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(2 yaca B HemeJs110, 68 4)
HNOACHUTEJIbHAS 3AIIMCKA

Kypc Ouonorum 9 xmacca 3HAKOMUT OOydalOIIUXCS C OCHOBaMHU 0OIIeH
OMOJIOTUH, OCHOBHBIMU OMOJIOTMYECKUMH 3aKOHOMEPHOCTSMU U OIUpaeTCcs Ha
3HAHMS OOYyYarOUIMXCs, MOJYUYEHHbIE HAa YpOKax OMOJIOTUU B MPEIbIAYLIUE TOJbI,
yIIIyOJisis, paclIupssi U CUCTEMaTU3HUPYS UX.

Ilesu u 3a1a4u Kypcea:

-II03HAaKOMUTb C OCHOBaMU 00111ei O1oI0TnHy;

-CUCTEMaTU3UPOBATh 3HAHUS O MUPE >KUBOU MPUPOJIBI;

-chopMupOBaTh Mpe/CTaBICHUE 00 o01mux OMOJIOTMYECKUX
3aKOHOMEPHOCTSIX;

-IIPOOIKUTH (POPMHUPOBAHUE MIPECTABICHUN O METOAAX HAYYHOTO ITO3HAHUS
MPUPOMBI, DIIEMEHTAPHBIX YMEHUW, CBS3aHHBIX C BBIMOJHECHUEM YYeOHOTO
UCCIICZIOBAHNUS;

-pa3BUBaTh YCTOWYMBBIN HHTEPEC K €CTECTBECHHO-HAYYHBIM 3HAHUSM;

-IPOJIOIKUTH (POPMHUPOBAHNE OCHOB IKOJIIOTUYECKUX 3HAHUHU, IIEHHOCTHOTO
OTHOILIEHUS K IPUPOJIE U YECIIOBEKY.

Cornacuno ®deznepanbHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY,
Ha u3ydyeHue ouosoruu B 9 kinacce orsoautcs 70 yacoB. Marepuan Kypca paszeneH
Ha JIECSTh TIaB.

[lepBasg miaBa dopmupyer y oOydyaromuxcsl MPEeACTaBIeHHE 00 YPOBHSIX
OpraHu3alluy KUBOM MaTepuH, PacHIMpsSeT U YIIyOIsieT UX 3HAHUS O CBOMCTBAx
YKUBBIX OPTaHU3MOB.

Bo BTOpoi#i m1aBe gaercs XxapakTepUCTUKAa XUMUYECKOW OPTaHU3aINH KIETKH,
paccMaTpUBAIOTCS XUMHUECKHE DIIEMEHTBI, BXOSIINE B COCTAB KJIETOK U BEIIECTBA,
KOTOPBIE U3 HUX 00pa3yrOTCA.

TpeThs maBa MOCBAIICHA U3YUEHUIO CTPOCHUS U (PYHKIIMOHUPOBAHUS KIETOK
KaK CaMOCTOATEIbHBIX OWOIIOTUYECKUX CcHCTeM. [IpuBOmATCS MONOXKEHUs
KJIETOYHOU TEOPHUH.

UerBepras 1iaBa 3HAKOMHT oOyJaromuxcsi C ITUTACTHYECKUM U
HPHEPreTUYECKUM OOMEHOM, TMpoTeKalmuM B kieTtkax. Ocoboe BHUMaHHE
yAeNseTcs B3aMMOCBSI3aHHOCTH U B3aMMO3aBUCUMOCTH 3TUX TpolieccoB. OTIenbHO
paccmatpuBaeTcsi (POTOCHHTE3 KaK OCOOBIM MIaCTUYECKUl OOMEH pacTUTEIbHOU
KJICTKH.

B nsaToil rmaBe naHa moapoOHAs XapaKTepUCTHUKA TPOIECCOB MOJIOBOTO H
0ecroioro pa3MHOKEHUS, a TAK)KE ATAIOB Pa3BUTHUSI OPTaHU3MOB.

B miectoii 1maBe oOydaroniyecss 3HAKOMATCS C OCHOBHBIMHU TOHSATHUSIMU
TeHETHKU U TeHETUYECKUMU 3aKOHAMU.

CenpMas riiaBa MOCBSIIIEHA M3YYEHHIO METOJOB U PE3YJbTaTOB CEJEKIIMHU.
Oco0oe BHUMaHHE YIEISIETCS 3HAYSHUIO CEJIEKIIMOHHOM paboThI.

Bocbmasi  m1aBa 3HAaKOMUT  OOyYarOUIMXCSd C  HUCTOPUEH  Pa3BUTHS




HBOJIIOLIMOHHBIX MPEACTaBIeHUH, 3BoMOMOHHbIMU Teopusimu JKb Jlamapka u U
JapBuna. @opmupyeTcs MPEACTABICHHE O JBIDKYIIMX CHJIAX W HapaBIICHUSX
sBomtonuu. [IpuBonaTcs qoKa3areabCTBa SBOMIOIMH OPTaHUIECKOTO MHPA.

B neBsaTOil TaBe paccMaTpHWBAIOTCS COBPEMEHHBIC TMPEACTABICHHUS O
BO3HMKHOBEHUH XU3HH Ha Hamiel mianete. OOydJarommecs: 3HAaKOMATCS C dTaraMu
HBOJIIOIIMOHHBIX TIPEOOpa30BaHUl B PACTUTEIHLHOM M JKUBOTHOM MHpE, H3ydas
KPYTHBIC TEOJIOTUIECKHE TIEPHUOIBI.

Jecaras miaBa 3HAKOMHUT OOydYalolUXCs C OCHOBAMH  SKOJIOTHH.
CucteMaTu3upyroTCs 3HAHUS yYalIuXcst 00 SKOJIOrH4YecKux (pakTopax, 3IKocucTeMax
U UX CTPYKTYpE, IPUUUHAX YCTOMYMBOCTH MPUPOIHBIX COOOIIECTB. YIITyOIst0TCS U
pacumMpsitoTcsl 3HaHUs 0 Ouocdepe, ee rpaHuiax U GYHKIUAX KUBOTO BEIIECTBA B
ouocdepe. Ocoboe BHHUMAHHUE YIEISETCS OTIMYMUSIM €CTECTBEHHBIX MPUPOIHBIX
HKOCHUCTEM OT arpolleHO30B ¥ B3aUMOOTHOIIIEHUSIM YE€JIOBEKa C MPUPOJIOM.

ConeprkaHre TaHHOTO Kypca CTPOUTCS Ha OCHOBE ACSITEIbHOCTHOTO MOIXO0/A.
Pe3epB yueOHOro BpeMeHM I11e1eco00pa3HO HCIOJIb30BaTh Ha YBEIUYCHHE B
MpernofaBaHuy  JIONIM  Pa3BHBAIONINX,  HCCIICMOBATCIIbCKUX,  JIMYHOCTHO
OPHUEHTHUPOBAHHBIX, TMPOEKTHBIX W TPYIIIOBBIX MEJAarOTHYCCKUX TEXHOJIOTHH,
MIPOBEJICHUE IKCKYPCHUU.

COAEPXAHUE ITPOI'PAMMBI
I'maBa 1. MHoroo06pa3me Mupa KuBOil pupoasI (2 4)

Kakue ypoBHM OpraHnu3anuu >kMBOil MaTEPUU U3BECTHBI; YTO MOXKHO
CUUTATh OMOJIOTUYECKOM CHCTEMOI; KaKe CBOMCTBA MIPUCYIIH KUBBIM
(OMOIOTUYECKUM) CHCTEMaM.

OCHOBHBIC __ NOHATHSA: YPOBHM  OpraHu3allid  JKUBOM  MaTepUH:
MOJIEKYJISIPHBIN, KJI€TOUYHBIH, TKaHEBBIH, OpTaHHbIMH, OpTraHU3MEHHBIN,
NOMYJISIIITUOHHO-BUIOBOM, OHMOreOLIEHOTHYECKUW, OuocdepHsblil; Ouonornyeckas
CHUCTE€Ma; CBOMCTBAa >KUBBIX CHCTEM: OOMEH BEIIECTB, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, ~W3MEHUYMBOCTb, POCT W  Pa3BUTHE, Pa3IPAKUMOCTb,
JTUCKPETHOCTh, pPUTMUYHOCTD, SHEPTO3aBUCUMOCTD.

I'maBa 2. Xumnueckasi opranu3anusi KjieTku (4 4)

Kakue xumuueckne »>JI€MEHTBI BXOIAT B COCTaB KIETOK, Kak HX
KJIaCCU(DHUIMPYIOT; KaKUe BEIIECTBA BXOMAT B COCTAB KIJIETOK, KAKOBO UX CTPOCHUE
Y 3HAYCHHE.

OcHOBHbIE NOHATHSI: HEOPraHWYECKHE BEILECTBA; BOJa, MHUHEpAJbHbIC
COJIU, OpraHWUYECKHE BEIIESCTBA: YIIEBOJbI, JIUMHUABL, OCJIKH, HYKJIECHHOBbBIC
KHUCIIOTBI; Oy(QepHOCTh, MOJMMEpP, MOHOMEpP; aMUHOKUCIOTA; JeHaTypalus,
peHaTypauus; CTPYKTypbl Oelika: MepBUYHAs, BTOPUYHAs, TpeTuyHas (miooyna),
yeTBepTUYHas; (QYHKIUU OeKa: CTPOUTENbHAs, KaTaJuTUYeCKas, JBUTaTeiIbHas,
TPAHCIOpPTHAs,  3alllUTHAs, JHEPreTUYecKas;  YIIEBOAbI:  MOHOCAXapHUJbl,
OJIUTOCaxapu/ibl, MOJNKMCAaXapuabl; TUNuabl, HykiaenHoBble kuciotsl (JJHK, PHK);




KOMIUIEMEHTAPHOCTb.
I'maBa 3. CrpoeHue u GpyHKUMHU KJIeTOK (7 1)

KakoBo cTpoeHre mpoOKapuOTHYECKOM M DYKAPUOTHYECKOW KIIETKU; B YEM
OCHOBHBIC OTJIMYHS PACTUTEIHLHOM W IKUBOTHOM KIIETKH; Kakue (QyHKIHH
BBITIOJIHSIOT OPTraHOWJbl KIETOK, YE€M OHHU OTJIMYAIOTCS OT BEIIOYCHUH; Kak
MIPOTEKAET MPOLIECC JACIICHUSI COMATUYECKUX KIIETOK; KAKOBBI OCHOBHBIE TTOJIOKEHUS
KJIETOYHOM TeopuH; Kakasi popMa >KM3HU HA3bIBAETCS HEKICTOYHOM.

OcHOBHBbIE OHATHS: TTPOKAPUOTHI; IYKAPUOTHI; GOPMbI OAKTEpUI: KOKKH,
OamIbl, BUOPUOHBI, CIHUPWIUIBI;  CKOIUIEHUS ~ OaKkTepui:  JTUIIOKOKKH,
CTPENTOKOKKH,  CTa(QWIOKOKKH,  CIIOPOOOpa30OBaHHE;  IUTOILIA3MATUYECKas
MeMOpaHa; I[MTOIIa3Ma; OPraHOWIBI: JHJAOIIa3MaTHYeCKas CeTh, KOMILIEKC
[onbKM, MUTOXOHIPUU, pUOOCOMBI, JTU30COMBI, KJIETOUHBIN IEHTP; BKIIFOUCHMUS;
AZIPO, STPBHIIIKO; SIACPHBIA COK, XPOMATHUH; KAPUOTHI; TOMOJIOTUYHBIE XPOMOCOMBI;
JTUTUTOUIHBIN HAa00p XpOMOCOM; TalJIONAHBIN HA00p XPOMOCOM; KU3HEHHBIN UK
KJIIETKW; MUTOTHYECKUN IUMKI KIeTKW; uHTepdasza; da3zpl muTo3a: mpodasa,
Metadasa, aHadasza, Tenodasa; KIETOYHAs TEOPUs; HEKIETOUHbIE (OPMBI KU3HU:
BUPYCHI U OakTeprodaru; Karcu/.

I'maBa 4. O0OMeH BemiecTB M peodpa3oBaHue IJHEPrum B KieTke (4 1)

KakoBbl CyIIECTBEHHBIE MPU3HAKK IUIACTHYECKOTO M HHEPTETUYECKOTO
OOMEHOB, NPOTEKAIOUIMX B KJETKaX; KaK B3aMMOCBS3aHbl IUIACTUYECKUN WU
HHEPreTUYECKUil OOMEHBI; KaK MPOTEKAET IMpolecc (POTOCHHTE3a B PACTUTEIHHON
KJIETKE; KaKOBbI INI00AJIbHOE 3HAYEHHE BO3AYITHOTO MUTAHUS PACTECHUI.

OcHOBHBbIEC NOHATHS: IJIACTUYECKUI OOMEH (acCUMMIISIUs); OMOCHUHTE3
Oelika: TPAHCKPUMIUS, TPAHCIALMS; SHEPreTUYeCKUil OOMeH (JAMCCUMUIIALINS);
AT® (aneHo3uHTpudoCchOpHas KHUCIOTA); HSTalbl SHEPrETHUYECKOrO OOMEeHa:
MOJITOTOBUTENbHBIN, OECKUCIOPOJHOE paculeluieHue (ITIMKOIU3), KUCIOPOIHOE
paculeruieHre  (AbIXaHWE); TUIMBl NUTaHUSA: aBTOTPOQHBIN  (PoTOoTpOodHBIH,
XeMOTPOQHBII), TeTepoTpodHbIN; (HOTOCUHTE3; XEMOCHHTE3.

I'masa 5. Pa3mHoOkeHNe U MHAMBUIAYAJbHOE PAa3BUTHE OPraHU3MOB (6 1)

Kakue cymecTByroT TUIBI Pa3MHOXKEHHS; YeM OECIOIOe Pa3MHOKCHHE
OTJIMYAETCSl OT TIOJIOBOTO; KakK OOpa3yloTCs TMOJIOBBIE KIIETKH; KaK MPOTEKaeT
MPOIIEeCC JCICHUS TMOJIOBBIX KJIETOK; KaKOBO 3HAYEHHUE JBOWHOIO OIJIOAOTBOPEHUS
IIBETKOBBIX PACTCHHH; KaKHMe dTallbl BKIIOYaeT B ceOs IMOPHOHAIIBHOE Pa3BUTHE;
KaKWe CYIECTBYIOT THUIIbI TOCTIMOPHOHATLHOIO PAa3BUTHS; KAKOE 3HAYCHUE UMEET
pPa3BUTHE C MPEBPAIICHUEM.

OcHOBHBbIE MOHATHS: 0OECMOjioe Pa3MHOXKECHHE: MHUTOTHUYECKOE JeJIeHUue,
CIIOpooOpa3oBaHue, IIOYKOBAHHME, BETeTAaTUBHOE pa3sMHOXKEHHE (YEpEeHKAMM:
CTEOJICBBIMH, JIMCTOBBIMHU, KOPHEBBIMHU; KIyOHSIMH, yCaMH, KOPHEBHIIAMH,
JYKOBUIIAMH, KOPHEBBIMU KIIyOHSIMH), TaMETOT€HE3: OBOIEHE3, CIIEPMATOICHE3;




CTaJluM TaMEeTOreHe3a: pa3MHOKEHHUE, POCT, co3peBaHue (Meilo3), popmMUpoBaHUE
MOJIOBBIX KJIETOK; OIUIOJOTBOPEHHUE: HAapyKHOE, BHYTPEHHEE;, 3Ur0Ta; JBONHOE
OIUIOIOTBOPEHUE LIBETKOBBIX PACTEHMI; 3HAOCIEPM; 3Talbl 3MOPHOHAIBLHOTO
pa3BUTHS: IPOOJICHUE, TaCTPYJISIHs, OPraHOTeHEe3; OacCTOMEPDI; CTauU Pa3BUTHUS
3apojplia: OjacTyia, ractpyia, HeWpyna; 3apoibllieBble JHCTKH: 3KToAepMa,
DHTOAEPMA, ME30/IepMa; AMOpPHUOHATIbHAS MHAYKIMS; THUIBI MOCT3MOPHOHAIBEHOTO
pa3BUTHSA: TIpsiMOe, HempsiMoe (¢ MeTamMopd030M); THIBI POCTA: OIMpPEEICHHBIH,
HEOIIpe/IeCHHbIN;  (akTOphl  Cpedbl; TOMEOCTa3; CTpecc; pereHepanus:
(duznonornyeckas, pernaparuBHasl.

I'naBa 6. I'enetnka (7 4)

Uro wn3y4yaeT TEHETHKAa, OCHOBHBIC IIOHATHS HayKd; B 4Ye€M CYTh
TUOPUIOJIOTHYECKOTO METO/AA M3YYEHHUS! HACIEACTBEHHOCTH; KAaKH€ 3aKOHbI ObUIH
oTkpeITel ' Mengenem m T MopraHoMm; Kakoe 3HAYEHUE WMMEET T'€HETHKa IS
HapOJHOIO XO35MCTBA.

OcHOBHBbIE NOHATHSA: TEHETHKA; HACJIEICTBEHHOCTh; U3MEHYUBOCTh; I'€HBbI:
JIOMHHAHTHBIE, PELIECCUBHBIC; AJJICIbHBIE TE€HbI; T€HOTHUI, (PEHOTHUII, MPHU3HAK;
CBOICTBO; ~ TMOPHUIIOJIOTMYECKUNA  METOJ  M3YyYEHHUsS  HACIEACTBEHHOCTH;
rudpuauzanusi; TUOpPUA; MOHOTHOPUAHOE CKpPELIMBAHHUE, TOMO3UTOTHOCTD,
reTepO3UTOTHOCTD; 3aKOH JIOMUHUPOBAHMS; 3aKOH PACLICIUICHMS; 3aKOH YHCTOTHI
raMeT; CKpelIMBaHWe: AUTMOPUIHOE, MOJUTHOPUAHOE; 3aKOH HE3aBHCHMOIO
HACJIEI0BAaHUs; aHAIM3HUPYIOUIEE CKPEIIMBAaHKE;, 3aKOH MopraHa (CLEIUIEHHOTO
HACJIEJIOBAHNUSA); TPyMIa CUEIUVICHUS; KPOCCUHTOBEP; MOPTraHua; B3auMOJEHCTBUE
I€HOB; KJIETKA: COMAaTHYECKHE, IIOJIOBBIE; XPOMOCOMBI: ayTOCOMBI, IIOJIOBBIE;
KapUOTHUII; HAcJelI0BaHUE, CLEIJICHHOE C TOJO0M; JaJbTOHU3M; TreMO(UIuns;
W3MEHUYMBOCTh:  HEHACJIEICTBEHHass  (MOAU(UKALMOHHASA),  HaCIeACTBEHHAs
(koMOUHATUBHAS U MyTAIlMOHHAS); HOPMa PEAKIIUH; MyTarcHsbl.

I'maBa 7. Cenexuus (4 4)

Uto Takoe celeKkius, KaKOBO 3HAUCHHUE CEJICKIIUM; KaKUMU METOoJaMu
MOJIB3YIOTCSI CENIEKITMOHEPHI;, KaKHe Pe3ybTaThl JOCTUTHYTHI B 00JIACTH CEJICKIIUH;
KaK MOXKHO OXapaKTEpU30BaTh COBPEMEHHBIN 3Tal CEJEKIIHH.

OCHOBHbIE IOHATHS: CEIICKIIUS: TOPOJIa, COPT, IITAMM; METO/bI CEIEKIINU:
orOop  (MaccoBbIi, WHAWBUAYAIbHBIN), THOpuUau3amus  (BHYTPUBUIOBAS,
OTJaJIeHHas); reTepo3uc (TubpuaHas cuia(; UCKYCCTBEHHBIH MyTareHes; IeHTPbI
MPOUCXOXKJICHHUSI  KYJBTYPHBIX pPACTE€HUM; 3aKOH TOMOJIOTHYECKHX  PSJIOB
HACJICICTBEHHOW M3MEHYMBOCTH; OMOTEXHOJIOTHS; TCHHAS WHKCHEPHsI; KIETOYHAs
WH)KEHEpHS; BOCIIUTaHUE THOPUIOB; METO MEHTOPA; OTAaJICHHAs THOPUIN3ALIUS.

I'maBa 8. DBosonmst oprannyeckoro mupa (13 u)

Kak pa3BuBaJMCh DBOJNIIONMOHHBIE TPEACTABICHUA; B YEM CYTh
sBomtolMoHHOM Teopuu Kb Jlamapka; B 4eM CyTh SBOJIOIMOHHOW Teopuu Y



JlapBuHA; KakOBbl INIaBHBIE IBMXKYIIHUE CUJIbI SBOJIOIMHU; KAKOBBI HalpaBlICHUS
OMOJIOTMYECKOU IBOJIIOIMU; YTO TAKOE BUJ M KAKOBBI €70 OCHOBHBIE KPUTEPUHU; UTO
TaKO€ MOMYJISIUA U MOYEeMY €€ CUMTAIOT €IMHUIIECH SBOJIONNHU; KaK BO3HUKAIOT
IPUCIOCOOJICHHUS OpraHu3MOB B npoiecce ABOJTIOLINH; noyemy
MPUCIIOCOOJICHHOCTH OPTaHU3MOB HOCAT OTHOCUTEIIbHBINA XapakTep.

OcHOBHbIE _TOHATHSA: KPEAIMOHU3M; CHCTEMaTHKa, CHCTEMa KUBOMU
MPUPOJIbI; BOJIIOIMOHHAS TEOPUS; 3aKOH YIIPAXKHEHUSI U HEYIPAKHEHUSI OPTaHOB,;
3aKOH  HAcCJelOBaHUS  OJarompuoOpETeHHBIX  MPU3HAKOB;  MPEIINOCHUIKU
BO3HMKHOBEHUS  JapBUHU3MA;  HCKYCCTBEHHBIH  OTOOp:  METOAMYECKUH,
Oecco3HaTeNbHbIN; €CTECTBEHHBIN 0TOOP; O0phOa 3a CylIECTBOBAHUE: MEXBUI0OBAS,
BHYTPHUBHUIOBas1, 00pp0a ¢ HeOIaronpusaTHbIMU (haKTOpamMu Cpelibl; BUA; KPUTEPUU
BUJIa: MOPGOIOTUUECKUHN, TeHETHUYECKUH, (U3HOJOTUYECKHUM, OUOXUMHYECKUH,
DKOJIOTUYECKUM W reorpaduyecKkuil;  apeaj;  TOMYNSIUS;  WU3OJIALMS:
MPOCTPAHCTBEHHAs, PENPOAYKTHBHAS; (DAKTOPHI SBOJIOLMHU: HACJIEICTBCHHAs
W3MEHYUBOCTh, PENPOAYKTHMBHAs;  (aKTOpPhl  SBOJIOLMH:  HACJIEICTBEHHAs

U3MEHUYMBOCTb,  MONYJSILMOHHBIE  BOJIHBI,  M30JsMs  (reorpaduueckas,
JKOJIOTMYECKAs);  Apedd  TeHOB;  €CTECTBEHHbI  OTOOp:  JABWXKYLIUH,
CTaOUIIN3UPYIOLINIL; aJanTaluu: MOpP(OJIOTHYECKHE, NOBE/ICHYECKHUE,
(U3HOJIOTNYECKHUE; OKPOBUTEJIbCTBEHHAS OKpacka: CKpBIBAIOILAS,

MpeIoCTeperamIias; MaCcKHUpOBKa;, MHMHKpPHS; OTHOCHTEIBHBIM  XapakTep
MPUCTIOCOOJICHHOCTEH;  MHKPOIBOJIOLUSA, MAaKpOdSBOIIOIUS;  OHMOJIOTMYECKUI
porpecc, OMOJOTHYECKHI perpecc; HarpaBiIeHUS MPOTPECCUBHON HBOJIIOIUU:
apomopdo3, naroaganTaius, oo1as AereHeparys; Crenuaniu3aus; TMBepreHIns;
rOMOJIOTUYHBIE OpraHbl, KOHBEPTEHIUS; AHAJIOTMYHBIE OPTaHbI; PYIAUMEHTHI;
aTaBU3MBbI; POMEXKYTOUHBIE (DOPMBI; (GUITOTEHETHUECKUE PAJbI; OMOTEHETUYECKUIMA
3aKOH; 3aKOH 3apOJIBIIIEBOTO CXO/ICTBA; HEOOPATUMOCTD IBOJIIOIUH.

I'maBa 9. Bo3HukHOBeHMe U pa3BUTHE KU3HU HA 3emuie (8 1)

KakoBbI cOBpeMEHHBIE NPEICTABIECHUS O BOSHUKHOBEHNUHN KU3HU HA 3€MIIE; B
4YeM CyTh XHMHUYECKOW SBOJIIOIMH, OWOJOTMYECKOM HBOJIIOIMH; KaK BO3HHUKIIHU
IIEPBBIE OJHOKJIETOYHBIE OPIraHM3Mbl; B KAKUX HAMNPABICHUAX LUIO DPa3BUTHUE
OpPraHUYeCKOro MHpA; KaKWE OTalbl BBIACIAKOT B PAa3sBUTUM MHUpa PACTECHUU U
KUBOTHBIX; KaKHe€ KPyITHbIE apOMOP(O3bI MPOUCXOAUIIH B TPOLIECCE IBOIIOLINN; KaK
COBPEMCHHAS AHTPOIIOJIOIUs MPEACTABIACT HUCTOPUIO BO3HUKHOBEHUS IIPEIKOB
YEJIOBEKA; KAKUE OCHOBHBIE ATAIlbl DBOJIIOLIMY YEJIOBEKA BBIJAECIAIOT YUYEHBIC; B UEM
CYTh IOHATHUSA «OHOCOLMANIbHAS IPUPOA YEIOBEKA;.

OcHOBHBIE NMOHATHS: XUMUYECKasi HBOJIIOLIMS; KOallepBaThl; OMOJIOTHYECKast
HBOJIIOLIMSL; TEOXPOHOJIOTHUYECKAs LIIKAJIA; OPbI: apXeUCcKas 3pa, IPOTEpO30KcKas 3pa,
najgeo30ickas 3pa; TMEepUOJbl: KEeMOpPUUCKHUM, OPIOBUKCKUH, CHIIypUICKUH,
JNE€BOHCKHUM,  KaMEHHOYTOJbHBIM,  NEPMCKHI;  PUHUOQUTHI,  MCUIOQPUTHI;
crerouedaibl; KOTHIO3aBpbl; AHTPONOJOTUS; BUA YeIOBEK pa3yMHBbIN, OTpsiA
ITpumarel; npucnocoOneHuss K JIpeBECHOMY oOpa3y JKM3HU: XBaraTellbHas
KOHEYHOCTb, KJIIOYMIbI, KPYIVIbIM ILIEYEBOM CYCTaB, YILIOLICHHAs B CIHMHHO-
OpIOILIHOM HalpaBJICHUHU TPY/IHAs KIIETKa, OMHOKYJISIPHOE 3pEHHE; aBCTPAIONUTEKH;




npsMOXokaeHue; YenoBeKk yMenblil; Tpya; ApeBHEMIIMe Ioau (apXaHTpOIbl);
CUHAHTPOIl, MUTEKAHTPON, TIeUJeNbOCPICKUI  YENOBEK; JAPEBHUE  JIFOOU
(maJyie0aHTpOIbl) — HEAaHAEPTAJbLbl; TIEPBbIE COBPEMEHHBIE JIOAH (HEOAHTPOIIHI)
— KPOMaHBOHIIBI;, pACBI;: €BPONECOMIHAs, MOHIOJIOWMJHAs, HErPOUIHAs;
OHMocoLMaNIbHAS IPUPOJA YETOBEKA.

I'maBa 10. OcHoBbI 3k0J10rHH (15 1)

Kak xapakrepu3yrorcst cpeqibl 00MTaHusl; Kakue GakTopbl Cpeibl HA3bIBAIOTCS
HKOJIOTUYECKUMHU, KaKO€ BIMSHUE OKa3bIBAIOT 3TH (PAKTOPHI HA KUBBIE OPraHU3MBI;
KaK OpraHu3Mbl MPHUCIOCAOIUBAIOTCS K JEUCTBUIO PA3JIMYHBIX IKOJIOTHYECKHUX
(bakTopoB; KaKre B3aMMOOTHOIIICHUS CKIIAJILIBAIOTCS MEXKIY KOMIIOHEHTaMHU KUBOMN
Y HEXUBOW MPUPOABl B IKOCHCTEMaX; Ha KaKue TPYMIbl JEIATCS OPraHU3MBbI B
3aBUCUMOCTH OT POJM B KPYTOBOPOTE BEIICCTB; KaKWE€ 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUS W COCTaBa MPUPOJHBIX DKOCHCTEM IO3BOJISIIOT MM
MOJIZIEP’KUBATh TMHAMHYECKOE PABHOBECHE; IIOYEMY MPOUCXOIUT CMEHA YKOCUCTEM;
YTO OTPAKAIOT JKOJIOTHYECCKHE MUPAMHUIBI, YTO Takoe Oumocdepa W KaKOBHI €€
TpaHMIBI, Kakwe (YHKIWHA BBITIONHSIET JKMBOE BEIIECTBO B Owocdepe; Kak
HUCTOPUIECKH CKJIAJABIBAIMCH B3aNMOOTHOIIICHUS IPUPOABI U YETIOBEKa, KaK MOYKHO
XapaKTepU30BaTh WX COBPEMEHHBIM JTam;, KaKhe CYIIECTBYIOT IYTH PEIICHHS
HKOJIOTUYECKUX MTPOOIIEM.

OcCHOBHbI€ MOHSTHS: YKOJIOTHS; IKOJIOTUYECKUE (PaKTOPhI;: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOTOTEHHBIC, 30HA ONTHUMYyMa; TMpPENeNbl BBIHOCIUBOCTH,
JMana3oH BBIHOCIMBOCTH; OTpaHWYMBAIONMIMN (hakTop; abuoTHdeckue (HaKTophl
Cpelbl; TeMmIeparypa, CBET, BIAKHOCTb, JKMBOTHBIE TEIUIOKPOBHBIE U
XOJIOTHOKPOBHBIE; TEPMOPETYJISINS; PACTCHHS TCHEBBIHOCIUBBIE U CBETOIIOOUBEIE;
dboTonepuoausmM; OuoTHYECKUE (QAKTOPhl Cpeabl: CUMOMO03 (HaXJIEOHUYECTBO,
KBapTUPAHCTBO), aHTUOWO3 (XUIIIHUYECTBO, Mapa3uTU3M, KOHKYPEHIIHS ); MUKOPH3a;
THE3/I0BOM MapasuTH3M; OUOIIEHO3 (CO00I11eCcTBO): (PUTOIIEHO3, 3001I€HO3; OMOTOTI;
IKOCHCTEMa; OHOTEeOlIeHO3; BHIIOBOE pa3HOOOpasue; TIIIOTHOCTh MOMYJISIUY;
cpemooOpa3yroniiue BHIBI; SPYCHOCTh;, JIMCTOBasS MO3aWKa; IPOAYIICHTHI,
KOHCYMEHTBI, PEIYILEHTHI; KPYrOBOPOT BEIIECTB M DHEPTUHU; TPOPUUICCKHE
(muiIeBsIe) CBA3M, TPOPUUCCKHUE YPOBHU; MU MMUTAHUS; CETH IMUTAHKS; TPABHIIO
DKOJIOTUYECKON MHUpaMUIbI, TUPAMUIBL: YHCICHHOCTH, OWOMACChl, DHEPIHUH;
JTUHAMUYECKOE PaBHOBECHE; 3peyias AKOCHUCTEMa, MOJoas JKOCHCTEeMa; CMEHa
HKOCHUCTEM; pPa3zHOOOpa3ue HSKOCUCTEM; arpoleH03; OWOIOTHYECKHE CIIOCOOBI
OOpBOBI C BPENUTENSIMU CEITBCKOTO XO3SHUCTBA; HKOJOTUYECKHE HAPYIICHUS,
reocdepsl TIaHeThl: TuTocdepa, armocdepa, runpocdepa, 6uocdepa; BEIIECTBO
ounocdepsl: xuBoe, OMOTEeHHOE, OMOKOCHOE, KOCHOE; (DYHKITUU KUBOTO BEIECTBA
ouocdepbl:  dHepreTuyeckas, Ta3oBasg, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIICHTPALIMOHHASA;, TaJC€OJUT; HEOJUT; Hoocdepa; NPUPOIHBIE PECYPCHI:
HeucuepnaeMbple,  HWcuepriaemMble  (BO30OHOBISIEMble,  HEBO300OHOBIISIEMBIC);
OTPHULATENILHOE BIIMSAHKME YEJIOBEKAa Ha KMBOTHBIM M PACTUTENIbHBIA MUP: MPSMOE,
KOCBEHHOE; KUCIIOTHBIE JI0K/IU; TAPHUKOBBIN 3(h(PEKT; UCTOLIEHHUE 0O30HOBOTO CJIOS;
CMOT; TIEpepacxojl BOJbI; 3arps3HEHUE MPECHBIX BOJ; UCTOLIECHUE MOYBBI; IPO3HUs




(BomHas, BETPOBasi); paJAMOAKTUBHOE 3arpsi3HEHUE; IMPENEIbHO JIOIMYCTHUMBIE
xkoHueHTpauuu (I1/1K); odncTHble COOpYKEHHMS; TEXHOJIOTMU 3aMKHYTOIO IMKJIA;
0€30TXOAHBIE M MAaJOOTXOJHBIE TEXHOJOTMHU; KOMIUIEKCHOE HCIIOJIb30BaHHE
pPECYpCOB; IECOHACAXKICHHYS; 3all0OBEAHUKH; 3AKa3HUKU.

W3menenus B mporpamme — 66 4acoB (haKTUYECKU.
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Ne Hymepauus HauMeHoBaHue HaumenoBanue
n/n | JadbopaTopHbIX padoT padoThI pasjaesia/rjiaBbl
1 | JIaGopaTtopHas pabora Nel MHuoroo6pasue KIeTok CrtpoeHue 1 PyHKIIUM KJIETOK
sykapuot. CpaBHEeHHE
PaCTUTEIBHBIX U )KUBOTHBIX
KJICTOK
2 | JlabopartopHas pabota No2 PaccmarpuBanue
MHKPOIIPETIapaToB c
JEISIIIUMUCS KJIICTKAMH
3 | JlaboparopHas pabora Ne3 BrisiBnenue I'enernka
HACJICICTBCHHBIX U
HCHACJICACTBCHHBIX
NIPU3HAKOB y pPacTECHUI
Pa3HBIX BUAOB»
4 | Jlaboparopnas pabota No4 N3yueHnne n3aMEHUYNBOCTH Y
OpPraHUu3MOB
5 | JJaboparopnas padota Ne5 [TpucnocobieHHOCTh DBOITIOIUST OPTaHHUYECKOTO
OpraHU3MOB K cpeJie MHpa
oOuTaHus
6 | JlaboparopHas pabota Ne6 OreHka kayecTna OCHOBBI PKOJIOTUHU
OKpYIKaroIen cpeJibl
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