DakyJIbTATUBHbIN KYpPC
niaa 10 kiaacca
«OHbBIH OHOJIOT»

1. Ilnanupyembie pe3yabTaThl
Yuawuecs oonoxxcrel sHamo.:

* OCHOBHBIC TIOJIO)KCHHSI OMOJIOTHUECKMX TEOPHH (KJIETOYHAs TEOPHS; XPOMOCOMHAs
TEOpHsl  HACJICICTBCHHOCTH;  CHHTCTHYECKAas  TEOpHsl  DBOJIIOIUH,  TCOpHS
aHTPOIOTEHE3a); YYEHHM O MyTAX W HANpaBJICHUSIX OHBOJIOIUHU; CYUIHOCTH U
MIPOUCXOXKICHUS KU3HH, IPOUCXOKICHUS YETIOBEKA;

* CTpPOCHHE OHMOJOTUYECKUX OOBEKTOB: KJIETKH (XMMHYECKHI COCTaB U CTPOCHHE);
T€HOB, XPOMOCOM, JKCHCKHX U MYXXCKHUX TaMeT, KJIETOK MPOKAPUOT M DYKApUOT;
BUPYCOB; OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB; BUJA U DKOCHUCTEM
(cTpyKTYypa);

* CYITHOCTh OMOJIOTHYECKHUX TIPOIIECCOB U SBIICHUI: 0OMEH BEIECTB U MPEBPAIICHUS
SHEPIUM B KIIETKE, (DOTOCUHTE3, TUIACTUYECKUM U IHEPreTUUECKU 0OMEH, OpOKEeHHE,
XEMOCHHTE3, MUTO3, MEHO03, pa3BUTHE TaMET y IIBETKOBBIX PACTEHUHN U MO3BOHOYHBIX
YKUBOTHBIX, PA3MHOKEHHUE, OTLIOTOTBOPEHHE Y IIBETKOBBIX PACTEHUN W MTO3BOHOYHBIX
JKUBOTHBIX, WHIWBHUIyaIbHOE Pa3BUTHE OpraHu3Ma (OHTOTEHE3), B3aMMOICHCTBUC
TCHOB, TIOJIYYCHHE T'eTEPO3WCa, IMOJMILIONAOB, OTIAJCHHBIX THOPHIOB, ICHCTBUE
HCKYCCTBEHHOI'0, JBWXKYILIErO0 W CTaOWIM3UpYIOIIEro orbopa, reorpaduueckoe u
HKOJIOTHYECKOE BUI000pa30BaHKE, BIUSHUE JIEMEHTAPHBIX (DAKTOPOB IBOJIIOIMH HA
reHo(poH/

oMy sy, (GOpPMHUPOBAHUE TPHUCIOCOOIIEHHOCTH K Cpelle oOUTaHus, KPyroBOPOT
BEIIECTB ¥ TIPEBPAIICHUS OJHEPTUU B OHKOCHUCTEMax U Ouocdepe, HBONIONUS
ouocdepsr,

* COBPEMEHHYIO OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY

Yuawuecs 0ondxcnvl ymemo:

OOBSCHATH: POJb OWOJOTUYECKUX TEOPUM, WJCH, NPHUHIMIIOB, THUIIOTE3 B
GOpMHPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, HAYyYHOTO
MHUPOBO33PEHUS; E€IUHCTBO JKUBOW W HEKHBOW MPHUPOJBI, POJCTBO KUBBIX
OpPraHU3MOB, UCITOJIb3YySI OMOJOTHUYECKHUE TCOPHH, 3aKOHBI M MPABHJIA; OTPHUIIATCIIBHOE
BIIUSIHUE AaJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIECTB HAa Pa3BUTUE 3apoObllla
YeJioBeKa; BIMSHUE MYTareHOB HAa OPraHU3M YEJOBEKa; B3aMMOCBS3M OPraHU3MOB U
OKPY aIoIlel Cpe/bl; MPUYHHBI DBOJIIOIMK BUJIOB, Y€JIOBEeKa, OMOochephl, €IMHCTBA
YeJIOBEYECKUX  pac, HACIEJACTBEHHBIX M  HEHACJCACTBEHHBIX  HM3MEHEHUIA,
HACJIEICTBEHHBIX 3a00JIeBaHM, TEHHBIX U
XPOMOCOMHBIX MYTaIlui, YCTOWYUBOCTH, CAMOPETYJISINH, CAMOPA3BUTUS U CMEHBI
HKOCUCTEM, HEOOXOIMMOCTH COXpPaHEHUSI MHOTO00pasusl BUIOB;

* YCTaHaBJIMBATh B3aWUMOCBSI3U CTPOCHUS M (DYHKIIMI MOJICKYJ B KJIETKE; CTPOCHUS U
GYHKIUNA OpPraHOWIOB KIJIETKH; INIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa;
CBETOBBIX W TEMHOBBIX peakmuii (OTOCHHTE3a; ABMKYIIUX CHJI dBOJIOINMN; ITyTEH U
HAIPaBJIEHUHN DBOJIIOLINY;

* peIIaTh 3a/1a4M Pa3HOM CII0KHOCTH 110 OMOJIOTHH;




* OMHUCHIBATh KJIETKU PACTCHUHA U KUBOTHBIX (I1OJ] MUKPOCKOIIOM), OCOOeH BHAA IO
MOP(HOIOrHYECKOMY KPUTEPHIO, IKOCUCTEMbI M arpO3KOCUCTEMBI CBOEH MECTHOCTH;
TOTOBUTH U OMUCHIBATH MUKPONIPENApAThL;

BBISIBJISITh MPUCIIOCOOJIEHUsI Y OPraHu3MOB K cpene oOuTtaHusi, apoMop(o3bl U
UIM0aJanTallid Y PAcTCeHUN U >KUBOTHBIX, OTJIMYMUTENIbHBIC MPU3HAKHU KUBOTO (Y
OTJIEIbHBIX OPraHU3MOB), aOMOTHYECKHE W OMOTMYECKHE KOMIIOHEHTBI SKOCHUCTEM,
B3aMMOCBSI3M OPraHM3MOB B SKOCHUCTEME, MCTOYHMKM MYTareHOB B OKpYyXKarolen
cpelnie (KOCBEHHO), aHTPOTNIOT€HHbIE U3MEHEHHUS B SKOCUCTEMAaX CBOEI0 PErnoHa;

* ICCJIEI0BATh OMOJIOTMYECKUE CUCTEMBI Ha OMOJIOTMUECKUX MOJIEINSIX (aKBapuyM);

CpaBHUBATh OMOJIOTMYECKHE OOBEKTHI (KJIETKHM PACTEHHM, KUBOTHBIX, TPUOOB U
OaKTepHii, SKOCUCTEMBI U arPOIKOCUCTEMBI), TPOLIECCHI U sIBJICHUS (OOMEH BEIECTB Y
pacTeHUN M >KUBOTHBIX; TJIACTUYECKUN M DHEPreTHUECKHil oOMeH; (OTOCHHTE3 H
XEMOCHHTE3, MUTO3 U MeH03; OECII0NIoe U MOJIOBOE Pa3MHOKEHHE; OIUIOAOTBOPEHUE Y
IBETKOBBIX PACTEHUHA M TO3BOHOYHBIX JKMBOTHBIX; BHEIIHEE UM BHYTpPEHHEE
OIJIOJIOTBOPEHHE; (POPMBI €CTECTBEHHOTO 0TOOpA; MCKYCCTBEHHBIH M €CTECTBEHHBIN
oTOOp; cmocoObl BHI00OpPa30BaHMS; MAaKpO- M MHUKDPOIBOJIOIUID; NYyTH U
HaIpaBJIeHUs 3BOJIIOLIMM) U JIENaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

aHAIM3UPOBATh M OLICHUBATh pA3JIMYHBIE THUIIOTE3bl CYIIHOCTH KU3HH,
NPOUCXOXKJIEHUS JKMU3HM U YEJIOBEeKa, YEJIOBEUECKHX pac, [oOalbHbIe
aHTPOIIOTEHHbIE HW3MEHEHHs B Ouocdepe, STUUYECKHME aCMEKTbl COBPEMEHHBIX
UCCJIeIOBaHUI B OMOJIOTMYECKON HAyKe;

OCYUIECTBJISITh CAMOCTOSITEBHBIM TOWCK OWONOrMYeckol uHopmanuu B
Pa3IUYHBIX HMCTOYHMKAX (Y4EOHBIX TEKCTaX, CIPABOYHHMKAX, HAYYHO-TIOMYJISIPHBIX
U3JIaHUAX, KOMIBIOTEPHBIX 0azax, pecypcax WHTepHeTa) M TPUMEHATH €€ B
COOCTBEHHBIX HMCCJIEAOBAaHUAX; HCIOJIb30BaTh NPHUOOPETEHHbIE 3HAHWUS M YMEHUS B
MIPAKTUYECKOM JEATENIBHOCTH U TOBCEHEBHOM KU3HU IS
* TPAMOTHOTO O(pOpMIIEHUS PE3yIbTATOB OMOJOTHUYECKUX UCCIICOBAHUIA;

000OCHOBaHUSI M COOJIOACHUS MpPaBWJI MOBEACHUS B OKpYXaloled cpene, Mep
NpopUIAKTUKUA PACIPOCTPaHEHUsT BUPYCHBIX (B ToM uucie BUY-undeknuu) wu
Ipyrux 3a0o0JieBaHWil, CTPECCOB, BPEAHBIX MPUBBIYEK (KYypEeHHE, aJKOTOJIU3M,
HapKOMaHus);

onpeneneHus: COOCTBEHHOW TMO3MIIMM TI0 OTHOIICHHI0 K 3KOJOTMYECKUM
npoOiemMam, TMOBEIEHUI0O B TPHUPOAHOW Cpele; OICHKM HJTHYECKUX acCHeKTOB
HEKOTOpPBIX  HCCIIEJOBaHUH B  oOmactu  OUOTEXHOJOTMU  (KJIIOHUPOBAHHE,
MCKYCCTBEHHOE OIUIOJIOTBOPEHUE).

2. Conep:xkanme

Beenenune — 6 yacos.

buonocus kax mayxka. Ompaciau O6uonoeuu, ee céa3u ¢ OpyeuUMuU HAYKAMU.
Obvexm usyueHus Ouonoeuu — oOuonoeuyeckue cucmemvl. QObwue npuHAKU
ouonocuyeckux cucmem. Ponv Ouonoecuueckux meopuil, udeu, cunomes 8
Gopmuposanuy cospemenHol ecmecmeeHHOHAYUHOU Kapmunbl Mupa. HaydaHbiid
meron. HaOmronenwe, THIOTE3a, OSKCIEpPUMEHT, TpeOoBaHWS K MPOBEACHHIO
HAy4YHOTO dKcrepuMeHnTa. HayuHblii (hakT ¥ €ro OTHOCUTEIIBHOCTb.



OCHOBHbIE YPOBHU OpraHU3AlMU KUBOTO: MOJEKYISIPHO-TE€HETUUECKUN,
KJIETOYHBIN, TKaAHEBOM, OpraHU3MEHHBIM, MOIYJISIHMOHHO-BUI0BOM,
OHMOTeOeHOTHYECKH, OMOC(EpPHBIIA.

1. IBoonnonHoe yyenue — 20 yacon

OOmias xapakTepucTuka OWOJNOTMM B JIOAAPBHHOBCKMM mepuon. PasBurtue
OMHCATENbHON OOTAaHUKH U 300J10TUU. 3HayeHue pabom K. Jlunnes.

Pazeumue  ss60nm0yuonnvix  uoeti. boprba wupeit mnpedopmuzma wu
Tpanchopmuszma B Ouosnoruu. Paborer K. KioBbe, C. Wnepa, X..broddona.
[IpeAnocbuUlkKu BO3HUKHOBEHHUS JapBUHMU3MA. YCHEXH OHOJOTHUYECKOM HAayKH B
nepBoii mojoBuHe XIX Beka: pa3paboTKa KJICTOYHOW TEOpUH, Pa3BUTHE
MaJCOHTOJIOTUH, HSMOPHOJIOTHH, CpPaBHUTEIbHONH Mopdoioruu, Ouoreorpaduu.
3nauenue yuenus JK.-b.Jlamapx. 3akonsl Jlamapxka.

Yuenue U Jlapsuna 06 ss6omoyuu. Ponv  26omoyuonnoit.  meopuu 8
Gopmuposanuy CcoOBpeMeHHOU ecmecmeenHOHayuyHot Kapmunsl mupa. WVcropus
CO3/1aHusl BONIOIMOHHOTO yueHus [lapsuna. IlyremectBue Ha kopabne " burmp ".
OcHoBHble Tpyabl JlapBuHa. OCHOBHBIE TMOJIOXKEHHUS 3BOJIIOLMOHHOM TEOPHUH
Hapsuna - VYomneca. Hemocratku Tteopum JlapBuHA, BBI3BABIIME KPUTHKY
COBPEMEHHUKOB. 3HaueHue 3soroyuonHou meopuu 4./lapsuna.

Heudsxcywue cunvl  3somoyuu.  B3aumocesasb  08UNCYWUX  CUTL  D8OTIOYUMU.
EctecTBeHHBII OTOOp - IIaBHas MABMXKYLIAs CWiIa 3BONIOUNMU. TBopueckas poJiib
€CTECTBEHHOTO O0TOOpa B 00pa30BaHMM HOBBIX BHJIOB U MPHUCIOCOOJIECHUU
OpraHu3MOB K cpejie ooutanus. Popmwvl ecmecmseenno2o ombopa. Brnusaue orbopa
HA UW3MEHUYMBOCTh. I[lpumepnl JeHCTBHUS  €CTECTBEHHOro OTOOpa U  €ro
AKCHEPUMEHTAIbHBIE JOKA3aTEIbCTBRA.

bopb0a 3a cymiecTBoBaHHE KaK OCHOBHAs MPUUYMHA €CTECTBEHHOT0 O0TOOpa, ee
npuauHbl U Hopmbl. 3HAUEHHE OOPHOBI 3a CymecTBOBaHME /st dBotoU. Y. lapBuH
0 60prOeE 3a CyIIeCTBOBAHUE M COBPEMEHHBIC MPECTABICHUSI.

HckyccTBeHHBIW OTOOP M €ro pojib B KU3HU 4enoBeka. Oriuuus
MCKYCCTBEHHOI'O OTOOpa OT ecrecTBeHHOro. IlosiBieHHe KyJIbTYypHBIX pacT€HUU U
JIOMAITHUX KUBOTHBIX. OCHOBHBIE IIEHTPHI KX MPOUCXOXKICHHUS.

Hpeiid reHOB U ero poJsib B 3BOJIOIMOHHOM Mporecce. DPheKT ocHOBaTeNs.
[TomynsIMOHHbBIE BOJTHBI.

M3onsmus kak daxtop sBomtonuu. [lepBuyHas M BTOpUYHAs H30JSALUA U €€
MIPUYUHBI.

HacnencTBeHHOCTh M M3MEHYMBOCTH OpPraHW3MOB. BHBI M3MEHUYMBOCTH IO
JlapBuUHY U COBpEMEHHOE MpEeCTaBIeHUE 00 M3MEHUYMBOCTU OPraHu3MoB. [IpUyuHBI
M3MEHUYMBOCTU. PoJib MyTanuii B 3BOJIFOLMOHHOM ITpouecce. Buasl myTanuid.

['eneTnueckre OCHOBBI 3BOMOUMU. [lonynayus — snemenmapuas eounuya
agontoyuu. dnemenmapHule paxmopwl 6onoyuu. Uccreoosanus C.C.Yemsepukosa.
3axonomepnocmu HACIE008aHUS NPUSHAKOS 6 NONYIAYUSX DA3HO20 MUNA. 3aKOH
Xapou-Baiinbepea. Cunmemuueckas meopusi 360 H0YUMU.

Pezynomamur  36omoyuu. Popmuposanue npucnocobieHHocmu K cpeoe
obumanus. ApanTali  OPraHU3MOB Kak pe3yibTaT COBMECTHOIO JEHCTBUS
HBOJIIOIIMOHHBIX (pakTOpoB. OTHOCUTENBHOCTH ajantauuid. Buo, ezco Kpumepuu.



Honynayus — cmpykmypuas eounuya 6uoa. Ilomumopdu3M U €ro BHJBI,
reorpauuIecKue 1 YKOJIOTHUECKUE PAChI, KIMHBI.

Obpaszosanue Hosblx 6ud08. Cnocodwvl 6udoobpazosanus: (HUIETUIECKOE,
rubpugHoe W guBepreHtHoe.  CummaTpudeckoe W aJUIONaTPHYECKOe
BUJI000pazoBanue. MexBuaoBas THOPUAU3AIMS U €€ POJIb B CEIBCKOM XO3SHCTBE.
KamyctHo-peneunsiii  rubpun  I'.JI.  Kapneuwenko.  CkopocTh  mporlecca
BUJ1000pa30BaHus U (DAKTOPHI HA HEE BIIUSIOIIME.

Muxpo- u maxpossonroyus. OCHOBHbIE 3aKOHOMEPHOCTH MaKpPO3BOJIIOLIMOHHOTO
npouecca. COOTHOIIIEHHE OHTOTeHEe3a U (putorenesa B dBOJIOLUUU. buocenemuueckuil
3aKOH. 3aKOH 3apoobiuieso20 cxX00cmeda. XapaKTep 3BOJIOIMOHHBIX W3MEHEHUH B
sMOpHUoOreHe3e: aHabo s, IEBUAITUS U apXaJJIaKCHC.

@Dopmbl  360M0YUU  (OUBEpeeHYUs, KOHBepzenyus, napannenuzm). Ilymu u
Hanpaenenus asonroyuu  (A.H.  Cesepyos, H.U.llImanveaysen). Ilpuuunol
ouonocuyecko2o npozpecca u oOuonocuyecko2o pezpecca. IlyTH JOCTHXKEHUSA
OMOJIOrMYECKOT0 Mporpecca: aporeHesbl, auIoreHe3bl U KaTareHesbl. BosHHKHOBeHNE
apoMop(o30B, UaAHOAAANTAMH, AereHepauil. OcrosHblie apomopdosvl 6 380110y uUU
PACMeHUll U HCUBOMHDBIX.

okazamenvcmea s6omoyuu  dcugol  npupoosl. llpsiMmple M KOCBEHHBIE
JI0Ka3aTeNbCTBA:  CPaBHUTENBHO -  AaHATOMHYECKHE,  MaJICOHTOJOTHYECKHE,
aMOpHoIorudYecKue, Ouoreorpaduieckue U OMOXUMUYECKUE.

OcHOBHBIE MpaBUJIa U 3aKOHOMEPHOCTH SBOJIOLIUU.

MHuorooOpa3ue >KMBBIX OpPraHM3MOB - pe3yibTaT sBomtonuu.  llupokas
cucTeMaTuka opraHu3moB.  OJHOKJIETOYHBIE W MHOTOKJIETOYHBIE OPTaHU3MBI,
OpraHU3MBbl Pa3HBIX 1APCTB KUBOU MPUPOAbI. [IpUYuHBI TpOLIBETAaHUS OJHUX BUJIOB
U BBIMHUpAHUS APYTUX B COBpEMEHHYIO 310Xy. Coxpanenue mHo20006pasus 6u0o8 Kaxk
OCHO8a ycmouyugocmu ouocgepul.

DKCKYPCHSA Ha PUPOJTY I 3HAKOMCTBA C JIIEMEHTAMH YKOCHCTEMBI.

2. PazBuTHe oprannyeckoro mupa — 12 yacos.

OmauuumenvHvle NPUSHAKU HCUB020. | unomesvl NPOUCXOHCOEHUS HCUSHU HA
3emne: KpealMOHHW3M, WAHCIEPMUsS, CaMO3apOXKACHUE, TEOpPHUS CTAIMOHAPOTO
COCTOSIHUS, OMOXUMHUYecKas Teopus. JlOCTOMHCTBA M HEAOCTATKH KaKIOH TOYKH
3peHMUSL.

buoxumuyeckass  Teopuss ~ IpoUCXOXIeHus  ku3HM.  DopmupoBanue
MEMOpaHHBIX CTPYKTYp W D3BOJIONMS KiIETKU. [Ilpupona mnepBBIX OpPraHU3MOB.
CumOunoTHYecKasi TEOpUs MPOUCXOKIACHHS 3YKAPUOTHIECKON KIIETKH.

Omanvt 38010YUU  Op2AHUYECKO20 Mupa Ha 3emie. Pa3ButHe KU3HU B
apXeHUCKyI0 W TPOTEPO30UCKYI0 dpbl. OCHOBHBIE apoMOpdO3bl apXeMcKoll u
MPOTEPO30KUCKOM IPHI.

PasButre Xn3HM B Naneo30MCKyr0 2py. JleneHume Ha mepuoabl M KparTkas
WCTOPHUS PA3BUTUS KUBOTHOTO W PACTUTEIHLHOTO MHpa B KaXIOM Tepuoje. Boixon
pacTeHUH M )KUBOTHBIX HA CYITY U apoMOpP(03bl, CBI3aHHBIE C ITHM.

Pa3zButue Xu3HU B ME3030UCKYyH0 dpy. ['eonmornueckue M KiIMMaTUYECKue
W3MCHCHHUS, MpeIIecTBOBaBIIMe cMeHe (Biopsl U (payHbl. PaciBeT rosioceMeHHBIX,
BO3HMKHOBEHHUE IMMOKPHITOCEMEHHBIX U apoMop(03bl, CBSI3aHHBIC C 3TUM. BeIMHpaHue



KPYNHBIX PENTUINI, BOZHUKHOBEHHE MIIEKOMUTAIOMIMX M NTUL. ApPXEONTEPUKC —
nepexoiHas GopMa MEXy peNTHIMAMU U NTHIIAMU.

KaifHo3olickast 3pa U ee OCHOBHBIE COOBITHS. DOPMHUPOBAHUE COBPEMEHHOTO
o0nuka Ouocdepsl M COMYTCTBYIOIIME 3TOMY Ipoleccy ycioBus. B3anMmuble
UAMOAJANTAlMN [[BETKOBBIX PACTEHUN, HACEKOMBIX M MTHUIl KaK NMpUYUHa OypHOTO
pacuBeTa 3TUX IPYIIIL B KAlTHO30€.

DuUIOreHeTUIECKOe IpEeBO  pPacTEHUM. DUIOreHEeTUIECKOE IPEBO
0ecro3BOHOYHBIX. DUIOTEHETUYECKOE JIPEBO MO3BOHOYHBIX.

T'unomeswl npoucxodicoenus uenogexa. YepTbl CXOACTBA U OTIUYUSA B CTPOCHUU
4yeJloBeKa M KUBOTHBIX. [lameoHTosOrMuYecKkue J10Ka3aTeabCTBa aHTPOIIOTEHE3a.
OcHoBHBIE (PaKTOPHI aHTPOIOTeHe3a (OMOJIOTHYECKHUE W COIMANbHBIC).  JDmansi
agooyuy yenoseka. J{peBHeHIIne IO WIK apXaHTPOIbl: OCOOEHHOCTU CTPOCHHUS,
couuanbHas oOpraHu3anus, pacceieHue. JIpeBHHe IOAM WM MAJIEaHTPOIIBI:
0COOCHHOCTH >KM3HU HEaHEePTaNblIEB, U3TOTOBIECHUE OPYIUi TPYyAa, BOSHUKHOBEHUE
oObyaeB u 00psAnoB. HoBwle mogum win HeoaHTponbl. OCOOEHHOCTH 3BOJIIOLUU
NajgeoJUTUUYECKOro yenoBeka. [losBieHune aoaeil COBpeMEHHOIO THUIIA.

OUIOreHeTUYECKOe JAPEBO ueloBeKa. [Ipoucxodcoenue uenoseueckux pac.
Kpumuka pacuzma u coyuanvrozo dapsunuzma. VIsmeHeHne o0iMKa COBPEMEHHOTO
YyelioBeKa: Tpanuanu3anus, akcenepauus. EcTecTBEHHbII 0TOOp M 4YeloBeyecKoe
OOIIECTBO. DKOJIOrMYECKask poJib YeJIOBEKA B COBPEMEHHBIX YCIOBUSIX.

JKCKYypCHsi:

1. HMcropuueckoe pasButue yenoseka Ha HOxHoM VYpane (9kckypcust B
['ocynapcTBeHHblil ncTopuueckuit My3eit FOxxnoro Ypana)
3. XuMH4YecKrue KOMIIOHEHTHI )KUBOro — 20 yacos.

Xumuueckuu cocmag Kiemku. BHOXUMHS — HayKa, M3y4arollas XUMHUYECKHUU
COCTaB ’KMBBIX OPTaHU3MOB. DJIEMEHTBI U UX PACIIPOCTPAHEHUE B )KUBOW U HEXKUBOU
npupone. Makpo- u Mmuxposnemenmsl. 3HAYEHUE YIJEpoAa B IMOCTPOCHHUH
OpraHM4eckux MoJjekya. CBsi3b MeXIy aTOMaMH B OPraHMYECKUX MOJIEKYJIax.
Cmpoenue u @hyHKyuu Moaexyn Heop2aHu4yeckux u op2anuieckux seujecms. Bona, ee
(bU3HKO-XMMUYECKHE CBOMCTBA, Ba)KHbIE JIsi KUBBIX OpraHuU3MoB. [luccormarius.
KucimotHocts u  ee  wu3MepeHue. buomornueckue MOHOMEpPBI M IIOJUMEPHI.
Bzaumocssnzu cmpoenus u ¢hyHkyuii MoseKyIl.

VYrieBobl M HMX 3HAYEHHWE VISl KUBBIX OpraHu3MoB. CTpOEHHE OCHOBHBIX
MOHOCaxXxapuJ0oB: TIJIIOKO3a, (pPyKTo3a, Tajakro3a, pudo3a, Je30KcuprOo3a.
Jluneitnple W 1UKIMYEcKHe (GOpMbl MOHOcaxapuaoB. OnTHYeckas H30MEpHs U
XHpajabHas YUCTOTA KUBOTO. O - U 3 - mM30Mepbl MOHocaxapuaoB. OOpa3oBaHue
IJIMKO3UAHOW cBsi3u. (OCHOBHBIE JAMCAaxXxapuabl: MallbTO3a, JaKT03a, caxapo3a.
[Tonucaxapuapl, UX CTPOEHUE U 3HAUYECHME: Kpaxmall, IIMKOT€H, LEJUII0I03a, XUTHH.
Onurocaxapusl.

Jlunuasl u ux cBoicTBa. OOpa3oBaHUe TPUALMITIUIEPOIOB U3 TIMLEPOJIa U
KUPHBIX  KUCIOT. Docdonunuapl W UX cBoWcTtBa. ['mapodoOHOCT U
ruapodmibHOCTE Tpynil. [loBenenue mosexkyn ¢ochonunuaoB B Bojae. CTepouabl u
TepHeHsl. [ TMKOIUIUIBI U TIIAIIONPOTEUIBI.



AMUHOKHUCIOTBI — MOHOMEpHl Oenka. CTpoeHue U (PYHKUMHM aMHUHOKHCIOT.
XUMUYEeCKHEe CBOWCTBA aMHUHOKHCIOT, HW303JIEKTpUueckass Touka. OOpa3oBaHue
nenTuaHou CBsi3u. DyHKIUMU OenkoB B KieTKe. CTPYKTYphl MOJEKYIBl OEIKOB
(mepBuYHas1, BTOpUYHAsA, TPETUYHAS U YETBEPTUYHAS) U CBSI3U UX MOJJICPKUBAIOIIHUE.
Ces3p coctaBa 0enkoB ¢ (OpPMOW MOJIEKYJIBI U BBINOJHAEMbIMU (DYHKIMSIMHU.
OnekTpuyeckue cBoiicTBa 0enkoB. [leHaTypanus u peHaTypauus 0enkoB. GepMeHTHI
— cTpoeHue, pabora, Kiiaccupukaius.

HyxknenHoBble KUCIOTBI U MX (QYHKIUMU B KUBOM opraHuzme. CrpoeHue
HyKJIeoTua U ux BuAbl. OOpa3oBaHuE MNOIMHYKJIEOTUAHOW 1enu. CxoacTtBa u
otTnuus B ctpoeHnu U ¢pyHknusax moyekyn JJHK nu PHK.

Hekoropbie kaueCTBEHHbIE PEAKIIUU HA OMOMOJIEKYJIBI.

B3aumocBsi3b cTpoeHus u QyHKIHM 0€JTKOB, HyKJIEMHOBBIX KUCIIOT, YTIIEBOIOB,
munuoB, AT®, Boabl U IPyTUX HEOPraHMYECKUX BemecTB. CXOACTBO XUMUYECKOTO
COCTaBa KJIETOK Pa3HbIX OPraHU3MOB KaK J0Ka3aTEIbCTBO UX POJICTBA.

JlabopaTtopHnas paGora:

1. JleiictBue ¢depMeHTa KaTana3bl MU HU3MEHEHHE €€ AaKTUBHOCTH O]
JEUCTBUEM TEMIIEPATYPHBIX (PAKTOPOB M XMMHUYECKUX BEIIECTB.
2. O6HapyxxeHue O€IKOB, VIJICBOJOB, JMIUIOB MW BUTAMHUHOB B
OMOJOTUYECKUX OOBEKTAX.
4. OcHoBbl nuTOJI0TMH — 20 Yacos.

Lumonoeuss — nayka o xnemke. M.Ilneiioen u T.Illeann — 0CHOBONOIONCHUKU
Kk1emouHnou meopuu. OCHOBHbBLE NONONHCEHUSI COBPEMEHHOU KaemouHou meopuu. Pono
K1emOo4HOU meopuu 8 hoOpMUpo8aHuy cOBPEMeHHOl eCmecmeeHHOHAYYHOU KAPMUHbL
mupa. Memoowl usyuenus: Kiemku.

Hcropus wuccienoBanuss KieTku. CTpOEHHE CBETOBOTO M 3JIEKTPOHHOIO
MUKpockona. CKaHUPYIOIIMI MHUKPOCKOIN. (OCHOBHBIE METOABI IPUTOTOBJICHUS
MHUKPOIIPENapaToB.

CrpoeHHe KIETKM J>KMBOTHBIX M pacTE€HUi, HaO0M0JaeMoe B CBETOBOW U
AIIEKTPOHHBIA MUKPOCKONBL. Cmpoenue u @ynkyuu yacmeu u op2anoudos KiemKu.
Crpoenrie u ¢yHKuMM MeMOpaH kieTku. I[lna3maruueckass MemOpaHa u ee
ocobeHHocTH. [laccuBHBIM M aKTUBHBIA TpaHcmopT. PaboTa KIETOYHBIX HACOCOB.
OcMoToYECKHE SBIEHUS U UX POJIb B KJIETKAaX. [[UTOCKENET KIETKU: €ro CTPOECHUE U
3HaueHue. [Iuno- u ¢arouuros. OpraHoubl ooIIKEe IS 000N IyKapHOTUYECKON
KJIEeTKH U uX GyHKUuuu. OpraHou bl ABUKEHUS U UX padota. OTIUYMsS pacTUTEIbHON
KJIETKU OT )KMBOTHOM U UX NMpU4YnHbl. CTpOEHNE KIIETOYHON CTEHKU PACTEHUH.

Krnerka - enuHuIa CTpOCHHST OPraHU3MOB. B3aumocesazu cmpoenus u @yHKyui
yacmel u o0p2aHoudos Kiemku. Xumuueckuti cocmas, cmpoenue u QyHKyuu
XPOMOCOM.

Knemxka — cenemuueckas edunuya sxcueoco. Comamuyeckue u noiosvie Kiemku.
BunioBoe noctosiHCTBO yKciia, (OpMBbI U pa3Mepa XpOMOCOM.

Kusnennwtii  yuxn  xnemku: ummepgaza u  mumo3. Dazvl  mumosa.
MuToTHueckoe JdelieHHe KIETOK S>KUBOTHBIX M pacTeHuil. Metio3, e2o ¢a3zbi.
Pazeumue nonogvix kiemox y pacmenuti u H#CUBOMHDBIX.



Mmnozoobpazue  knemok.  Ilpoxapuomer  u  sykapuomvl.  CTpoeHHE
IIPOKAPUOTUYECKUX KIIETOK. Teopust MpoUCX0kKACHUSI MUTOXOHAPUNA U XJIOPOILIACTOB
OT CBOOOJTHOKMBYIIMX IPOKAPHUOT. JleeHne npoKapruOTUIECKON KIETKH.

JlabopaTopHas padora:

1. YCTpOWCTBO CBETOBOIO MUKPOCKOIIA U TEXHUKA MUKPOCKOIIMPOBAHUS.

2. OCOOEHHOCTH CTPOEHUS KIETOK MPOKAPHUOT U IYKapHOT.

3. [lna3monu3 u Aemna3Moiin3 B KJIETKaX KOXKHIIbI JyKa.

4. HaOmroneHne pacTUTENbHBIX U JKUBOTHBIX KJIETOK MO, MUKPOCKOTIOM.

5. buo3HepreTnyeckue MPouecchl: KJIETOYHOE AbIxaHue — 12 yacos.

Knerka - eaunHuIa KU3HENEATEIBHOCTH OpPraHu3MoOB. (OOmeH eewjecms u
npespaweHus dHepeuu 8 kiemke. Mertabomu3am. DepMeHTBHI, HUX XUMHUYECKas
IpUpOJIa, POJib B METAa00IM3ME. DHEPreTUYECKUI U MIaCTUUECKUid OOMEH.

Onepeemuyueckuu oomen. Cmaouu snuepeemuvecko2o obmena. bpoowcenue u
ovixanue. AT® u npyrue Makpo3prudyeckue coequHeHusi kieTku. Iyt cuHTe3a
ATO® B kietke — cybcTpatHoe ¢pochopunupoBaHre U XeMUOCMOC. [ TTUKONN3 Kak
MEPBBIA 3Talm a’3pOOHOT0 M aHA’POOHOTO JbIXaHUA. OTambl TJIMKOJIW3a U HX
noApoOHAasl XapaKTEPUCTHKA. ODHEPreTUYECKU BBIXOJ TJIUKOIM3a. AHa’poOHOE
JbIXaHUE Ha MPUMEPE MOJOYHOKHCIOTO M CHUPTOBOrOo OpOKEHHs. 3HAUEHHE 3THUX
MIPOIIECCOB TUISt YeJioBeKa. AspobHOe JIbIXaHUE: LUK KpeOca,
AJIEKTPOHTPAHCIIOPTHAsL 1Lenb U ee paborta. Ponb pa3iauyHbIX KOMIIAPTMEHTOB
MUTOXOHJPUH B MPOIIECCE JbIXaHUSA. DHEPreTUYECKUN BBIXOJ adPOOHOTO JBIXaHUS.
Kupsl 1 GenKu Kak OKUCIUTENbHBIN cyOcTpar. [lezaMuHupoBaHue.

B3aumuble mipeBpamieHus OC€NIKOB, JKUPOB W YIVIEBOJIOB, M NYTH UX
OCYLIECTBJICHHUS.

6. ABTOTpOHOE NUTAaHME — 12 YacoB.

Domocunme3.  Ceemosvle U  meMHO8ble  peakyuu  Gomocunmesa.
ITnacmuueckuti 0omen. CoONHIIE — OCHOBHOM HMCTOYHHK JHEpPrUd s Ouocdepsl
3emun. Kiaccudukanusi opraHu3MoB 10 UCTOYHHMKY YIJIEpOAa M SHEPTrUu, KOTOPbIE
OHM HCHOJIb3YIOT. 3HaueHHe (OTOCHHTE3a U €ro KocMuueckas podb. Hcropus
uzyueHusi porocunresa: onbiTel Ban — ['enbmonta, [Ipuctnu, Illeene, Nnrenxaysa,
Cakca, binexmana, [{peta. Ctpoenue xynoporiacta. Posib xjgopoduiia B HOMIOMEHUN
sHeprum cBeta. Mcmonb3oBaHHWE DSHEPrUM CBeTa B Ipolecce 00pa3oBaHUs
OpraHMYECKUX BEUIECTB M3 HeopraHmdyeckux. [IurmMeHThl jmcTa U (HOTOCUCTEMBI.
buoxumus mpouecca QorocunTeza. CBeToBbIe peakuuu (QoTocuHTE3a, padora
dboTocucteM, MUKINYECKOEe U Henukindeckoe GorodochopuiupoBanue. OCHOBHbBIE
pe3ysIbTaThl CBETOBOM (pa3bl M MX 3HAUCHHE JUIsl JalbHEHUIEro NpoTeKaHus Mpoliecca.

OkcnepuMenTsl KanbBuHa M uX pe3ynbTaThl. Peakuum uukina KanbBuHa.
Bnusaue ycrnoBuii Ha ckopocTh (oTocuHTe3a. [lyT MOBBIMICHHUS MPOIYKTUBHOCTH
¢oTtocuHTe3a. POTOABIXaHUE: MPUUYUHBI, PE3YyJbTaT NEUCTBHUS W IyTH YCTPAHEHUS
BpPEAHBIX IOCIEACTBUI. AJbTEpHATHBHBIE NMyTH (OTOCHHTE3a: MyTh X3Tua-Cidka,
CAM- meTaboau3m.

Ocob6enHnoctu (OTOCHMHTE3a Yy TMPOKAPUOT: I[MAHOOAKTEpUU, 3€JICHbIC U
nypIypHble cepoOaKTepuu, NypIypHbIE HECEPHbIE OaKTEPUU.

Xemocunmes. Ponb xemocunmesupyrowux 6axmeputi Ha 3emie. XeMOCUHTE3 y
&Kene300aKkTepuil, 0eCIIBETHBIX cepoOaKTepHii 1 HUTPUGPUKATOPOB.



KpyroBopoThl MUHEPATBHBIX JIEMEHTOB, HEOOXOIUMBIX KUBBIM OpPTaHU3MaM:
yrieposa, a3ota, pocdopa u cepbl. MuHEpanbpHOE MUTAHUE PACTEHUN 1 KUBOTHBIX.

Bo3moskHbIE TIyTH 3BOMONMM OMO’HEpreTHYecKux ImpoieccoB. [lepexom ot
XUMUYECKOU 3BOJOIMU K Ononorndeckoil. [losiBinenue y npoOMOHTOB MEMOpPaHHOTO
MOTEHIIMANIa U BO3MOXHBIE MYTH €ro 3BOMIOLMHU. HekoTopbie TepMOIUHAMUYECKUE
OCOOCHHOCTH >KUBBIX CUCTEM.

3. TemaTHYeCcKoOe NJIAHUPOBAHME:

Ne Pasznen Bcero | B Tom uncie:
YacCoOB | Teopu | MPaKTH
| Ka
Beenenue 6 6
1 1. DBOIIOIMOHHOE YUCHUE 20 18 2
2 2. Pa3BUTHE OPraHUYECKOTO MUpPa 12 10 2
3 3. XumMuyeckrue KOMIIOHEHTHI JKMBOT'O 20 18 2
4 OCHOBBI IIMTOJIOTUH 20 16 4
5 buosnepreTnueckre npouecesl: 12 12
KJICTOYHOE JIbIXaHUe
6 ABTOTpO(hHOE MUTAHHUE 12 12
Hroro: | 102 92 10

Y4eOHoe nmocodue:

buomorns. OOmas Owomorms. 10-11 kmaccer: yue6. Jlng oOmeoOpa3oBar.
yapexaeHuil: mpodui. ypoBeHs: B 2 4., 4.1 / [IL.M. bopoaun, JI.B. Beiconkas, I".M.
Jpviun v ap. |; nox pen. B.K. lymuoro u I''M. [Ipimmmna; Poc. Axkan. Hayk, Poc.
Axkan. O6pazoBanusi, u3a-so «lIpocemienue». — 10-e u3zn. — M.: IlpocBemieHue,
2012. —303c.: mi. — (AKkaleMUYECKUI IKOJbHBIA YUYCOHUK).



	1. Эволюционное учение – 20 часов
	3. Химические компоненты живого – 20 часов.

