKIMOHMPOBAHHUE dyKapUOTHUECKOW KieTku. [lnazMaruueckas
MeMmOpana (miazManemma). CTpykTypa Iia3MaThdecko meMOpanbl. Tpancmopt
BEILIECTB Yepe3 MIa3MaTUUYECKYI0 MEMOpaHy: MacCUBHBIN (IudPy3usi, odnery€Hnas
mubdy3us), akTUBHBIA (MEPBUYHBIN W BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[Tonynmponuiiaemocth MeMOpanbl. PaboTa HaTpuii-kaineBoro Hacoca. DHJOIUTO3:
NUHOIMTO3, (aronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa ¥ QyHKIHH
KJIETOYHOW CTEHKU pacTeHUH, rpuOoB.

Hurtonnasma. I{utozonb. IluTockener. JBuxkeHue muToriazMbl. OpraHouabl
kietkn. OgHOMeMOpaHHbIE OPTraHOUIBI KIETKH: dHomIa3maTudeckas cethb (I11C),
anmapat [onapaXKu, JHU30COMBI, HUX CTpoeHHMe U (QyHKuuU. B3aumMocBszb
OJIHOMEMOpPaHHBIX OpPraHOWAOB KiIETKH. CTpOoeHHE TpaHyJSIPHOIO PETUKYIyMa.
Mexanusm Hnanpaenenus oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeykoB. CUHTE3
KJICTOUHBIX MeMOpaH. ['majgkuii (arpanyasipHbIN) SHIOTIA3MATUYECKUN PETUKYITYM.
CekperopHas QyHkuust anmapata ['onbmxu. Moouguxayus benxoé 6 annapame
Tonvoorcu. Copmuposka 6enxkos 6 annapame IonvOxcu. TpaHcnopT BeHIECTB B
KieTke. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHoWIbl  KIIETKHU: MUTOXOHJIPUH, TJIACTU/IBI.
Ipoucxoorcoenue mumoxonoputi u niacmuo. Cumbuoecenes (K.C. Mepeoickosckuil, J1.
Mapeynuc). Ctpoenne u (GyHKIIMA MHUTOXOHApUH u tuiactun. [lepBuunsie,
BTOPHUYHBIE U CJIOKHBIE TIACTHABI (DOTOCHHTE3UPYIOMINX 3YKAPUOT. XJIOPOIIACTHI,
XPOMOIIACTHI, JIEUKOIIACTHI BBICIIIUXPACTEHUM.

HememOpanusie opranounsl kietkun CTpoeHne W (PYHKIIMU HEeMeMOpaHHBIX
OpTraHOUIOB KJIETKH. PuGocomsl. IIpomesicymounvie Gunamenmol.
MukpodunameHnTsl. Akmunogvle  Muxkpoguiamenmol.  MpIlIEUHbIE  KIETKH.
AKmunosvie KOMNOHEeHmMbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouHslii
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neHtp. CTpoeHne U JBWKEGHHE JKTYTUKOB H pecHHUYEK. MUKpOTpyOOUuKH
nuTomiasmel. Llentpuons. benku, accoyuuposamHvie ¢ MUKpouiameHmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. Obonouka snapa, XpoMaTHH, KapHOILIa3Ma, SJPBIILIKH, UX CTPOECHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pPACMOJIOKEHUE
XpOMOCOM B UHTeppazHOM siApe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBL. JuHamuxa sdepHoli 000104KU 6 Mumo3ze. HoepHvill
mpancnopm.

Kierounsle BkmroueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

OO0OMeH BeliecTB ¥ MpeBpallieHue YJHEPIH B KJIETKe

AccuMWIALNAS U JUCCUMWIISILUS — JIBE€ CTOPOHBI MeTaboiau3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(HBIA U TETepOTPO(DHBINA. YdUacThe KHCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe o0ecrneyeHue KIeTku: nmpespaiienue ATO B 0OMEHHBIX
npoueccax. POEpMEHTATHBHBIM XapakTep peakuud KIETOYHOIO MeTadoM3Ma.
depMeHTBI, UX CTPOEHHUE, CBOMCTBA U MeXaHU3M jaeicTBus. KodepmenTsl. OTanums
(GbepMEHTOB OT HEOPraHWYECKUX KaTain3aTopoB. benku- akTuBaTOphl U OEIKHU-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUN OT Pa3IudHBIX
(bakTopoB.

IlepBuuHbIii CHHTE3 OpPraHUYECKUX BeElIECTB B KieTke. DOTOCHHTES.
AHoKcueenHblli U OKCUuceHHblli homocunme3 y Oaxmepuii. Ceemocoouparoujue
nuSMeHmvl U NUSMeHmovl peakyuoHno20 yeumpa. Pollb XJIOPOIIIACTOB B MPOLECCE
¢dotocunte3a. CBeroBas U TeMHOBas (pa3bl. Pomoovixanue, Cs., Cy. u CAM-munvol
¢omocunmesa. [IpoTyKTUBHOCTh (poTOCHMHTE3a. BiausiHue pa3inyHbiX pakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMocuHTes. PazHooOpa3ue opraHn3MoB-XeMOCUHTETUKOB: HUTPUDUITHPYIOIITUE
OakTepuu, keyne300aKTepuu, cepoOaKTEepHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IlpoaykTel OpokeHUs W UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENN OOJIe3HEH.

AnpoOHBIE OpraHuW3Mbl. DTanbl YHEPreTuueckoro ooMeHna. IloaroTOBUTEIBHBIN
sTan. [ mmKonu3 — 0ECKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKuUCIEHHE, WIM KJIETOYHOE JAbIXaHue. Poib MUTOXOHIpPUIB
npoueccax Ouosiorndeckoro okucienus. Luknnyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Jxepeus memopannozo epaduenma npomoros. Cunmes ATD:
paboma npomontou ATD-cunmaszwvl. IlpenmymiecTBa adpoOHOTO MyTH OOMEHa
BeleCTBIIepe ] aHaIPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

HacJsiencrsennasi MHpOpMaLMs U peaju3anus eé B KJIeTKe

Peakuun maTpuyHoro cuHrte3a. [IpuHIMI KOMIIEMEHTApPHOCTH B PEAKIUSAX
MaTPUYHOTO cHHTe3a. Peanuzanus HacnencTBeHHOW uHpopManuu. ['eHeTMueckuit
KOJ, ero cBoucTBa. TpaHckpuniuss — Marpuudbld cuHTe3 PHK. IIpuHummen
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TPAHCKPHUIILMU: KOMILUIEMEHTAPHOCTh, AHTUINAPAIUIEIIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.
Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBus OGuocunte3a Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
OonocuHTese Oernka.

Cogpemennvie npeocmasieHus o cmpoeHuu 2enog. OpraHuzanus reHoma y
IPOKApUOT W 3YKApHOT. Perynsnus akTUBHOCTH T€HOB y HpokapuoT. ['umoresa
onepoHa (®@. Kaxob, XK. Mano). Monexynsipnvie mexanuzmvl IKCHpecCuu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomer 2cenos. Perynsuus oOMEHHBIX
mpoueccoB B knetke.Knetounslii romeocTas.

Bupycel — HekieTounbie GOpMBI KU3HU U OONHraTHeie mapa3utbl. CTpoeHUe

MIPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros. JKuszHenHbvlll YuKi

JIHK- cooepocawux eupycos, PHK-codepaxcawux eupycos, 6axmepuogphazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasd.

Bupycnbsie 3a00neBanus 4enoBeka, >KkMBOTHBIX, pacteHuid. CIIN, COVID-19,
COIMAJIbHbIE U MEJIUIIMHCKUE MPOOJIEMBI.

7KM3HEeHHBI MUK KJIETKH

Kinerounslit ki, ero nepuoasl u peryisius. Marepdasza u Muto3. OcoOeHHOCTH
pOLIECCOB, TMpoTeKaromux B wuHTepdaze. [loaroroBka KIETKU K JIEICHUIO.
[IpecunTeTnyeckuit (MOCTMUTOTUYECKUI), CHHTETUYECKUNA U TOCTCUHTETUUYCCKUN
(IpeMHUTOTUYECKU) IEPUOIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemmmkanus. Ilpunnuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJYKOHCEPBATUBHBIM  CUHTE3,  AHTUIIAPAIUICIIBHOCTD.
Mexann3m permmkauun JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0oOp KIETKM — KapuoTun. JIUmjaouaHelii U
rariouHbli ~ HaboOpbl  XpomMocoM. ['oMonorumuHble  XpomMocoMmbl. IlosoBbie
XPOMOCOMBL.

[enenune knetkn — MuTo3. CTaiiM MUTO3a U MPOUCXOAIINE B HUX MPOLECCHI.

Tunsl MmuTo3a. KaproknHe3 U HIUTOKUHE3. bHOJIOrnYecKoe 3HaueHne MUTO3a.

Perynsiuuss MUTOTHMYECKOrOo MLMKJIA KIETKU. I[IporpamMmmupyemas KieTo4yHas
ru0esb — anomnTo3.

Kierounoe s11po, XpoMOCOMBI, PyHKITMOHATbHASI TEHOMHUKA.

CrtpoeHne u pyHKIIUY OPTraHU3MOB

buonorunyeckoe paznooOpasue opranu3zMoB. OJHOKJIETOUYHBIC, KOJOHUATIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI M KUBHEACATEILHOCTU OJHOKJIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, IpYyrue
npoTUCThl. KoJIOHMabHBIE OPraHU3MBl.

B3auMocBsi3p yacTeid MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak €IMHOe 1e50e. ['oMeocTas.

Txanu pactenmii. TUbl pacTUTENHHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAS,
MPOBOJIAIIASI, OCHOBHAsi, MexaHudeckas. OCOOCHHOCTH CTpOeHUs, (PYHKIUN U
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PaCIIOIOKEHUS TKAHEW B OpraHax pacTCHUMN.

TkaHu >KMBOTHBIX M 4YeJIOBEKAa. THIIBI JKMBOTHBIX TKAaHEW: JIUTEIUAJIbHAs,
COEMHUTENIbHAS, MbIlIeYHast, HepBHas. OCOOEHHOCTH CTpOCHMS, (QPYHKUMA U
PacCIIOIOKEHU TKAaHEH B OPraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE 1 TeHEPAaTUBHBIE OPraHbl pacTeHUd. OpraHbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4yenoBeka. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranuzMoB. Kapkac pacreHuid. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIli 1 BHYTpeHHUN ckeneT. CTpOCHHE U THIIBI
COCAUHEHUS KOCTEN.

JIBU>KEHHE OpraHu3MOB. [[BHKEHHE OJTHOKJIETOUYHBIX OPTaHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBMI)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPOIM3MBI U
HAaCTHUU. /[BHKEHNME MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIIIEYHAS] CUCTEMA.
Pednexc.

CkeneTHbIe MBILIIIBI U UX padoTa.

IIntanue opranm3mos. [lornomenne BOIbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX
BEILIECTB pacTeHUsIMHU. [ InTaHne ;KMBOTHBIX. BHYTPHIIOJIOCTHOE ¥ BHYTPHUKIIETOYHOE
nuuieBapeHue. [Iutanue MO3BOHOYHBIX KMBOTHBIX. OTAENbl NUIIEBAPUTEIBHOIO
Tpakra. [InmeBapurensHble xkenessl. [InuiesapurenbHas cucTeMa 4ejIoBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jlprxanue xkuBOTHBIX. uddy3us
ra3oByepe3 MOBEPXHOCTh KIIeTKH. KoxHoe apIxaHue. J[prxarenpHas NOBEPXHOCTD.
XKabepHoeu nérouynoe apixaHue. J[pIXxaHWe MO3BOHOYHBIX XUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIO)KHEHHE CTPOCHHsI JIETKUX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHass CUCTEMa 4YeJOBeKa. MeEXaHU3M BEHTWIALHMM JETKUX y NOTUL U
MJIEKOMUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BEmIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemecTB y JKHBOTHBIX. KpoBeHOCHas cuctemMa M €€ OpraHsbl.
KpoBeHoCHas cucTema N03BOHOYHBIX KUBOTHBIX U yenoBeka. Ceple, KpOBEHOCHbBIE
cocyabl ¥ KpoBb. Kpyru kpoBooOparieHus. DBOIIOMUOHHbIE YCIOKHEHUS CTPOCHHUS
KPOBEHOCHOW CHUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysius.

Brinenenne y opranusmoB. Beinenenne y pactenuil. Bolnenenue y )KUBOTHBIX.
CokpartutensHple Bakyonu. Opransl BbiaeneHus. PuipTpauus, CEeKpenus u
o0paTHOE BCaChIBaHUE KaK MEXAaHU3MbI pa00ThI OpraHoB BblJeIeHUs. CBs3b OJIOCTH
T€Ja C KPOBEHOCHOM M BBIICIIMTEIBHON CHCTEMaMH. BbleNeHne y MO3BOHOYHBIX
XKUBOTHBIXM uenoBeka. [louku. CrpoeHne W (yHKUMOHUPOBaHHE HePpPOHA.
OOpa3oBaHue MOUYMY Y€IOBEKA.

3ammTa y OpPraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropsl
OaxkTepuiiu LUCTHI MPOCTEHIINX. 3allliTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna.
CpencTBa NacCUBHOM U XUMUYECKOM 3a1TUThl. OUTOHITUIBI.

3amunra y MHOTOKJIETOYHBIX XKUBOTHBIX. IIOKPOBBI M MX NMPOU3BOJHBIE. 3alHUTA
opranu3dma ot Oosie3Heil. IMmmyHHass cucrtema denoBeka. KieTounelii wu
TYMOPaJIbHBIA HMMYHHUTET. BpOXIEHHBIM U NpUOOpPETEHHBIN crenuuueckuit
uMMyHuTEeT. Teopusi kioHanbHO-cenekTuBHOro ummynurera (II. Dpaux, O.M.
bepuer, C. Tonerasa).BocranurtenbHble OTBETHI OpraHu3MoB. Poib BpoKIEHHOTO
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MMMYHUTETA B Pa3BUTUU

CUCTEMHBIX 3a00JI€BaHU.

PaznpaxuMoCTh U perymsiius y Opranu3mMoB. Pa3ipakuMocTh y OTHOKIETOUHBIX
oprann3MoB. Takcucel. Pa3gpakumocTe M peryiasnus y pacreHud. PocToBeie
BEIIIECTBAU UX 3HAUYCHHUE.

HepBHas cuctema u peduiekTopHas peryisius y *)KUBOTHbIX. HepBHas cucreMa u
e€oTAeNbl. DBOIOLHOHHOE YCI0)KHEHNUE CTPOEHUSI HEPBHOW CUCTEMBI Y JKUBOTHBIX.
OTtaenbl TOJIOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexkc u peduextopHas
nyra. be3ycnoBHbIE U YCIOBHBIE PEIICKCHI.

I'ymopanbHas perynsiuvss M SHAOKPUHHAS CUCTEMA >KMUBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHON CHCTEMBI M MX TOPMOHBI. J[eficTBHE TOpPMOHOB. B3auMoCBs3b
HEPBHOMU U HJIOKPUHHOM cucTeM. [ nnoranamo-runodusapHas cuctema.

Pa3mHo:keHNe ¥ pa3BUTHE OPrAaHU3MOB

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe (BKJIIOYas BET€TaTUBHOE) U
noysioBoe. Buapl  Oecrmoioro  pa3MHOMKEHUSA:  TOYKOBaHUE,  CIOPYJISIHA,
dbparMenTaius, KJIOHHPOBaHUE.

[TonoBoe pazmuoxkeHue. [lonoBeie KneTkH, win rametsl. Melos. Craauun menosa.
IToBenenune xpomocoM B mMenose. KpoccnHrosep. buonornyeckuili cMbIci MEN03a U
ITOJIOBOTO Tporiecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

IIpen3aponpimeBoe pazButhe. l'ameTorene3 y >KMBOTHBIX. [I0JOBBIE KeEme3bl.
OOpa3zoBaHue U pa3BUTUE NOJOBBIX KieTOK. CriepMarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoaoTBOpeHHE MW IMOPUOHAIBHOE  pa3BUTHE  KUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIOTHST — HayKa
0 Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha u3 2naéuwvlx NPodIEM IMOPUOIOSUU.
Konyenyusa mopgozenos u mooenu mopgozenesa. Ctaauu SMOpHOTreHe3a sKUBOTHBIX
(ma mpumepe nsrymiku). Jpobnenue. Tumnbl apoOneHus. [JemepmunupogarnHoe u
HedepMuHuposarnHoe Opobnenue. bnacmyna, munvt onacmyn. OCOOCHHOCTH
TpOOICHUST MJICKOMUTAIONUX. 3apOAbIIIEBbIE JUCTKU (TacTpyJisiius). 3aKiaaKa
OpPraHOB M TKAaHEWHW3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIHSHUE 4YacTeu
pa3BUBAIOIIETOCS  3apojbliia (dIMOpUOHANBHAS MHAYKIMS). 3akiajka IUlaHa
CTPOCHHSI KMBOTHOTO KaK pe3yJbTaT HEPAPXUUECKUX B3aUMOJCHCTBUN T'EHOB.
Brusitnue Ha SMOpUOHAIBHOE PAa3BUTUE PA3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.
PocTt u pa3Butue xkuBoTHbIX. [locTaMOproHanbHbIi nepuo. [Ipsmoe n Henmpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX
JKUBOTHBIX. buosiornueckoe 3Ha4YeHUE MPSAMOTrO U HEMPSIMOIO PAa3BUTHS, UX
pacrpocTpaHeHueB npupoje. Tumnsl pocta KUBOTHBIX. DaKTOPHI PEryJISAIIUU POCTA
KUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIIBHOTO PA3BUTUS y KUBOTHBIX H
yenoBeka. [lepuonbl onTOoreHesa uenoeka. CTapeHue U CMEPTh KaK OMOJIOTHYECKUE
IIPOLIECCHI.
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Pasmuoxxenne u pasButue pactenmil. ['ametodur m cmopodur. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. O0pa3oBaHue criop B mpoliiecce Meitos3a. ['ameTorenesy
pactennil. OIIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OIIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsiiii OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHM3MOB

Wcropust cTaHOBJIEHHST U Pa3BUTHSl TEHETUKU Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YUYEHBIX B PA3BUTUH T'€HETUKH.
Paooter H.K. Konsnosa, H.J1. Basuiosa, A.H. benozepckoro, I'.JI.
Kaprieuenko,lO.A. ®unumienko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE TOHATUS M CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIC TE€HBI, AJBTEPHATUBHBIC NPU3HAKH, JIOMUHAHTHBIM M PELECCUBHBIN
MIPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHHS, THOPUIBI, TEHOTHUII, ()EHOTHII.
OcCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUIIONOTHYECKUM,  IIUTOJOTHYECKH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [lepBoiit 3akoH MeHienst — 3aKoH eIMHO00pa3ust
ruOpu 0B nepBoro nokosieHus. [IpaBuno nomuHupoBanus. Bropoit 3akon Mennens
— 3aKOH paculeIyIeHUus Npu3HaKoB. l[uTonornueckue OCHOBBI MOHOTHOPUIHOTO
CKpelnuBaHud. [ 'unore3a 4ucToThl ramer.

AHanmsupyroniee ckpemupanue. [IpoMeKyTOUHBIN XapaKTep HAaClIeI0BaHUS.

Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenyBanue. TpeTuil 3akoH MeHaens: — 3aKOH HEe3aBUCUMOTO
HacJe0BaHus MpU3HaAKoB. [{UTonornyeckne OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue mnpuszHakoB. PaGotst T. Moprana. CrerieHHOe
HACJIEIOBAHUE T€HOB, HAPYIIECHUE CLETUIEHUS MEXK 1Y FTeHaMHU. XPOMOCOMHAsl TEOPUS
HACJICCTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHH3M OIPEAENICHUS M0Jia. AyTOCOMBIH
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbId M TeTeporaMeTHhI moj. ['eHeTmyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnegoBanue nmpus3HakoB, CHETJIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucreMa. [lnedoTponus — MHOXECTBEHHOE HCHCTBUE
reHa. MHOXECTBEHHBIN allyienn3M. B3anmoaencTBue HeaJUICIbHBIX TE€HOB.

KommiemenraprnocTs. Onucras. [lonumepust.

['eneTnyecKuil KOHTPOJIb PA3BUTUS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3U0IOTHYECKUX MPOLIECCOB, TOBEICHUS U KOTHUTUBHBIX PyHKIMH. ['eHeTHUeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH — IMapa3uT» U
«XO3MH  —  MHKPOOHOMY. ['eneTnueckue aCIIeKTBl ~ KOHTpPOJSL U
M3MEHEHUSHACIIEACTBEHHOW MH(POPMAIIUU B TIOKOJICHUSIX KIETOK U OPTaHU3MOB.

3aKOHOMEPHOCTH N3MEHYMBOCTH

B3aumogeiicTBue rTeHoTMIIa W cpeabl Tpu  popMHUpPOBaHWUU  (DEHOTHTIA.
N3menunBOCTh mpu3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.
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MoaudukanrmonHas W3MEHUYMBOCTH. Poimb  cpempl B (popMupoBaHUU
MOAU(PUKALMOHHOMN n3MeHYnBOoCTH. HopMa peakiuu npusHaka. BapraioHHbIH psijg
u BapuauuonHas kpuBas (B. Horanncen). CBoiicTBa MoaudUKaIMOHHON
U3MEHYHUBOCTH.

['eHoTHIIMYECKAsT M3MEHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKON W3MEHUYHMBOCTH.
BuapireHOTUIINYECKOW N3MEHUMBOCTU: KOMOMHATUBHAS, MYTallHOHHAS.

KomOunHatuBHass HW3MEHYMBOCTh. Meio3 U TOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. P0oJIb KOMOMHATHBHONW M3MEHYMBOCTH B CO3/IaHUU
F€HETUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTallMOHHasT W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHbIE W  WHIYUUMPOBAaHHbIE MyTaluu. SnepHble U
quToIIa3MaTuyeckue Myrauuu. CoOMaTUYeCKUE M TMOJOBbIE MyTaluu. [IpuduHel
BO3HMKHOBEHHsSI MyTanui. MyrtareHbel W HUX BJIMSHHE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOIO Tpolecca. 3aKOH TOMOJOTHYECKUX PSJIOB B
HacieacTBeHHOW u3meHunBocTH (H.M. BaBunoB). BHesaepHas M3MEHYMBOCTh U
HACJICJICTBEHHOCTb.

I'eneTnka yesioBeKa

Kapunotun wyenoeka. MexayHapoaHass nporpaMma HCCIECIOBAHUS TE€HOMA
yesjoBeka. MeToibl U3y4eHUsl TeHETUKU YeJIOBEKa: T€HEAIOrHYeCKUi, OJIM3HEIIOBbIN,

[IUTOT€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[MI[P-ananu3a. HacneacTBenHble 3a00eBaHus YesnoBeka. [ eHHbIE U XPOMOCOMHBIE
OoJe3HH yenoBeka. boyiesHuc HaclieICTBEHHON TPeIPacoyioKEHHOCThIO. 3HaUYECHUE
MEUITMHCKON TeHETUKH B MIPEIOTBPAIICHUH U JICUCHUN TeHETHUYECKUX 3a00J1eBaHUI
yelnoBeKka. MeaMKO-TeHETUYECKOe KOHCYJIbTHpoBaHUE. (CTBOJIOBBIE — KIIETKHU.
[ToHsiTHE «TEHETUYECKOTO TPy3a». DTUUECKHE ACIEKThl UCCIIEIOBAHUM B 00JaCTH
PEIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (¢akTOpbl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIIOBEKAa K
(bU3UYECKOMY M XMMHUUYECKOMY 3arpsi3HEHUIO OKpYKaroiie cpeabl. ['eHeTndeckast
MPEIPACIOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

CeJiek1iusi OpraHu3MoB

JloMecTukanus v cenekus. 3apoKICHUE CEICKIUA U JOMECTUKAIUUA. Y YEHUE
H.W. BaBwioBa o LleHTpax NOpOUCXOXIEHUS W MHOrooOpasusi KyJbTYpPHBIX
pactenuil. Ponb cenekunu B CO3IaHUK COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT,
nopojia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAJOB B HACIEICTBEHHON M3MEHUYMBOCTHU
H.W. BaBuiioBa, ero3HadueHue I CEICKIIMOHHON PaOOTEHI.

Meroabl cenekmoHHOW paboThl. McKyccTBeHHBIH OTOOp: MAacCOBBIM U
VHIUBUYaJIbHBIN. Ortansl KOMOWHAIIMOHHON CCJICKIIHH. HcnwiTanue
POU3BOIUTEIICH IO TOTOMCTBY. OTOOP 10 FT€HOTHUITY C TIOMOIIBIO OIIEHKH (peHOTHTIa
MOTOMCTBA U OTOOP IO TEHOTUMY ¢ oMol aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/ CEJICKIIMOHHON pa0oThl. PanualiMoHHbIN 1
XUMHUYECKUN MYTAareHe3 Kak UCTOYHUK MYTAIlui y KyJbTYPHBIX
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¢opm opranuzMoB. lcmonp30BaHWE TE€HOMHOTO PEAAKTHPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 117151 momydenust ucxonHoro marepuaia Ajis CENeKIUU.

[Tonyyenue noaumion0B. BHyTpuBHioBas rudpuauzanus. bimskopoacTBeHHOE
CKpEIlMBaHNe, WU WHOpUIUHT. HepolcTBeHHOE CKpelMBaHHue, WKW ayTOPUIAMHT.
I'eTeposuc u ero npuunHkbl. Mcnosb3oBaHue rereposuca B cenekiuu. OtnanéHHas
rubpuanzanus. [lpeogonenne Oecrnoaus MEXBUAOBBIX THOpHUIOB. JloCTHKeHUs
CEJICKLIUN PACTCHUM U JKUBOTHBIX. «3e1E€HAs peGONIOYULY.

CoxpaHeHHE U U3yYEHHE IEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHUM U UX
IUKUX POIUYEH JJI CO3/aHUs HOBBIX COPTOB M I'MOPHUIOB CEJIbCKOXO3SHCTBEHHBIX
KynbTyp. ZM3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBbIX  JICUBOMHLIX 8 YediX VIAVUULeHUs
CYWeCcmayrowux U CcOo30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 68 MOM UUCle C
NpUMeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
nepcneKmueHbIX MexHoI02Ull.

BroTexHO/I0rusl 1 CHHTETHYEeCKasi OMO0JI0T U

OOBEKThI, HMCHOJb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE U TKaHEBbIE
KYJbTYpbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaaulinoHHass OMOTEXHOIOTUS:
XJIeOONEYeHHe,  TOJyYeHHE  KHCIOMOJIOYHBIX  MPOAYKTOB,  BHUHOJEIME.

MukpooOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTUYECKHX TEXHOJIOTHUM.
[IpousBoacTBoO Oenka, aMUHOKUCIIOTH BUTAMHHOB.

Co3aHnre TEXHOJIOTMI M WHCTPYMEHTOB LEJIEHAIPABICHHOIO HW3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO ITOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEYAIOIIMECs B IPUPOI€ OMOCUHTETHYECKUE TTYTH.

Knerounas wunxenepus. MeToapl KylbTypbl KIETOK M TKaHEW PAacCTEHUM U
KUBOTHBIX. Kpuobanku. Comaruueckas THOpuUAU3alLMs M COMATHYECKUU
sMOpuorene3. lcmosib3oBaHWE TaruiOWJIOB B CeNEKIUU pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
aumumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKIus
AWLEKIETOK M KJIOHUPOBAHHUE JKMBOTHBIX. METOJ TpaHCIUIAaHTAaUUU sJEp KIETOK.
Texnonozuu 0300posneHus, KyI1bmMueUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBI CUHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHbeIx JIHK. Cozdanue mpanceennvix opeanuzmos.
JIoOCTMKEHUs W TEpPCHEKTUBBI  XPOMOCOMHOM WM T€HHOM  WHKEHEPHHU.
DKOJIOTMUECKUEHN ITUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

MenunuHckue OunorexHonoruu. IloctreHomuas mudpoBas memuiuna. [TLP-
IUarHocTuka. MeTaboJOMHBIN aHaau3, TEHOIGHTPHUYCSCKUN aHaau3 IpoTeoMa
YEJI0BEKA Ul OLIEHKHU COCTOSHMS €T0 340p0Bbs. Mcrob30BaHne CTBOJIOBBIX KIIETOK.
Taprernas tepanus paka. 3D-Ononmxenepus st pa3pa0d0TKu GyHAaAMEHTATBHBIX
OCHOB MEJIHIMHCKUX TEXHOJIOTMH, CO3/1aHWs KOMIUIEKCHBIX TKaHEW COYETaHHEM
TEXHOJIOTUN TPEXMEPHOTO OMOMpPHUHTHHTA W cKaddoiauHra JUIsl pelieHus 3aaad
IIEPCOHATIM3UPOBAHHON MEAULIHEI.

Co3naHre BEKTOPHBIX BAakKLUMH C II€JIbI0 OOEeCreueHuss KOMOMHHPOBAHHOM
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3amuThl OT Bo3Oyauteneii OPBU, ycraHoBieHHE MOJIEKYJISIPHBIX MEXaHHU3MOB
¢yuxunonupoBanus PHK-coaepanmx BHUpPYCOB, BBI3BIBAIOIIMX 0CO0OO OMacHbIE
3a00s1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

3apo:kaeHue M pa3BUTHUTE IBOJTIOIUOHHBIX NPeACcTaBJIeHH A O0H0JI0THI

OpomounonHas teopuss Y. JlapunHa. Ilpeanocbuiku  BO3HUKHOBEHHS
JapBUHHU3MA.

JKw3Hb u HayuyHas nestenpHOCTh Y. JlapBrHa.

JBroxymue cuibl 3BofrolMK BHIOB 1o Y. J[apBHHY (BBICOKAs MHTEHCHUBHOCTD
pPa3MHOXKEHHS ~ OpPraHU3MOB, HACIIEJICTBEHHas HM3MEHYMBOCTh, OOpnrba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuaTeTndeckoit Teopun 3Bomonuu (CTD). Heittpanshas Teopus
sBosonMi. COBpEMEHHAasi 3BOJIIOLIMOHHAST OWUOJOTHS. 3HAYEHUE SBOJIOIMOHHOM
TEOpUUB (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTUHBI MUpA.

Mukpo3BoJironus 1 e€ pe3yabTarhl

[Tonynsauust Kak 3J€MEHTapHas €IWHULA 3BOJIONUU. COBpPEMEHHBIE METOJIbI
OLICHKM T€HETHYECKOro pa3zHooOpa3us M CTPYKTypbl nonyisauuil. M3meHeHnue
reHoOHJIa MOMYJSIIUM KaK 3JIEMEHTApHOE HBOJIIOIMOHHOE SIBJIEHHUE. 3aKOH
reHeTuaeckoropaBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHble (akTOpbl (ABWKYILKME CHJIBI) 3BOJIIOLNUU. MyTanuoHHbBIN
npouecc. KomOunatuBHas u3MeHuMBOCTh. Jlpeiip TeHOB —  ciydaiiHble
HEHaNpaBJICHHbIE U3MEHEHUSIYACTOT ajuiene B nomymsauusix. I¢p(eKT ocHOBaTENs.
Apghexm b6ymouinounozo coprviuwika. CHUdMCEHUE 2eHeMmUYecKo20 paszHoobpa3us:
npuyunvl u creocmeus. Ilpossenenue sghghexmaodpeticha 2enos 6 Gonvuux u Manbix

NONYIAYUSX. Murpanun. N3ossamus TTOITYJISILIUIA: reorpagpuyeckas
(mpocTpaHcTBeHHas ), Ononoruveckas (penpoayKTHUBHAs).
EcrecTBeHHbIl 0TOOp — HampaBidlOmMi  ¢Gakrop 3BoaoLUH. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JABMXKYIIMWA, CTaOMIM3UPYIOLUIUH,  pa3pbIBAIOIIUN
(mm3pyntuBHbIi). IlonoBoit oTOOp. BO3HMKHOBEHHE W HBOJIIOIUS COLIMAIBHOTO
MOBE/ICHUS KUBOTHBIX.

[IpucnocoOAeHHOCT, ~ OPraHM3MOB ~ KaK  pe3ysbTaT  MHKPO3BOJIIOLMH.
Bo3HukHOBeHHE TPUCTIOCOOIEHUM Y Opranu3MoB. ApoMOp(03bl U UANOAJANTALIUH.
[Tpumeps! npucnocobieHnit y oprannu3MoB: Mopdosioruaeckue, (Gru3noiornieckue,
OnoxumMHuueckue,  moBelneH4Yeckue.  OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpPTaHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BugooOpa3zoBaHue Kak pe3yibTaT
MUKposBotonuu. M3omsiuusa — kimouyeBod (aktop BuaooOpazoBanus. Ilytu u
cnocoObl BUI000pa30BaHus: ajuionaTpuieckoe (reorpadguueckoe), CHMIaTpuyecKoe
(?KOI0THYECKOE), «MTHOBEHHOE» (mosMIION IU3AITHS, TUOpUAM3ALINS).
JITMTEeTbHOCTH DBOJIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLIMOHHON OMONOTHM B Pa3padOTKe HAyYHBIX METOIOB COXPaHEHUS
OounopazHooOpaszus. MUKpPOIBOJIONUS U KOIBOJIOIMS Mapa3sUTOB M HMX XO3S5EB.
Mexanu3mbl (HOPMHUPOBAHUS YCTOMUUBOCTH K AHTHOMOTUKAM U CITIOCOOBI O0PHOBI €
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HEil.

Maxkpo3BoJironus 1 €€ pe3yabTaThl

Metoapl U3ydeHus: MakpOdBOJOIUU. [laneoHTomOrnuecKkne MEeToabl U3y4eHUs
sBomonnu. [lepexonupie GopMbl 1 PUIIOTEHETUUECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue MeTo bl U3yueHus 3Boonnn. CpaBHeHUE GIOPHI U payHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emiu. Bumasr-sHaeMukn u
PEJUKTBHI.

OMOpHONIOTHYECKHE U CPAaBHUTEIHHO-MOpP(]OIOTHUEecKre METOAbl H3yYeHUS
ABOJIIOLMU. ['€HeTHYecKre MEXAaHM3Mbl 3BOJIOLHMH OHTOT€HE3a M IOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJIOTMYHBIE W  AQHAJIOTMYHBIE  OPraHbL.
PyaumenTtapHble  opraHbl M aTaBU3MBI. MouieKynsapHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MAaTeMaTHYECKUE METOAbl U3yYEHUS SBONIONHMU. | OMOJIOTHYHbIE
reHbl. COBpEMEHHBIE METO/Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTaIlMH U 3BOJIIOLNS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (IIpaBUiia) IBOMIOUUH. [Ipunyun cmenvt QyHKYUIL.
HeoOpatumocTs »Bomonnu. AjanTuBHas pajauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

IIpoucxo:xaeHue U pa3BuTHE )KU3HU HA 3eMule.

HayuHbple rumoTte3bl MNPOMCXOXKIEHUS JKW3HM Ha 3emie. AOuOreHes u
naHcrepmusi. JloHaydHble NMPEACTaBICHUS O 3apPOXKIACHUU JKU3HU (KPEALMOHU3M).
['unore3a MOCTOSTHHOTO  CaMO3apOXACHUS KU3HU U €€ ONPOBEPIKEHUE ONbITAMU

®. Penu,JI. Cnannanuanu, JI. I1actepa. [IpoucxoxieHne ;k1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHu4eckor sBostonuu. [lnanerapHas (reonoruueckas)
ABOJIIOLIMSA. XUMHUYECKas HBOJIOLNSA. AOMOTeHHbIN CUHTE3 OPraHU4eCKUX BELIECTB
u3 Heopranudeckux. OnbiT C. Munnepa u I'. FOpu. O6pazoBanue moammMepoBu3
MoHOMepoB. Koanepsatnas rumoresa A.M. OmnapuHa, TUnoTe3a NEPBUYHOTO
oynwona Jxx. XonneitHa, renernyeckas runotesa ['. Mémnepa. Pu6o3umsr (T. Uek)
u runotesa «mupa PHK» V. 'unbepra. ®opMupoBanue MmeMOpaH U BOSHUKHOBEHHE

MIPOTOKJIETKH.

Ncrtopusa 3emumn u Meroasl €€ uzyuyeHus. Mckomaemple opraHnyecKue OCTaTKH.
I'eoxpononoruss u e€ meronpl. OTHOCUTENbHAST U a0COJIIOTHASI T€OXPOHOJIOTHS.
['eoxpoHoNOrnYecKas nIKkaga: 0Hbl, 3pbl, IEPUOJbI, STOXH.

HauanbHble 3Tanel oprannyeckoit sBomonuu. [losiBienne u 3BOIONMSA NEPBBIX
KJIETOK. OBoitouuss MeTtabonu3ma. BO3HMKHOBEHHE TEPBBIX  JKOCHUCTEM.
CoBpeMeHHbIEMUKPOOHBIE OMOIIIIEHKM KaK aHAJIOT MEPBbIX Ha 3emiie COOOIIECTB.
CrpomaTonutsl. [IpoKapruOTHI U 3YKapHOTHI.

[IpoucxoxaeHne sykapuoT (CUMOMOreHe3). DBOJIOLHUOHHOE MPOUCXOXKIACHHE
BUpycoB. IIpoucxoxaeHue MHOTOKJIETOYHbIX OpPraHu3MoOB. BoO3HUKHOBeHUE
OCHOBHBIX T'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOLUU BBICHIUX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacreHui. Bbixox pacreHuil Ha cymy. llosBieHue CnoOpoBBIX pacTeHUU W
3aBoeBaHue uMH cymu. CemeHHble pacteHus. [IpoucxokneHne IBETKOBBIX
pacTEHUM.
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OCHOBHBIE 3Tafbl 3BOJIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(}O3bI
KUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [IepBeie XOpAOBBIE )KUBOTHBIE. ZKM3Hb B BOAE. DBOJIIOIUS TO3BOHOYHBIX.
[Ipoucxoxaenue ampuouil u pentunuil. [IpoucxoxxaeHne MICKOMUTAOIIMX U IITHULI.
[Tpunuun karoueBoro apomopdo3a. OcBoeHne O6ECIO3BOHOYHBIMH U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PazBuTHe %u3HM Ha 3eMJIe 110 3paM U MEPUOJaM: apXeu, IPOTEPO30H, MaIe030u,
Me30301, KaitH030#. O011as XapakTepuCcTHKa KJIIMMaTa U re0JIOTMYECKUX IPOLIECCOB.
[losiBnenue U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHUE: €ro YCIOBUS
U BJIIMSTHUE Ha Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BbIMHpPaHUSI — SKOJOTMYECKHE KpU3HUCHI Ipouwioro. [lpuumssl u
CJIEICTBHSI MAacCOBBIX BbIMHpaHUW. COBPEMEHHBIN SKOJOTMYECKHH KpPHU3HUC, €ro
ocobenHoctH. [Ipobnema coxpaneHus omopazHooOpas3usi Ha 3eMIie.

CoBpeMeHHasg cucteMa oOpraHuueckoro Mupa. [IpuHuunel Kiaccupukauuu
opranu3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIIbI OPraHU3MOB.

IIpouncxoxaeHue 4ej0BeKa — AHTPOIIOTeHe3

Pa3nesnbl 1 3a1a4n aHTPONOJIOTUHA. METO bl aHTPOIIOJIOTUH.

CraHoBIIEHME TPEICTAaBICHUN O IIPOUCXOXKICHUHM 4elloBeKa. Pemurnosneie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CXozncTBO 4YesoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE ITOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa  CXOACTBA  YE€JIOBEKa C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOPGOJIOrHYECKHE, AMOPHUOJIOTUYECKHUE, (hU3M0JI0r0-OMOXUMUYECKHE,
noBefeH4Yeckue. OTIMYMs YeIoBeKa OT KUBOTHBIX. [IpsIMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymne cuibl ((pakTopbl) aHTPONOreHe3a: OMOJOTUYECKUE, COLIUATIbHBIE.

CooTHolieHne OMONOTMYECKUX U COIMANIbHBIX (PaKTOPOB B aHTPOIOI€HE3E.

OcHOBHbBIE CTaJuMU aHTpororeHe3a. PaHHHE uenOBEKOOOpa3HbIE O00E3bsIHbI
(TpOKOHCYIIBI) U paHHUE TIOHTUJBI — OOIIKE MPEAKU YEIOBEKOOOPA3HBIX 00€3bsHU
Mr0/1el. ABCTPaJIONMUTEKU — JABYHOTHUE MPENKH toaei. UenoBek ymenblil, nepBbie
U3TOTOBJIEHUS OPYIHM Tpya. YelmoBeK NpsIMOXOASIIMN U IIEPBBIM BBIXO JIOJIEH 3a
npenensl Adbpuku. YenoBek reiiens0eprekuii — o0Iui mpeIoK HeaH1epTaIbCKOTO
YEJIOBEKa M YEJOBEKa pPa3yMHOro. YeyoBeK HEaHAEPTaJbCKUW KaK BUJ JIKOJCU
XOJIOAHOTO

KInmata. YenoBek pa3yMHbIA COBPEMEHHOTO THIA, JEHUCOBCKHM YEJIOBEK,
OCBOEHHUE KOHTUHEHTOB 3a npenenamu Adgpuku. [laneoreneTrka v najaeoreHoMHKa.

OBOJIOLMST COBPEMEHHOTO 4elioBeka. EcrecTBeHHbI OTOOp B MOMYJIALMSIX
yesnoBeka. MyTanmoHHbI mpouiecc W noauMopdusMm. [lonmynsiroHHbIE BOJIHBI,
npeid reHoB, murpanus u «3G(EKT OCHOBATENSH» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0OBEKA.

Uenoseueckue pacel. IloHstue o pace. bosbimme pacel:  €BporeouHast
(eBpaswmiickasi),  aBCTpaJlo-HErpoujHass  (PKBaTOpHUANIbHAsI),  MOHITOJIOW IHAS
(a3marcko- aMepukaHCKas). BpeMs M IyTu paccelieHHsl 4YesIoBeKa IO IUIAHETE.
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EnuncTtBo  uwenoBewecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
ITprcnioco0aeHHOCTh YeIoBEKa K pa3HbIM YCIOBUIM OKpYyXKarolien cpeapl. BnusHue
reorpaduueckoil cpenpiu apeiida reHoB Ha MOP(OIOrHIo U GU3HNOJIOTHIO YEIOBEKA.

Me:xucuuInHapHble METOIbI B (pu3nueckoi (OnoJI0rnYecKoil) aHTpONOJIOTUH.
OBOJIIOLIMOHHAS aHTPOIOJIOTHS U MAJIEOAHTPOIIOJIOTUS YETIOBEYECKUX MOMYJISLUN.
broconunansHble HccaeaoBaHUS TPHUPOABI YesloBeka. MccnenoBanne KO3BOIOLUN
OHMOJOTHYECKOT0 U COIMATBHOTO B YEIIOBEKE.

JKOJIOTHSIT — HAyKa O  B3aHMOOTHOLUCHUSIX  OPraHM3MOB |
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKLIeH cpeaou

3apoxkieHue U pa3BuTue 3koyioruu B Tpynax A. ['ym6onbara, K.®. Pynbe, H.A.
Cesepuiona, J. I'ekkensi, A. Tencnau, B.H. CykauéBa. Pa3nensl u 3aga4u 3K0JI0THUH.
CBs13b 3KOJIOTHH € APYTHUMU HayKaMHu.

Metoasr skonorun. IlonmeBbie HaOmOAEHUSA. OKCIEPUMEHTHI B JKOJIOTHU:
NpUpOAHbIE M JabopaTopHble. MoJennpoBaHWE€ B HKOJIOTMU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00aTbHBIH.

3HaYeHUE  DKOJOTMYECKMX  3HAHUM  JUISI  4YEJIOBEKAa.  DKOJOTHYECKOE
MHPOBO33pEHHE KaK OCHOBAa CBs3€il uenoBedecTBa ¢ Npupoaoi. PopMupoBaHUE
AKOJIOTUYECKOH KYJIbTYPhI U IKOJIOTUYECKOH TPAMOTHOCTH HACEJIEHUSI.

Opranusmsl 1 cpea oOMTAHUS

Dkojorudeckue (pakTopsl U 3aKOHOMEpHOCTH uX aeictBus. Kimaccuduxarms
HKOJIOTMYECKUX (PaKTOPOB: aOMOTHUECKHE, OMOTUYECKUE, aHTpOIIOTeHHbIe. O0mue
3aKOHOMEPHOCTH JeHCTBUS 3Kojornyeckux (akrtopos. IlpaBmno munumyma (K.
Mnpenrens, FO. JInOux). TosiepaHTHOCTb. DBpPHOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI

Abuotnueckue ¢paktopsl. CBET Kak 3KoNOrudeckuil ¢pakrtop. JlelcTBre pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTPA Ha OPTraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI PACTEHUN U
’KUBOTHBIX 11O OTHOILIEHHIO K cBeTy. CUrHanbHas poib ceeta. Doroneproausm.

Temneparypa kak 3kojornueckuii (akrtop. JleiicTBue Ttemmeparypbl Ha
opranus3Msbl. [IOWKHUIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctes kak skosornueckuil ¢akrtop. Ilpucnocobnenust pacteHuid K
nojJiepkaHuto BogHoro dananca. Kinaccudukaius pacteHuil 1o OTHOIIEHUIO K BOJIE.
[Ipucnoco6neHus )KMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpsl oOuTaHusi OpPraHM3MOB: BOJAHAs, HA3EMHO-BO3AYLIHAs, IOYBEHHA,
ryOvHHas  MOANOYBEHHAsl,  BHYTPUOpPTraHuW3MeHHas.  DU3MKO-XMMHUYECKHE
ocoOeHHOCTHCpe 00uTaHus opraHu3MoB. [Iprcnioco0aeHnst OopraHu3MoOB K XKU3HU B
Pa3HBIX cpeaax.

buonornyeckue purmsl. BHeninue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOAUYHbIE
putMbl. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSIM YCJIOBUMN
AKU3HU.

Kusznennsie popmbl opranu3MoB. [lonstue o xxu3HeHHOU popme. Ku3HeHHbIE
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dbopMBl pacTeHuWii: AEPeBhs, KYyCTAPHWUKH, KYCTApPHUYKH, MHOTOJICTHHUE TPaBHI,
oJlHOJIeTHHE TpaBbl. JKu3HEeHHbIE (HOPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOUOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a >KU3HH.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aMMOJACHCTBUMN: KOHKYPEHIIMS,
XUIIHUYECTBO, cuMOMo3 u ero Gopmbl. [lapasutusMm, koomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJCOHUYECTBO). Hetpoduueckue
B3auMoercTBus  (Tomuueckue,  dopuueckue, (HaOpuueckue).  3HaUCHUE
OMOTHYECKHUX B3aMMOJICHCTBHIA /TSI CYIIIECTBOBAHUS OPTaHU3MOB B Cpejic OOUTaHMSI.
[TpyHIIMT KOHKYPEHTHOT'O UCKITIOUCHHSI.

IKOJIOTHS BUI0B U MOy

DKOJIOTUYECKUE XapPaKTEPUCTUKHU nomnyssinuu. [lonmynamus kak Onosioruueckas
cucteMa. Posb HEOMTHOPOTHOCTH cpefbl, GU3MUECKUX OaphepoB U OCOOCHHOCTEH
Ouonorni BUIOB B (OPMHUPOBAHUU IMPOCTPAHCTBEHHOW CTPYKTYpPHI TIOMYJISITHH.
OcHOBHBIC TIOKa3aTeNW MOMYJSLMHU: YUCICHHOCTh, IUJIOTHOCTh, BO3pacTHas |
M0JIOBasi CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUSL.

Dxoyoruyeckass CTpykrypa nonyisiuu. OlLleHKa YHCICHHOCTH MOMYJIALNH.
JluHaMyKa TOMYyJALMU U €€ peryisiusa. bUOTHYEeCKMH MOTEHIMaN MOMYJISIUU.
MopaenupoBaHue AMHAMHUKU NONyJAUU. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUN.
Kpusbie BbDKHBaHUMS. Perynsius YuCICHHOCTH NOMYJSAIUN: pojb (PaKTOpoB,
3aBUCSIINX U HE 3aBUCAIIUX OT MJIOTHOCTU. DKOJIOTUYECKUE CTPATErHH BUIOB (T- U
K-crparerun).

[Tousatue 00 »sKkojoruueckoil Huiie Buaa. MectooOutanue. MHoromepHas
MOJIeJIb FKoJIornueckor Hum /.M. XatunHcona. Pa3mepsl 3K010rnuecKor HUIIH.
[ToTeHnnanbHas U peaaTn30BaHHAs HUIILIY.

Bun kak cucrema nonysisinuii. Apeaiibl BUA0B. BUIbI ¥ UX )KU3HEHHBIE CTPATETUU.

DKOJIOrMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAIIUM )KUBOTHBIX. bUOJIOrHUecKue MHBAa3Un
YYy>KEPOJHBIX BUIOB.

IKOJIOTHS CO00IIECTB. IKOJIOTHYECKHE CHCTEMBbI

CoobOmiectBa opranu3MoB. buoreHo3 u ero crtpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Okocuctema kak otkpbitas cucrema (A.Jlx. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHu3MOB B SKOCHCTEME: MPOAYILIEHThI, KOHCYMEHTHI, peayleHThl. Tpodruueckue
ypoBHU. Tpoduueckue 1enu u cetu. Abuotudyeckue 0ok skocucteM. [1ouBbl U
UJIBIB DKocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIEC TIOKa3aTeIU PKOCUCTEMbl. buoMacca U mpoayKius. JKOJIOTHYECKUE
MUpaMUJIbl YUCENT, OMOMACCHI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Daykmyayuu.
HampaBnennbsie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHU. llepBUYHBIC U
BTOPUYHBIE CYKIIECCUU U UX TPUUUHBI. AHTPOIIOT€HHbIEC BO3/ICUCTBUS HA CYKIIECCHUHU.
Knumakcuoe cooOrmiectBo. briopaznoobpasue u moaHoTa KPyroBOpoTa BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIECTB.
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[IpupoaHbie 3KOCHUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpPONOreHHbIE 9KOCUCTEMBI. ATpOdKOCUCcTEMA. ATporieHo3. Paznuuus Mexmay
AHTPOIOT€HHBIMU U IPUPOJHBIMHU 3KOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojickas diiopa u
¢dayna. CuHanTponu3zauus ropojckoi QayHbel. buojornyeckoe M X034WCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMUPOBAHKS OCHOBHBIX B3aWMOJCHCTBUN OPTraHU3MOB B
aKkocucTeMax. Ponv kackaonozo sgpghexkma u 6u006-30upuxamopos (Kirouesvix
61008) 8 (QYHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH IKOCUCTEMaMH. Y CTOMUYMBOCTh OPTaHU3MOB, MOMYJIALMN U 9KOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmbl 8o30eticmeusi 3a2psa3HeHUll Pa3HbIX MUN08 HA CYOOP2aAHU3MEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
IKONO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmeaus. MeTononorus
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCHCTEM.

buocdepa — riiodanbHas IKocUCTEMA

buocpepa — oOmennanerapHas oOosiouka 3eMiid, TIJI€ CYIIECTBYET WU
CyllecTBOBaJla *HU3Hb. PazButue npencrasieHuit o 6mochepe B Tpyaax . 3rocca.
Yuenue B.W. Bepuajckoro o 6uochepe. Obmactu duochepsl u eé cocran. JKupoe
BelIecTBO Ouochepsl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Ouocgeppl. OcoOeHHOCTH Ouocdepsl Kak
rJ100anbHON 3KocHUCTEeMBI. JlMHaMu4eckoe paBHOBecHe B Ouocdepe. KpyroBopoTsl
BEILIECTB U OMOTr€OXUMHUUYECKHE UKIIbI (YIiiepoaa, a30Ta). PATMUYHOCTD SIBJIECHUI B
ouocdepe.

3oHansHOCTH Ouocheprl. [lonstre o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJPA,
XBOMHBIE Jieca, CMEIIaHHbIE U MTUPOKOIUCTBEHHBIE JIeca, CTENH, CABAHHBI, TyCThIHH,
TPOIMMUYECKHE Jieca, BRICOKOTOpbs. Kinmar, pacTUTeIbHBIN U AKUBOTHBIN MUP OMOMOB
CyILN.

Crtpykrypa u (QyHKIHS KUBBIX CHUCTEM, OLIEHKA MX PECypCHOTO MOTEHIHWAaNa U
onocdepHbIX PYHKIHUIA.

Yes10BeK M OKpY KAOIIAs Cpeaa

DKOJIOrH4ecKre KPU3UChl U UX NMpUUYMHbBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM CpE[bl.
Oxpana BOAHBIX pecypcoB. Paspymienune mousel. OXpaHa NMOYBEHHBIX PECYpPCOB.
N3meHenne kimmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEIbHBIA M KUBOTHBIA MHp. Oxpana
pPaCTUTENHHOTO W KUBOTHOTO Mupa. OCHOBHBIC MPHUHIMIIBI OXPaHbl MPHUPOJIHIL.
Kpacasie kuuru. Ocobo oxpansembie mnpupoanbie Tepputopuu (OOIIT).
borannueckue caablv 300JI0TMYECKUE TTAPKH.

OcCHOBHBIE TIPUHIIMIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA W MPHUPOJIBI.
PanmonansHo€ MpUpoOI0N0Ib30BaHUE U COXPAaHEHNE OMOIOrMUECKOT0 pa3Ho00pa3us
3emimn. OOmue 3aKOHOMEPHOCTH TJIOOATBHBIX OSKOJOTHUYECKUX
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Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOT'O KPHU3KCA U €T0 BEPOSITHBIC TIOCIICICTBUSL.

Pa3BuTre METOIOB MOHUTOPUHIA Pa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemuvle  ucciedoéanuss  nepexooa K pecypcocbepecaioweni U
KOHKYPEeHmoCcnocobnou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvle  ungopmayuonnvle cucmemvl, odecnewusaiowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX U008 U skocucmem. (OcCHOBbL
IKOpeaduIumayuy  dKocucmem U Ccnocobos 0O0pbObI ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCHEM.

4. CTPYKTYPA U COAEP KXAHHUE YUYEBHOU JUCHHUIIJIMHBI
4.1 O0bem yueOHOH JUCUUIIJIMHBI M BUIBI Y4eOHOH padoThI

Buja yyeOHoM padoThI Bcero
4acoB
O0beM yueOHOM TUCUUILINHBI (BCETro) 148
CcyMMapHash  y4yeOHash  Harpy3ka BO  B3aUMOJCHCTBMH € 136
npenoaaBaTejaeM
B TOM YUCIJIE:
- JISKIIUHU 42
- IPAKTUYECKUE 3aHATHS, B TOM YHUCIIE: 94
CamocrosiTesibHast padoTa o0y4aronierocst (Bcero) 6
KoncyabTanuu 2
IIpomescymounas ammecmayusi 8 6uoe IK3aMeHa 8 2cemecmpe 4
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4.2 TemaTn4yecKu IJIAH JUCHUILTHHBI € Y4eTOM padodel MporpaMMbl BOCIIUTAHUS

KoJj-Bo yacoB

HanmenoBanue pa3aesia / TEMBI

JIEKIHHA

NpaKT./
Jiabopat

cam.
pab

B T.U.
BOCII.
pao.

I CEMECTP

M [. Kpatkas uctopus pa3BUTHUs OuoJOTMH. buonormyeckue Hayku U
u3y4yaeMble MU MPoOIeMbl. 3HAaUeHHE OMOJOTUUB MPAKTUYECKOM JIeATEITbHOCTH
YeJIOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE, MPOMBIILICHHOCTHA, OXpPaHE
MPUPOIBI.

Jexkyusa Ne 1

buonoeus kax nayka. CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHas HaykKa.
@dyHaMEHTaJbHbIE, MPHUKJIAJHbBIE U TOUCKOBBIE HAy4YHBIE HUCCJIEIOBAHUS B
OHOJIOTHH.

Kuevie cucmemol u ux uzyuenue. JKUBble CUCTEMBI KaK MPEIAMET M3YyYEHHUS
ouonorun. CBONCTBA )KUBBIX CUCTEM. Y POBHU OPTraHU3AlIUN KUBBIX CUCTEM
buonocus xnemxu. Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHUIIA )KUBOTO.
Uctopust otkpeiTust kietku. Pabdorer P. I'yka, A. JleBenryka. Kierounas
teopusa (T. IIBann, M. Ilneiiaen, P. Bupxo). OcHOBHbIE TOJIOKEHUS
COBPEMEHHOU KJIIETOYHON TEOPHHU.

Ilpakmuueckoe 3anamue Ne 2.

AHaJIM3 pa3IMYHBIX METOJIOB MCCIICIOBaHUS B OMOJIOTHN

Meroapl HccleoBaHUS B OWOJOTMHU: HAOMIOJACHHE W OKCIICPUMEHT.
Hcnionp3oBanne pa3auvHBIX METOIOB IPH W3YUYEHUU YKUBBIX CUCTEM

Ilpakmuueckoe 3anamue Ne 3.
CylIHOCTb )KU3HU U CBOMCTBA )KMBOT0. Y POBHU OPTaHU3ALMH )KUBOW MATEPHUN.

Jlexkyusa Ne 2
Xumuueckas opeanuzayusa kiemxu. XUMAYECKUM COCTaB KJIETKU. Makpo-,
MUKpO- U YJIBTPAMHUKPOIJIEMEHThl. OpraHnYecKue BEIeCTBA KIETKH.
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Ilpakmuueckoe 3ansamue Ne 4.

4 Heopranuueckue BelecTBa KJIETKA: CTPOCHHUE CBOMCTBA (PYHKIIUU

5 Ilpaxkmuuecxoe 3ansamue Ne 5.
Opranudeckue BEIIeCTBa KIETKH: CTPOSHUE CBOMCTBA (DYyHKIIH
Jexkuyusa Ne 3
Cmpoenue u @yukyuu xnemxu. THUIBI KJIETOK: JdyKapuoTHYecKas U
npokapuotruyeckas. CTpyKTypHO- (YHKIIMOHATbHBIE 00pa30BaHUS KIECTKH.
Kiterounsle BkatoueHUs1. CpaBHUTENbHASI XapAKTEPUCTUKA KIETOK SYKapHOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).
Ilpaxmuuecxoe 3ansamue Ne 6.

6 [IpokapuoTrnueckasl KiieTKa: BUbl KJIETOK B Ouosoruu. OOiiee cTtpoeHue
OpoKapuoTHYecKor KieTKu. [Ipu3Haku U QyHKIIMHM IPOKAPUOTUYECKUX KIIETOK.
Illpaxmuuecxoe 3ansmue Ne 7.

7 OykapruoTHYecKasi KJETKa: BUJbl KJIETOK B Ouosormu. OOmiee crpoeHue
AyKapuoTuyecko KieTku. [lpu3Haku n GyHKIMH NPOKAPUOTHYECKHUX KIIETOK.
Jexkuus Ne 4
Obmen e6ewecmé u npespawjenue 3Hepauu 6 Kiemke. ACCUMWIALUA U
OUCCUMMJISIIMSL — JIBE€ CTOpPOHBI MeTabonu3ma. Tumsl oOMeHa BEIECTB:
aBTOTPO(DHBIN U reTepoTpoPHbIi. [lepBUYHBIN CUHTE3 OPraHMYECKUX BEIIECTB B
KJIeTKe. lIepBHYHBIN CHMHTE3 OpraHMYECKUX BEUIECTB B KieTKe.llepBuuHbIN
CUHTE3 OPraHUYECKUX BEIIECTB B KIIETKE.

2 IIpaxmuueckoe 3ausamue N 8.
®dotocunTe3. CpaBHEHUE MPOLIECCOB (DOTOCUHTE3a U XEMOCUHTE3A.

9 Ilpaxmuuecxoe 3ansamue Ne 9.

Hpixanue. CpaBHEHUE MPOLIECCOB OPOKEHUS U IbIXaHUS

Jekyusa Ne 5

Hacneocmeennas unghopmayus u peanusayus eé 6 kiemxe. Peakiiuy MaTpU4HOTO
cuHTe3a. Bupychl — HekyieTouHble (OpPMbI KM3HU U OOJMraTHbIE Mapa3HThI.

10 Ipaxmuueckoe 3anusmue Ne 10.
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buocuntes 6enka. Opranu3zaius reHoMay IpoKapuoT U 3yKapuoT. Perymsuus
aKTUBHOCTH I'€HOB Y IPOKAPHOT.

11

Ilpaxmuueckoe 3anusmue N 11.
Bupycel — Heknerounple (HOpMBI  KM3HM W OOJUTAaTHBIE Iapa3uThI.
CTtpoeHue IpOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(daros.

Jekuyusn Ne 6
Kusnennvii yuxn kiemku. KiIeTOUHBIA LUKJ, €70 MEPUOJBI U PETYISLIUS.
WuTepdaza u MutTo3.

12

Ilpaxmuuecxoe 3ansamue Ne [2.
Mwuto3. Perymsinus MHUTOTHYECKOrO LMKIA KIETKU. [Iporpammupyemas
KJIETOYHAs TH0eb — alonTo3.

13

Ilpaxmuuecxoe 3ansamue Ne 13.

Xpomocomsbl. CTpoeHne xpoMocoM. Ternomepsl U TeroMepasa. XpOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHUM. JUITONMAHBIA W TalIOUIHbII HaOOpbl XPOMOCOM.
I'omosornunsie XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jexkuyusa Ne 7

Cmpoenue u @ynkyuu opeanuzmos (I uacmo). buonorndeckoe pazHooOpaszue
opranu3MoB. OJIHOKJIETOYHBIE, KOJIOHHAIbHbIE, MHOTOKJIETOYHbBIE OPraHU3MBI.
Tkanu pactenuit. TUNbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAILASL, OCHOBHAs, MeXaHnyeckas. OCOOEHHOCTH CTPOEHUS, PYHKUUN U
PacCIOOKEHUS TKAHEW B OpraHax pacTeHuil. TkaHu pacTeHuil. TKaHu )KUBOTHBIX
M 4elioBeKa. Tumbl KMBOTHBIX TkaHeW. Opranbel. Omopa Tena OpraHuW3MOB.
JIBvxenue oprann3MoB. CKeJIeTHBIE MBIIIIIHI U UX paboTa.

14

Ilpaxmuuecxoe 3ansamue Ne 14.
WN3yyenne  crpoeHus  OakTepuid,  apXxeu, OJHOKJIETOYHbIX  T'pHOOB,
OJHOKJIETOYHBIX BOAOPOCIEH, NPYyrue NpoTUCThl 3yuyeHne TkaHeW pacTeHU

15

Ilpakmuuecxoe 3ansamue Ne 15.
N3yuenne TkaHe )KUBOTHBIX. MI3ydeHne opranoB IETKOBOTO pacteHus. Omnopa
T€J1a OPraHU3MOB. [[BH>KEHHE OpraHU3MOB.
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Jexkuyua Ne 8

Cmpoenue u ¢pynxyuu opeanuzmos (2 uacmy). Iluranue opranu3mMoB. Jlpixanue
OpraHu3MoB. TpaHCIIOPT BEIIECTB y OPraHU3MOB. BhIfeieHHE Y OpraHUu3MOB.
3amuTa y OpraHu3MoB. Pa3apakuMoOCThb W peryjsiivusi y OpPraHU3MOB.
I'ymopanbHast perynsius U SHIOKpUHHAsI CUCTEMa )KUBOTHBIX M YEJIOBEKA.

16 IIpaxmuueckoe 3anusmue Ne 16.
N3ydenue nutanne oprannu3MoB. M3yueHure nbIxaHusi OpraHu3MOB.

17 IIpakmuueckoe sanamue Ne 17.
TpaHCOPT BEIIECTB Y OPraHU3MOB.

HUTOI'O 3A 1 CEMECTP

16

34

IT CEMECTP

1 lpaxmuueckoe 3ansamue Ne 18.
Brinenenue y opranu3MoB. 3almra y OpraHu3mMoB.

IIpaxmuuyeckoe 3ansamue Ne 19.

2 PazgpaxxumMocCTh ¥ perynsuus y Opranu3MoB. ['yMopanbHas peryisinus u
DHIAOKPUHHASI CUCTEMA KUBOTHBIX U YEJIOBEKA.

CamocmosamenvHnas paboma

Iloocomosums pegpepam u npezenmayuio na memy. Cmpoernue u QyHKYuuU
JHCUBBIX OP2AHUIMOB

Jexkuyua Ne 9

Pasmnooicenue u passumue opeanuzmos. PopMsl pa3MHOKEHUS OPTaHU3MOB.
IIpen3zapoapiesoe pa3BUTHE. IIpen3apoapiiesoe pa3BUTHE.
NuauBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3).

Ilpaxmuueckoe 3anamue Ne 20.
3 Pa3sMHoxeHne u pasButue pacreHuil. ['amerodur u cropodur. Meiio3 B

KU3HEHHOM IUKJe pacTeHuil. CTpoeHue OpraHoB Pa3MHOMXEHUS BBICIIHX
pacTeHui

4 llpaxmuueckoe 3anamue Ne 2 1.

33




Poct u pa3Butue xuBoTHbIX. [locTamMOproHanbHbIil nepuoa. BeisiBienue
IIPU3HAKOB CXOJACTBA 3apOJBbIIIEH T03BOHOYHBIX )KUBOTHBIX

Jexkuyusa Ne 10

l'enemuxa — Hayka o HACIEOCMBEHHOCU U USMEHUUBOCU OP2AHUZMOS.
3axonomeprnocmu HacireocmeeHnocmu. VICTopus CTaHOBJICHHUSI U Pa3BUTHS
F€HETUKM KakK Hayku. 3akoHbl Mengens. CUEIUIEHHOE HacIed0BaHUE
npu3HakoB. Pabotel T. Moprana. ['enetuka nona. ['eHOTHIT Kak LENOCTHAs
cucreMa. [IneloTponus — MHOXKECTBEHHOE JIEUCTBUE Te€HA. MHOXKECTBEHHBIN
ajutenn3M. B3anMonelnicTBiue HealIeJIbLHBIX TEHOB.

llpaxmuueckoe 3ansamue Ne 22.

OCHOBHBIEC T€HETUYECKUE TTOHATUS U CUMBOJIBI. [ OMOJIOTUUHBIE XPOMOCOMBI,
aJIeJIbHbIC T€HbI, AIbTEPHATUBHBIC IPU3HAKYU, IOMUHAHTHBIN U pELIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, T€TEPO3Ur0oTa, YUCTasl JUHUSA, TUOPHUIbI, T€HOTHII,
denotun.  OCHOBHbIE  METOJbl  TEHETHKU:  THOPUAOJOTUYECKUA,
LHUATOJOTUYECKUI, MOJIEKYJISIPHO-T€HETUUECKUM

Ilpaxmuueckoe 3anamue Ne 23.
3akoHbl MeHiens, clenaJeHHOe ¢ MOJIOM HaclieJoBaHUE, HACJIEI0BAHHE
TPYII KpOBU (pellIeHre 3a/1a4)

Jexkuyusa Ne 11

3akonomepnocmu usmenuusocmu. I enemuka uenoseka. Bzaumonaencraue
TEHOTHUIA U cpelbl npu GopMupoBanuu (eHotuna. Buibl "3BMEHYMBOCTH.
Kapuotun yenoBeka. MeTo/ bl U3yueHUs] TCHETUKH Y€JI0BEKa

llpaxmuueckoe 3ansamue Ne 24.
Buasl uamenunBocTu. MccnenoBanne3akoHOMEPHOCTEN MOIU(PUKAIIMOHHOM
M3MEHUYMBOCTH. [ locTpoeHre BapralilnOHHOI0 PsA/ia ¥ BApUAaMOHHON KPUBOU

Ilpaxmuueckoe 3ansamue Ne 235.
['enerrueckue 3a0oneBanus yeaopeka. COCTaBICHHE U aHATTU3 POJIOCIIOBHOM

Jekuyusa Ne 12
Cenexyusi opeanuzmos. buomexuonocus u cunmemuyeckas OUONO2UA.
Metosl ceneKIMoHHON paboThl. VICKYCCTBEHHBIM MyTareHe3 Kak METOJ]
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ceNieKIMoHHOM paboTel. [lomydenne momumionaoB. JlocTmkeHus celeKInuu
pacTeHuil U KUBOTHBIX. COXpaHEHHE M M3YYEHUE I€HETUUYECKUX PECYpCOB
KYJbTYPHBIX PACTCHUN W HX AUKUX POAWYEH JJI CO3IaHUs HOBBIX COPTOB U
THOPUIOB CENbCKOXO3IUCTBEHHBIX KYNIbTYp. OOBEKTHI, UCIOIb3yEMBIE B
OMOTEXHOJIOTUH, — KJIETOUHBIE M TKAHEBbIE KYJIbTYPhl, MUKPOOPTAHU3MBI, UX
xapakrepucTuka. KilerouHasi v reHHast HHXKCHEPHUSI.

IIpaxmuuyeckoe 3ansimue Ne 26.

Cenekuusi opranu3mMoB. LIeHTpbl MPOUCXOXKIAEHUS U MHOT00Opa3us
KYJIbTYPHBIXPACTEHUN. 3aKOH TOMOJIOTUYECKUX PSAA0B HACIEACTBEHHON
n3MeHunBocTH. Coxpanenue kosuiekiiu H.M. BaBunosa B rossl BOB

10

lpaxmuueckoe 3ansmue Ne 27.
buorexnonorus T CUHTETHUYECKAS ounoJiorus. Hcnons3oBanue
MUKPOOPIaHU3MOB B IIPOMBIIIICHHOM MPOU3BOJICTBE.

Jlexkyusa Ne 13

3apooicoenue u  pazeumue 80JIOYUOHHBIX NPeOCMAsleHUll 8 OUOT02UMU.
[TpeAnochUIKM BO3HMKHOBEHHUS JapBHHHU3Ma. DBOJIONHMOHHAs Teopus Y.
Hapsuna. OdopmieHue cuaTeTnaeckoit Teopun 3osroruu (CTI).

11

llpaxmuueckoe 3ansamue Ne 28.

Bo3HUKHOBEHNE U pa3BUTUE SBOTIOLMOHHON OMOIOTHH

buonoruueckas 3BOJIOLMSA; H3MEHSIEMOCTb BUJOB  (TpaHChOpPMU3M);
sBoJItoIIMOHHbBIE B3TIIsiABI K. JIunnes, K.-b. Jlamapka, 9.0K. Cent-nep, XK.
KroBbe. [[BrKyiue cuiibl 3Bosronny BUA0B 1o Y. Jlapeuny.

12

Ilpaxmuueckoe 3anamue Ne 29.

CoBpemenHas »Bomoronnas ouosorusi. Bkinag 8 COT Y. JlapBuna, C.C.
Uersepukona, I.1. lImanbraysena, J[xx. Xonneina, [[.K. benseBa. 3nHauenue
ABOJIIOIIMOHHOW TEOPUUB (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa.

Jexuyua Ne 14
Muxkposeonioyus u e€ pezyromamui. [lonynanus Kak 3JieMEHTapHas €IUHULA
ABOJIIOIMH. eMeHTapHble (akTophl (ABIKYIIME CHIIBI) SBOJIOIHH.
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EcrectBennbiii  oTOOp —  HampaBisiomuid  (akTop  DBOJIIOIUM.
[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPO3BOJOLMH. By, ero
KpUTEPUU M CTpyKTypa. MexaHu3mbl (HOPMHUPOBAHUS OHOJOTMYECKOTO
pa3HooOpaswsl.

lIpaxmuuyeckoe 3ansmue Ne 30.

13 [lonymauust Kak dSJE€MEHTapHas €OWHULA DSBOJIOLMH. JIEMEHTapHbIE
(dhaxkTopbl (ABUIKYIIHE CUIIbI) SBOJIIOINH.
IIpaxmuuyeckoe 3ansimue Ne 3 1.

14 [Ipucnoco6iieHusi OpraHu3MOB U MX OTHOCUTEJIbHAsS 11€J1IeCO00pPa3HOCTh
Apomopdho3bl U uauoaaanTanuu. Bus, ero kpurepun v CTpyKTypa.
Jlexkyusa Ne 15
Maxpossonoyus u eé pezyromamul. MeToIbl W3yYEHUS MAKPOIBOJIIOLIHH.
XpOMOCOMHBIE MYTAIlMU W 3BOJIONMS TeHOMOB. OOIMe 3aKOHOMEPHOCTH
(mpaBuIIa) HBOJIIOIUH.
lpaxmuueckoe 3ansamue Ne 32.

15 ['OMONOrMYHBIE W  AHANOTHYHBIE OpraHbl. PynuMeHTsl.  ATaBU3MBI.
XpoMOCOMHBIE HA0OPHI YEJIOBEKA U IIUMIIaH3€e

16 IIpaxmuuyeckoe 3ansimue Ne 33.
['1aBHBIC HanpaBieHHs SBOJIOIUHU. OO0IIKE 3aKOHOMEPHOCTH YBOJTIOIUN
Jexkuyusa Ne 16
llpoucxosxcoenue u pazeumue ocusHu Ha 3emne. HaydHble THNOTE3BI
MPOUCXOXKIACHHUS >KU3HM Ha 3emie. OCHOBHBIE 3Tanbl HEOPraHWUYECKOU
sommonuu. Mcropust 3emiin u MeToAbl €€ u3ydeHus. HawanbHble 3Tarbl
opraHuuecko sposoruu. lIpoucxoxaeHue »3ykapuoT (cUMOHOTEHE3).
DBOJIIOLIMOHHOE MIPOUCXOXKJICHHE BHUPYCOB. [Tpoucxoxnenue
MHOTOKJIETOYHBIX OpraHu3MoB. (OCHOBHBIC JTalbl JBOJIOLUUM BBICIIHUX
pactennii. OCHOBHBIE ATallbl IBOJIIOLUH KUBOTHOTO MUpa. Pa3BuTHe XU3HU
Ha 3eMJie o 3paM U mepuogaM MaccoBbl€ BBIMUPAHUSA — KOJIOTMYECKUE
KPU3HUCHI TPOILIOTO.

17 IIpaxmuueckoe 3ansimue Ne 34.
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Pa3BuTue xu3HM Ha 3emile MO 3paM M I[EpUOAAM: apxel, NpOTEpO30H,
najeo30i, Me3030M, KailHo30il. OOmas XapakTepuUCTHKa KiIUMaTa M
re0JI0rMYECKHUX MPOIECCOB.

IIpaxmuueckoe 3ansmue Ne 35.

18 N3ydenne ocoOeHHOCTEN CTPOSHHS paCTeHUN pa3HbIX OTAeN0B. M3yueHue

O0COOEHHOCTEH CTPOCHMS MTO3BOHOYHBIX KUBOTHBIX.

Jekuyusa Ne 17

Ilpoucxoocoenue uenogexa — aumponozene3. Paznensl W 3agaum
9 anTponoyiorud. Metonbl anTpomnojoruv. CTaHOBJIEHUE MPEACTABICHUN O

MIPOUCXOXKICHUM YesoBeKa. CXOACTBO YEJIOBEKA C JKMBOTHBIMHU. [[BHKyIlne

cwibl  ((axToper) anTpororeHe3a OCHOBHBIE CTaJUU aHTPOIOTEHE3a.

DBOIONMS COBPEMEHHOTO YeJIOBEKA. HUenoBeueckue pachl.

IIpaxmuueckoe 3ansimue Ne 36.

19 OcHOBHBIE CTaAUU AHTPOIOrEHe3a: ABCTPATONUTEK, UENOBEK YMEJbIH,
YEJIOBEK  NPSIMOXOMSIIMM,  JIEHHUCOBCKMM  YEJIOBEK, HEAHJECPTalbIIbl,
KPOMaHBOHIIBI.

Ilpakmuueckoe 3ansamue Ne 37.

20 OBOJIOLMST COBPEMEHHOr0 uejoBeka. YemoBeueckue pacbl. HM3yuyeHue
HKOJIOTUUECKHUX aJanTalluii yeJIoBeKa
Jekuyusa Ne 18
IKon02us — HAYKa 0 83AUMOOMHOUEHUSAX OPSAHUBMOBU HAOOP2AHUSMEHHBIX
cucmem ¢ oxpyaxcaowel cpeoou. Opeanusmvl u cpeda O0OUMAHUSL.
3apoKJ€HUE W Pa3BUTHE AKOJOTHM B TpyJax ydeHbIX. CBsI3b 3KOJIOTHH C
IpyruMu  Haykamu. Mertonbl  okonoruu. [lonmeBbie  HaOmIOACHUS.

10 DKCIEpUMEHTHI B DKOJIOTHH: TIPUPOJIHBIC U TabopaTopHbie. MoaenupoBaHue B

JKOJIOTMHA. MOHUTOPUHI OKPY’KAIOLIEN CPEIbl: JIOKAIbHBIA, PETHOHAIBHBINA U
ri100aJIbHBIN. 3HAUYEHNE DKOJIOTMYECKNX 3HAHUH IS YEI0OBEKA.
Dxonornyeckue GpakTopsl U 3aKOHOMEPHOCTU MX ACHCTBHS. AOHOTHYECKHUE
dakTopel. Cpenpl o0uUTaHHUS OpPraHU3MOB. bHOJOTMYECKHE PUTMBI.
Kusznenusie opmbl Oprauu3MoB. buotuueckue GpaxTopsl.
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21

IIpaxmuueckoe 3ansimue Ne 38.
W3ydeHne METO10B IKOJIOTHYECKUX UCCIIEIOBAHN. DKOJOTHIEeCKe (DaKTOPhI
U 3aKOHOMEPHOCTH WX  JICHCTBHSL.

22

llpaxmuueckoe 3ansamue Ne 39.

BrlsiBIeHHE TPHCIIOCOOJIEHUI OpraHU3MOB K BIMSHUIOCBETA. BbIsABIICHHE
IPUCHOCOOJICHHI OPraHU3MOB K BIMSHHUIOTEMIEPATYPbl. AHATOMUYECKUE
O0COOCHHOCTH PAaCTEHHI U3 Pa3HbIX MECTOOUTAHMUS.

11

Jekuusa Ne 19

IKon02usn 61008 U NOnYIAYUL. IKOJOTUIECKUE XapaKTEPUCTUKU TTOIYIISIINH.
DKoJIorhuYecKasi CTpyKTypa MOMyJISIUUA. DKOJIOTHUECKHE CTPATEruu BUIOB (1-
u K-ctparerun). [louarue 06 sxoornueckoil Huie Bujaa. MectooOuTaHue.
Bua xak cucrema nomyisuuii. Apeansl BUIOB. Buabl M HX JKU3HECHHBIC
CTpaTEeruu. JKOJIOTUYECKUE SKBUBAJICHTHI. 3aKOHOMEPHOCTH IOBEACHUS M
MUTpaIUi )KUBOTHBIX. BUOTOTHYECKNE NHBA3UUYYKEPOTHBIX BUIOB.

23

lIpaxmuueckoe 3ansimue Ne 40
Okonoruueckue ctpareruu BunoB (r- u K-crparerun). [Ipucnoco6nenus
CEMSIH PACTEHUH K PACCETICHUIO

24

Ilpaxmuueckoe 3anamue No 41
DKOJIOTHYECKHE  XapaKTePUCTUKH  TTOMYJISAIIHH. [Tonymsammst ~ Kak
ouostorudeckas cucteMa. Pemenue 3amau

12

Jexuyua Ne 20

Ikonoeus cooouecms. Ixonocuveckue cucmemul. CooOIIECTBA OPTaHU3MOB.
buonieno3 u ero crpykrypa. CBsi3M MeXIy OpraHM3MaMu B OHOLIEHO3E.
DxocucreMa Kak oTkpbiTas cuctema (A.Jlx. Tencnn). OCHOBHBIE MTOKAa3aTeNn
KocucTeMbl. broMacca M mpoAyKIus. DKOJIOTMYECKHUE MUPAMMIBI YUCET,
ouomaccel W dHepruu. [lpupogHbie SKOCHCTEMBL. AHTPONOTEHHBIE
DKOCHCTEMBI. Arposkocucrema. ATrpo1eHO03. YpboskocucTeMsl.
3aKoHOMepHOCTH (OPMHUPOBAHKS OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOBB
HKOCUCTEMAX.
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25

lIpaxmuueckoe 3anusmue No 42

CoobmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu MeExXIy
opranu3mamu B OuorieHoze. KpyroBopoT BemiecTB M MOTOK JHEPTUU B
skocucteMe. OCHOBHBIE ITOKA3aTENH SKOCUCTEMBI. Penienue 3anau

26

llpaxmuueckoe 3ansamue Ne 43

HamnpaBneHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIIECTB — CYKIIECCHUMU.
AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ArposKkocucTema. ArporeHo3. Pazmmuus
ME3K]Ty aHTPOTIOT€HHBIMU U PUPOJHBIMU SKOCUCTEMAMU. Y POOIKOCUCTEMBL.

13

Jlexkuyusa Ne 21
buocgepa — enobanvnas skocucmema. Yenosex u okpysrcarowas cpeoa.
buocdepa — obmennanerapHas o0oyiouka 3eMiH, I/I€ CYLIECTBYET WM
CYLIECTBOBaJIa KH3Hb. 3aKOHOMEPHOCTH CYIIECTBOBAaHUSA OHOCHEpHI.
KpyroBopotbl BewecTB U OMOreOXMMHUYECKHE LMKIbBI (yriepona, a3oTa).
PutmuunocTh sBieHuit B Ouocdepe. 3oHanbHOCTh Ouocdepsl. [lonstue o
ouome.
OKOJOTUYECKUE KPU3UChI W UX TPHUYMHBL. Bo3IelcTBHE 4YEnoBEKa Ha
ouocdepy. 3arps3HeHue BO3IyIIHOM cpeibl. AHTPOIIOI€HHOE BO3/ICHCTBUE Ha
PacTUTENbHBIA U KUBOTHBIN MHp. OCHOBHBIE MPUHIUIBI OXPaHbl IPUPOJIBI.
OCHOBHBIE PUHITUTIBI YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA U TPUPO/IBI.

27

lIpaxmuueckoe 3anamue No 44
buocdepa — obmennanerapHas 000J09Ka 3eMIIH, TI€ CYIIECTBYET HIIH
CyliecTBOBaja xu3Hb. YueHue B. . Bepnaackoro

28

llpaxmuueckoe 3anamue Ne 45

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepsl. OcobeHHocTn Ouochepsl Kak
ro0anpHOM  dKOCHUCTeMBI. J[MHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoThl BeliecTB U OHOTCOXMMHYECKHE IUKIBI (yriepojaa, a3ora).
PurmMudHOCTS siBIICHMIA B Onocdepe.

29

Ilpaxmuueckoe 3anamue Ne 46.
3arps3HEHUE OKPYKAIOIIEH CPEIbI.

30

llpaxmuueckoe 3ansamue Ne 47.
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CriocoObl OXpaHbl OKPY>KaIOIIEH CPEIbI.

CamocmosmenvHas paboma

Iloozomosumsb 0oxnao u npezenmayuro Ha memy. « IKo102u1eckue Kpusucol
u sKono2uieckue kamacmpogwi. [lpedomepawyenue ux 603HUKHOBEHUA .

NTOI'O 3A 2 CEMECTP

26

60

HUTOI'O 3A KYPC

42

94
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5 YCJIOBUS PEAJIN3AIIMU YYEFHOMW JUCLIUITIJINHBI

5.1 TpeGoBanusi K MHHHUMAJIBLHOMY MAaTepHAJIbLHO-TEXHUYECKOMY
o0ecre4yeHn 10

Peanmzanust yueOHOM IUCHMIUIMHBI TpeOyeT Haluuus ydeOHOro KaOuHeTa
ouonornu. KoMIUIEKTHOCTh: TIOCAIOYHBIC MECTa 10 KOJHMYECTBY OOYYaIOIIUXCS;
mkad/cTemnax

1; aBTOMaTH3UPOBAHHOE paboyee MECTO: MEePCOHANIbHBINA KoMITbIoTEp B 161 B
cocraBe ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER V226HQL
nuar.21.51.+MbIIIb+KJIAB - 1 mrT.; mocka-skpaH | IIT.; HMHTEPaKTUBHBIN
npoekrop NEC U321Hi MT - 1 wt.; ucrounuk 6ecniepedoiinoro nutanusi Nippon —
lurT.; cereBoit punbTp Buro 1.8 metpa — 1 mir.

[Iporpammuoe obecrieuenue: 1. JInleH3MOHHOE MPOrpaMMHOE O0OECIIeUCHUE
«Antummaruar. BY3» 2. JluneH3snonHoe nporpammHoe obOecreuenue «Cucrema
Koncynerantllntoc» 3. JlumeHsnoHHoe mnporpamMmHoe obOecrieueHne 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 Uudopmaunonnoe odecreyeHre 00ydeHust
Ilepeyens pexkomMeHaAyeMbIX Y4yeOHbIX u3aaHuil, HHTepHeT-pecypcos,
JAOTNOJIHMTEJIbHOM JIMTePaTyphbl

JlonoTHUTe/ILHASL JINTEpaTypa:

1. KoncrantunoB, B. M. buonorus mus mnpodeccuii M cCHenuaabHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOIo mpoduiieit : ydeOHUK aJis Cpen.
npo@d. odpazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®aneeBa
; moxa pea. B. M. KoncrantusHoBa. - 3-¢ u3g., nepepad. u jom. - Mocksa :
Axanemusi, 2016. - 332 c. : un. - (IlpodeccuonanbHoe oOpazoBaHUE.
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O06meo6pazoBaTebHBIC AUCITUIUIHHBI). - brubmuorp.: ¢. 329. - ISBN 978-
5-4468-2946-0 : 702-08.

HNuTepHeT-pecypcebl

1.

Bces 6uonorusa. CoBpeMeHHast OWMOJIOTHA, CTaThH, HOBOCTH, OMOIMOTEKaA -
www.sbio.info

Enunoe okHO noctyna k 00pa3oBaresibHbIM pecypcam MHTepHeTa o Ouoaoruu
- www.window.edu.ru

Tect nmmsa aOUTypHEeHTOB 10 BCEMY INKOJBHOMY Kypcy OHOJIOTHH -
www.5ballov.ru/test

TenexkoMMyHHUKAITMOHHBIE BUKTOPUHBI TT0 OMOJIOTHH — DKOJIOTHH Ha CEpBEpe
Boponexckoro yausepcurera - www.vspu.ac.ru/deold/bio/bio.htm

buonorust B OTkpbeiTom Kosuteke. CalT COAEPKUT ANEKTPOHHBIN YUEOHUK MO
ouosioruu, On-line TecTsl - www.biology.ru

ONEeKTpOHHBIM  y4eOHHUK, OOJIBIION  CIHCOK  HMHTEPHET-PECYPCOB  —
www.informika.ru

buonornyeckas kaptuHa Mupa. Pazgen KOMIOBIOTEpHOTro y4eOHHKA,
pa3paboTaHHOTO0 B MOCKOBCKOM TOCYIapCTBEHHOM OTKPHITOM YHUBEPCUTETE -
www.nrc.edu.ru

Penkne wm wucyesaromme KUBOTHbIE Poccnm — MPOEKT DKOJIOTHYECKOTO
uentpa MI'Y um. M.B.JIoMmoHocoBa - www.nature.ok.ru

JIJIst TeX, KTO YYUTCS caM U yYUT APYTHUX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH,
XUMUH, TPYTUM MPEIMETaM -

10. buonorus B Borpocax u oTBeTax - www.schoolcity.by
11. buonorus s IMIKOJbHUKOB. KpaTkas, KOMIIAKTHas, HO JOCTAaTOYHO

noapoOHast nHdopmanua no pazaenam: «O6mas ouonorus», «boranukay,
«3oo0iorusy, «HYemoek» - www.bril2002.narod.ru

®roC COO — (enepanbHblil TOCYNAPCTBEHHBI 00Pa30BaTENbHBI CTAHAAPT CPEIHETO OOIIETO

obOpazoBaHus

i ®roC  CIO ~— (QenepadbHbIi  TOCYJAapCTBEHHBIH  0Opa3OBaTeNbHBIA  CTAHAAPT  CPEIHETO

podeCcCHOHANBLHOT0 00pa30BaHusl 10 CIEHAIbHOCTH (TIpodeccun)

it HOIT COO — denepanpHas 00pa3oBaTeNbHas IPOrpaMMa CpeIHEro 00IIero 0opa3oBaHus
P P porp: P P
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