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Pabouas mporpamma mo 6monoruu 9 Kiacca.

IOACHUTEJIBHAA 3AITMCKA

[porpamma npeaHa3HavYeHa A1t H3y4eHus npeameTa «Ooras oronorus» B 9 kiaccax ooiieoopa-
30BaTeJIbHBIX IIKOJI M pacCUMTaHa Ha 2 yaca KJIaCCHBIX 3aHSTHIA.

[Iporpamma kypca (68 4acoB) MOJHOCTHIO BKIIFOYAET B Ce0s1 BOMPOCKHI IPOrpaMMbl 00111e00pa3oBa-
TenbHOM 1KoJIbI i 10—11 kimaccoB. B Hell coxpaHeHbl BCE pa3ieibl U TEMbI, U3y4aeMbIe B CpEIHEN
00111600pa30BaTEIIbHOM IIKOJIE, OJJHAKO COJICPKAHUE KaXKI0ro y4eOHOTo 0JIOKa YITPOIIIEHO B COOT-
BETCTBUU C BO3PACTHHIMU OCOOEHHOCTSIMU YUAIIIUXCSI ¥ ¢ YYETOM 00pa3oBaTesbHOro ypoBHs. [pen-
CTaBJICHO 3HAUMTEIHHOE YHCIIO Ja00PaTOPHBIX PadOT, AEMOHCTPALMI U SKCKYPCHA, 00JIerJatonmX
BOCHpHsITHE yueOHoro Matepuana. [locienoBarensHOCTh H3ydeHHUs MaTepraia Takke ClioCOOCTBYET
MHTETpaIMU Kypca B CHCTEMY OMOJIOTMYECKOT0 00pa3oBaHusl, 3aBepiIaeMoro B 9 kiacce.

[Iporpammoii npegycMaTprBaeTcsl H3y4eHUE YHaIlMMICS TEOPETUYECKUX U IMPUKIIAHBIX OCHOB
o01eii 6uosornu. B Hell HalLM OTpaXKeHUE 3a/1auH, CTOSIIIME B HACTOSIIIEE BpeMs Tiepe]] OHOIOTH-
YeCKOW HayKOM, pelieHre KOTOPBIX HAIIPaBJIEHO HA COXPAHEHUE OKPYKAIOIIEH ITPUPO/IBbI U 310POBbSI
yenoBeka. Ocoboe BHUMaHUE YIIENICHO SKOJIOTHYECKOMY BOCIIUTAHHUIO MOJIOJICHKH.

N3ydenne kypca «O011ast OM0I0rush» OCHOBBIBAETCS HA 3HAHUSX YUYAIIMXCS, TOTYUYEHHBIX TIPU U3Y-
YeHUM OMOJIOTHYECKHX AMCLIUILUIMH B MIIAIIINX KJIaccax CpeIHEH IIKOIBI IO CIIeHUaIbHBIM IPO-
rpamMMam, U sSIBJISIETCS POAOKEHUEM JIMHUN OCBOCHUS OMOJIOTMYECKUX AUCIUIUINH, HA4YaTou B 5
kiacce yueOnukoM «I Ipuponosenenue» A. A. [TnemrakoBa u H. Y. Connna, yueOnukom «0KuBoit op
ranmm» H. Y. Connna 1uist yyanmxcs 6 kiaccoB v ydeOHukoM «bronorus. MHOrooOpasme KkuBbIX
opranu3moB» B. b. 3axaposa u H. 1. Connna. 3yuenue npenmera Takke OCHOBBIBAETCSI HA 3HAHU-
X, IPUOOPETEHHBIX HAa YPOKaX XUMUH, (PUUKH, UCTOPHH, (PU3NUECKOE 1 IKOHOMUYECKOH reo-
rpadum.

J171s1 moBBIIIIeHHsT 00Pa30BaTENILHOTO YPOBHS U MOMYYEHHS HABBIKOB IO MPAKTHYECKOMY HCTIONb-
30BaHHUIO MOTYYEHHBIX 3HAHUIA MPOrPaAMMOI TIPEAYCMaTPUBACTCSI BHITIOTHEHUE Psijia TaO0PaTOPHBIX
paboT, KOTOPBIE ITPOBOASATCS MOCIE MOIPOOHOr0 MHCTPYKTAXKa M O3HAKOMIICHHS YYaIIIUXCs C yCTa-
HOBJICHHBIMH TIPABUJIAMU TEXHUKH O€30IaCHOCTH.

Jnst yrmyOneHus 3HaHWH U pacIIMpeHus: KPYro30pa yJaruxcsi PEKOMEHTYIOTCS 9KCKYPCHH TIO
pazzenam mporpammsl: « HacrencTBeHHOCTh 1 I3MEHIUBOCTh OPTaHMU3MOBY, « DBOJTFOLIS YKUBOTO
Mupa Ha 3emiey, «B3auMOOTHOIIIeH!s opraHu3Ma u cpesibl. OCHOBBI HKOIOTHIY. C 3TOM Ke HENbIO
[TpemycMOTpeHbI IEMOHCTPALIHN.

B nmporpamme aetcst mpuMepHOe paciipe/ieieHie MaTepraia rmo paszeiaM u TeMam (BU dacax).
[TpeqMeTHBIM KOMICCHSIM TIPEIOCTABIISICTCS TIIPABO BHOCHTH NPEJUIOKEHHS TI0 N3MEHEHHIO 00BheMa
11 TTIOPs/IKA U3TI0KEHHS OT/IENTBHBIX TEM M BOIIPOCOB. DTH V3MeHeHNs B yCTaHOBIEHHOM TOPSI/IKE
JIOJDKHBI OBITh YTBEPKJICHbI 3aBEYIOIIMM Y4eOHOM 4acThIo (3aMECTUTEIEM JUPEKTOPA 10 Y4EOHOM
paborte).

B nporpamme chopmyHpoBaHbI OCHOBHBIE TIOHATHS, TPEOOBaHMS K 3HAHUSM M YMEHHSM y4a-
IIMXCS TI0 OCHOBHBIM O11okaM uH(popMaruu. B koHIle kax1oro pasaena 0003Ha4eHbl MEXKITPEAMET-
HBIE CBA3H Kypca «OO01mast OMoorus» ¢ IpyruMy n3ydaeMbIME ipeaMeTamu. [ IpeaMeTHpie Komuc-
CHU KOHKPETU3HPYIOT 3TU CBSA3H C YUETOM pacrpeeseHus IPeIMETOB 10 roJaM 00ydeHusl.

B nporpamme npuBeneH ClMcoK; OCHOBHOM, TOTIOJIHUTEBHONW M HAYYHO-TIOIYJIIPHOM JIUTEPATY-

038

COJEP/)KAHUE KYPCA
(70 gacos, 2 yaca B HEJEJIO)

Beenenne (1 yac)

Mecro kypca «O01mast OMOIOTHS B CUCTEME €CTeCTBEHHOHAYYHBIX TUCIUIUINH, a TAKKe B OHO-
nornyeckux Haykax. Llenu u 3agaun kypca. 3HaueHue npeaMera Juis HOHUMaHUs! €IMHCTBA BCETO
YKMBOTO Y B3aMMO3aBHCUMOCTH BCEX yacTert onocdepsl 3emim.
PA3JEJ 1
IBoJTIoIMsI JKUBOro Mupa Ha 3emiie (21 4vac)



Tema 1.1.
MHoroo0paszue KHBOT0O MUpA.
OcHOBHBIE CBOMCTBA KUBBIX OPraHu3MoOB (2 yaca)

EnuHCTBO XMMHUECKOro COCTaBa >KUBOM MaTepUH; OCHOBHBIE TPYIIITbl XUMUYECKHUX JIEMEHTOB U
MOJIEKYJT, 00pa3yolIne )KUBoe BetiecTBo Orochepsl. Kiierounoe crpoeHre opranu3mMoB, HaCEISII0-
nwx 3emiro. OOMEH BEIIECTB U CaMOPETyYJISLMS B Onooruueckux cucteMax. CaMoBOCTIpOH3BeIe-
HUE; HACJIEJCTBEHHOCTh U M3MEHYMBOCTb KaK OCHOBA CYIIECTBOBAHUS ®KHUBOIM MaTepuu. Poct u paz-
Butue. Paznpaxxumocts; (hopMbl H30MpaTenbHON peakiuy OpraHu3MOB Ha BHEIIIHUE BO3JICHCTBUSL.
PUTMUYHOCTB MPOIIECCOB KU3HEACATEILHOCTH; OMOJIOTMIECKHIE PUTMBI U HX 3HaueHue. [{uckper-
HOCTb >KMBOT'0 BEILIECTBA M B3aMOOTHOIIEHHE YaCTH U LIEJIOro B OMOcHCcTEMaxX. DHEPro3aBUCUMOCTh
JKHMBBIX OPTaHU3MOB; (POPMBI TOTPEOICHUS SHEPTUH.

[apcTBa %1BOI MPUPO/IBL; KPaTKask XapaKTEPUCTHKA €CTECTBEHHOM CHCTEMBI KJIAaCCU(PUKAIIN
JKMBBIX OpraHn3MoB. BuioBoe pazHooOpasue.

m J[eMoHCTpalus cXeM CTPYKTYpHhI LIAPCTB KUBOU MPUPOJIBL.

Tema 1.2.
PazBuTre Ononoruy B JOAapBUHOBCKHIA TIEpHOJ (2 yaca)

Pa3BuTne Ononorny B T0AapBUHOBCKHI MEPHOI. | 0CTIONCTBO B HAyKe MPEACTABICHUH 00 «@3Ha-
YaJIbHON L1eJIeCO00Pa3HOCTI» U HEM3MEHHOCTH JKUBOM npupopl. Pabotsl K. JInHHes no cucre-
MaTHKe pacTeHUM U KUBOTHBIX. DBoJtonmonHas Teopus XK. b. Jlamapxka.

m JleMoHcTparus 6uorpaduii ydeHbIX, BHECIIMX BKJIa]] B Pa3BUTHE 3BOTIOLMOHHBIX Uael. Ku3Hb
u nesresibHoCTh JK. b. Jlamapka.

Tema 1.3.
Teopus Y. JlapBrHa 0 POUCXOXKICHUN BUIOB ITyTEM €CTECTBEHHOI0 0TOOpa (5 4acoB)

[pennoceuiku Bo3HUKHOBeHMs yueHus Y. [lapBrHa: JOCTIKEHHUS B 00JIaCTH €CTECTBEHHBIX HAYK,
sKcriequIMoHHbI Matepuai Y. Jlapsuna. Yuenue Y. [{lapuna 06 HCKycCTBEHHOM OTOOpE.

VYuenue Y. [lapBruHa 0 ectecTBeHHOM 0TOOpe. Bua — sremMeHTapHast 3BOMIOIMOHHAS €TUHUIIA.
BceoOmiast uHMBY TyalibHAst U3BMEHUYMBOCTD M M30BITOYHASI YUCIICHHOCTh TOTOMCTBA. bopr0a 3a cy-
IIECTBOBAHKE U €CTECTBEHHBIN 0TOOP.

m JlemoHcTparms. buorpagus Y. lapsuna. MapuipyT u koHkpetHble Haxoaxu Y. /lapBuna Bo
BpeMsI ITyTeHIeCTBUs Ha Kopalie «bBUriib.

Tema 1.4.
[Tpucrnoco6neHHOCTh OPraHU3MOB K YCIIOBUSIM BHEIITHEH CpeJIbl Kak pe3ysbTar IeHCTBUS
€CTECTBEHHOT0 0TOOpa (2 Jaca)

[IpucnocoburenbHbIe 0COOEHHOCTH CTPOEHUS], OKPACKH TeJa U MOBEJEHUS KUBOTHBIX. 3a00Ta O
notomMcTBe. PU3NOIOrNYECKUE aJalTall|H.

Tema 1.5.
MukposBosmors (2 daca)

By xak reHeTHuecKy M30JIMpOBaHHAS CHCTEMA; PEMPOTYKTHBHAS U30JIAIMS M €€ MEXaHU3MBL.
HOHYJ'ISIHI/IOHHaSI CTPYKTYpa BHJa, SKOJOITMYCCKUC U TCHETUYCCKUE XapaKTCPUCTUKU HOHy.]'ISIIIHfI.
[Momymsiwist — sreMeHTapHast 3BOOIMOHHAs eHUIA. [TyTH 1 CKOpOCTh BUA00OPa30BaAHMUSI; T€0-
rpadUecKoe U SKOJIOTUIECKOE BHI000pa30BaHME.

m J[eMOHCTpaIus cXeM, WILTFOCTPUPYIOIIUX MPOIECC Teorpaduueckoro BUI000pa30BaHus; KUBBIX
pacT €HUN U JKUBOTHBIX, rep6apI/IeB n KOJ'IJ'IGKHI/IfI, MOKAa3bIBAOIUX HHANBHUAYAJIbHYIO U3SMCHUNBOCTD
Y pa3Ho00pa3ue COPTOB KYJIBTYPHBIX PACTEHHUI U TIOPOJI IOMAIITHUX KUBOTHBIX, & TAKXKE PE3YIBTATHI
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOUTAHUS U PEe3yAbTaThl BUI000OPa30BaHMS.

m JIaGoparopHsie U ipakTHYecKre padoThl M3yueHne mpucrnocoOIeHHOCTH OpraH3MOB K Cpeie
o0OuTaHUs.



V3ydeHne N3MEHYNBOCTH, KPUTEPHUEB BUIA, PE3YIbTATOB HCKYCCTBEHHOT'O OTOOpa Ha COpTax
KYJIETYPHBIX PaCTCHHH.

Tema 1.6.
buonoruueckue nocneacTeus ananrauu. Makpossosonus (3 yaca)

['maBHBIC HaITPaBIICHUSI 3BOJIOIIOHHOTO TIporiecca. bruonormyeckuii mporpecc 1 OHOIOrHIeCKUin
perpecc (A. H. CeBepuioB). [Tytu noctmkenust ouonoruueckoro mnporpecca. OCHOBHBIE 3aKOHO-
MEpPHOCTH 3BOJIFOIUH. JUBEPTEHIINSI, KOHBEPTCHIIUS, TapaJlIelIn3M, MPABHUIIA IBOITIOLHH
Py OPTaHU3MOB.

Pe?)y.]'IBTaTBI OBOJIFOIINH: MHOFOO6paSI/Ie BHUI0B, OpraHU4eCKas I_IeJ'IeCOO6p33HOCTI), ITOCTCIICHHOC
YCIOKHCHHUEC OpraHru3alum.

m /leMoHCTpalus npuMepoB TOMOJIOTUYHBIX H AHATIOTHYHBIX OPraHOB, MX CTPOSHHUS U IPOUCXOK-
JICHUSI B OHTOT'€HE3€; CXEMbI COOTHOIICHUS ITyTEH MPOrPeCCUBHON OMOIOTMUECKOM IBOJIOIMU; MaTe-
pHANIOB, XapaKTEPU3YIOIIMX MPEICTaBUTENEH JKUBOTHBIX U PaCTeHUI, BHECEHHBIX B KpacHyto KHUTY
Y HAXOJISIIMXCS [IOJI OXPAHOM TrOCyIapCTBa.

Tema 1.7.
BoznukHOBeHME sxn3HU Ha 3emiie (2 Jaca)

Oprannyeckuii MUp Kak pe3yJIbTaT IBOMOLIH. BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIIe.
XumHuueckui, peaduoiorndeckuii (teopust akaaemuka A.J.Onapuna), OMoIOrHuecKuii ¥ Coruab-
HBII ATarbl Pa3BUTHS KUBOI MaTEpHH.

OUIIOreHeTHYECKUE CBSI3U B YKUBOW MPUPOJIC; ECTECTBEHHAS KIIACCU(PHKAIHS )KUBBIX OPraHU3MOB.
m /IeMoHCTpanust cxeM BO3HUKHOBEHHUSI OTHOKJIIETOYHBIX DYKapHOT, MHOTOKJIETOUHBIX OPTraHU3MOB,

Pa3BUTHS LIAPCTB PACTEHUN U YKUBOTHBIX.
Tema 1.8
PazButue xu3nn Ha 3emiie (3 daca)

Pa3BuTre xu3HM Ha 3emJie B apXeiCKyr0 U IPOTEPO30MCKYO 3pbl. [lepBble criepl KU3HU Ha 3eMie.
[osiBneHne BceX COBPEMEHHBIX TUTIOB OECIIO3BOHOUHBIX KUBOTHBIX. [lepBbie XopnoBbie. Pa3Butne
BOJIHBIX PACTCHU.
PazBuTHe >xr3HM Ha 3emIie B Maje030MCcKyo Apy. [10osiBIIeHNE 1 HBOTIONHNS CYXOITYTHBIX pacTe-
Huil. [[anopoTHUKH, CEMEHHBIE MATOPOTHUKH, TOJIOCEMEHHBIE PACTeHNUs. BO3HMKHOBEHNE TO3BOHOY-
HBIX: PBIOBI, 3 MHOBO/IHBIE, TPECMBIKAIOITHECS.

Pa3BuTHe xn3HM Ha 3emJie B ME3030MCKYIO U KallHO30MCKYIO 3pbl. [losiBNieHre U pacrpocTpaHne-
HUE MTOKPBITOCEMEHHBIX PACTEHHUA. BO3HUKHOBEHME NTUI U MileKonUTarommX. [loseienue u pa3su-
THE IPUMATOB.

[Tpoucxoxnenne yenoBeka. MecTo yenoBeka B %HMBOU nprpozae. CucreMaTuyeckoe MojloKeHUe BU-
1a Homo sapiens B cucteme >kMBOTHOTO MUpa. [Ipu3HaKy 1 CBOMCTBA YeIOBEKA, TO3BOJISIOIINE OT-
HECTH €T0 K Pa3IMYHBIM CUCTEMATHUYECKUM T'PYIINaM 11apCTBa KUBOTHBIX. CTaUH SBOJTIOIIH YEII0-
BEKa: IPEBHEUIINIA YEIOBEK, IPEBHUIN YEIIOBEK, IIEPBBIE COBPEMEHHBIE JTFO/IH.

CoiicTBa yenoBeka kak 6uonorudeckoro Bua. [lomymsimonnas ctpykrypa Buaa Homo
Sapiens; deoBeYECKHEe pachl: PacooOpa3oBaHuUe; SAMHCTBO MPOMCXOXKICHUS pac. AHTHHAYYHAS
CYIIHOCTb pacu3Ma.

m/leMoHCTpatms pernpoaykiuii kapTus 3. bypuana, oTpaxarommx GayHy u (Gaopy pasTuuHbIX
3p Y IEPUOJIOB; CXEM Pa3BUTHS LIAPCTB KUBOM MPUPOJIbI; OKAMEHEJIOCTEMN, OTIIEYATKOB PACTEHUH B
JPEBHUX MOPOJIax.

Monenu CKeneToB 4eloBeKa ¥ MTO3BOHOYHBIX JKUBOTHBIX.

m OcHoBHble oHsTHSI. briomorust. YKu3Hb. OCHOBHBIE OTIIMUHS )KUBBIX OPTaHU3MOB OT OOBEKTOB
HEKUBOU TIPUPOIBL. Y POBHH OpraHU3aINK KUBOM Marepui. OOBEKTHI U METO/IbI U3YUEHHS B OHOIIO-
ruu. MHoroo6pasue >KMBOro Mupa.

OBommonus. Bun, nomymnsiust; ux kputepun. bopb0a 3a cymectBoBanue. EctecTBeHHBIN 0TOOP Kak
pe3ynbTaT O00phOBI 3a CYIIECTBOBAHHE B KOHKPETHBIX YCIOBHSIX CPE/Ibl OOUTaHUS. «BOTHBI KU3HI.



MaxkposBosmmorst. bronoruueckuii mporpecc u 6uosnorndeckuit perpece. Ilytu noctmkenus 6uo-
JIOTMYECKOT'0 porpecca; apoMopdo3bl, HAXOAANTALMH, 001Ias JereHeparusl.

Teopus akagemuka A. Y. Onapuna o IpoUMCXOXKIEHUH KU3HU Ha 3eMJI€.

Pa3BuTHe ;KMBOTHBIX U PACTCHUI B pa3iIM4HbIE IEPUOBI cyniecTBOBaHus 3emin. [locrenennoe
YCJIOKHEHUE OpPraHU3aluK ¥ IPUCIIOCOOIEHHE K YCIOBHAM CPEJIbl JKMBBIX OPIraHU3MOB B IIPOLIECCE
sposoLyH. [Iponcxoxknenue yenoseka. [IBrKyiue cuibl aHTponorenesa. Poss Tpyna B mponecce
NpeBpaIIeHNs 00E3bsHBI B YeJIoBeKa. YelloBeYeCKHe pachl, MX equHCTBO. Kputuka pacusma.

m YMeHus. OOBSACHATH C MAaTEPUATMCTUYECKUX MTO3ULIMI ITPOLIECC BOSHUKHOBEHUS )KU3HU Ha 3eM-
JIe KaK €CTECTBEHHOE COOBITHE B IIETTH SBOJIOIMOHHBIX ITPEOOpa30BaHU MaTEPHH B IIEIIOM.
OOBSCHATH OCHOBHBIE CBOMCTBA JKMBBIX OPraHM3MOB, B TOM YHMCJIE IPOLIECCH METab0IM3Ma, ca-
MOPETYJIALHIO; TIOHSTHE TOMEOCTa3a Kak pe3y/IbTaT BOIOINH KHBOH MAaTEPHH.
Hcronb30BaTh TEKCT y4eOHHMKA U JPYTUX YUEOHBIX TTOCOOHH ISl COCTaBIEHMS TaOJIHLI, OTPaXKAOIINX
Tarbl Pa3BUTHUS )KU3HH Ha 3eMIIe, CTAHOBJIEHHS YelioBeka. Vcronp30BaTh TEKCT ydeOHHKa ist pado-
THI C HATYPAJIbHBIMU 00BEKTaMU. /[aBaTh apryMEeHTHPOBAHHYIO KPUTHKY pacu3Ma.

= Mexnpenmernbie cBsBU. Heopranuueckas xuwmu . Kucnopoa, Bogopon, yriiepos,
a30T, cepa, (hochop u apyrue snemMeHTs nepuoarueckoii cucremsl 1. M. Menneneesa, ux
OCHOBHBIE CBOMCTBA.

Opranunueckass XuMus. OCHOBHbIE ITPYIIIbI OPraHUUECKUX coeMHEeHNH. Du3nka.
Honunzupytolee U31ydeHue; NOHITHE O 03€ U3TydeH s U OMOJIOrHYecKoi 3aiuTe. ACTPOHOMUSL.
Opranuzaiys miaHeTHbIX cucteM. CosHeuHas cucreMa; ee CTpykTypa. MecTo miaHeTs! 3emist B
ConHeuHol cucreme.

Uctopus. Kynprypa 3anagnoit EBponsl konna XV — nepsoii nonosunsl X VII B. Kynbrypa
NIEPBOTO MepHoIa HOBOM ncTopuu. Berkue reorpaduueckue OTKpbITHSL.

DKOHOMHUYUECKAs TeoTrpadus 3apydoexHsx crpad. Hacenenue mupa. ['eorpadus
HACEJICHNs] MUPA.

®usnueckas reorpadus. Mcropus KOHTHHEHTOB.

PA3JAEJ 2
CrpyKTypHast OpraHu3aIisi *KUBbIX opraHu3MoB (10 yacoB)
Tema 2.1
XuMuuecKkast OpraHu3anus KieTkd (2 gaca)

OneMeHTHbIH cOCTaB KJIETKH. PacpoCcTpaHEHHOCTh 2JIEMEHTOB, MX BKJIAJl B 00pa30BaHUE )KUBOM
Marepuy 1 00bEKTOB HEKUBOI MPUPO/Ibl. MaKkpo3IeMeHThl, MUKPOAJIEMEHTHI; UX BKJIa]l B 00pa3oBa-
HHE HEOPTaHNYECKUX U OPraHNYECKUX MOJIEKYJI JKMBOT'O BEILIECTBA.

Heoprannueckue Moiekysbl )KUBOTO BEILIECTBA: BOJIA; XMMHUYECKUE CBOIMCTBA M OMOJIOrnYecKas podb.
Conu HeopraHM4ecKuX KUCIOT, X BKJIAJ] B 00ecriedeHre POLIECCOB JKU3HEISSTENbHOCTH U OAJIEp-
YKaHUE ToMeocTa3a. Posib KaTHOHOB M aHHMOHOB B 00ECTIEYEHNH TPOLIECCOB KU3HeAeATenbHOCTH. Oc-
MOC M OCMOTHYECKOE JTaBJIIEHUE; OCMOTHUYECKOE ITOCTYIUIEHHE MOJIEKYII B KIIETKY.

Opranuueckue MoJeKyIbl. bruonornyeckue noauMepsl — OENKH; CTPYKTYpHAs OpraHu3aIlusl.
@OyHKIUHN OETKOBBIX MOJIEKYII. YTi1eBobl. CTpoeHue u Grosiornyeckast poiib. JKupbl — OCHOBHOM
CTPYKTYPHBII KOMIIOHEHT KJIETOUHBIX MeMOpaH U ucTouHUK sHeprun. JJHK — Monekysbl Hacnen-
crBeHHocTH. Penymmmkarus JJHK, nepenava nacnencTBeHHON HH(GOPMAIIMK U3 TIOKOJICHUS B TIOKO-
nenue. [lepenaua HacnencTBeHHON HH(OpMaLK U3 siipa B IUTOILIa3My; TpaHckpunuus. PHK,
cTpykTypa u pynkuun. MupopmanmonHsle, TpaHcopTHble, pudbocomanbsabie PHK.

= JlemoHCTpalusi 00bEMHBIX MOJIEE CTPYKTYPHON OpraHu3aiy OMOJIOTHYECKUX OJTMMe-
POB: O€JIKOB U HYKJIEMHOBBIX KHCJIOT; UX CPAaBHEHUE C MOJIEISIMU UCKYCCTBEHHBIX MOJTUME-
POB (TTOJIUBUHUIIXJIOPHN).

Tema 2.2.
OOMeEH BeIIeCTB ¥ PeoOpa3oBaHKe SHEPTUH B KIleTKe (3 yaca)

OOMeH BeIIecTB M IpeBpaIlieHUe SHEPTUH B KJIeTKe. TpaHCHOPT BEIIECTB yepe3 KIETOUHYIO
meMmOpany. [IuHo- u aronuros. BuyTprkierouHoe nuiieBapeHre 1 HaKOIUIEHUE SHEPTHU; pac-



ICIITICHUEC TTIFOKO3bI. buocuntes 6€JIKOB, JKHUPOB U YIJICBOJOB B KJICTKEC.

Tema 2.3.
Ctpoenue 1 GyHKIMU KIETOK (5 4acoB)

[TpokapuoTtnueckue KieTky; hopma u pazmepsl. CTpOSHHE IUTOIUIA3MbI OAKTEPUATTBHOM KIIET-
KU; OpraHu3aius MetabonnsMa y nmpokapuot. ['enerndeckuii anmapar Oaktepuii. Criopoodpaszosa-
Hue. PazmMuosxenue. Mecto u posib MpoKapuoT B OMOLIEHO3aX.

DykaproTnyeckas kieTka. [lurormniasma sykapuotinueckoit kietku. OpraHesuibl UTOIIa3MBbl, MX
crpykrypa u pynkuun. L{urockener. Bximouenus, 3Hauenue u posis B Metabom3me kietok. Kie-
TOYHOE AP0 — LIEHTP YIPaBICHUS )KU3HEAEATETbHOCTHIO KIeTKH. CTPYKTYpbI KJIETOYHOT'O s/pa:
siepHast 000JI09Ka, XPOMATHH (TE€TEPOXPOMATHH ), SAPBIITKO. OCOOCHHOCTH CTPOCHUS PACTHTEIb-
HOU KJIETKH.

Jlenenue knerok. Knerku B MHOTOKIIETOUYHOM opranusMme. [lonsarue o quddepennumponke Kie-
TOK MHOTOKJIETOYHOTO OpraHu3Ma. MuTtotnueckuid ukit: uaTepdasa, peayrmnukanus JJHK; mu-
T03, (pa3bl MUTOTUYECKOTO JICJICHUS U TIPe0Opa30oBaHUs XPOMOCOM; OHOJIOTUYECKHIA CMBICT U
3HaueHne MHUTOo3a (0ecronoe pa3MHOKEHUE, POCT, BOCIIOTHEHUE KJIETOYHBIX TIOTEPh B (PU3UOIOTHU-
YECKHX M MATOJIOTMUYECKUX YCIOBHUSX ).

KnerouyHast Teopusi CTpO€HHUSI OPraHU3MOB.

m JlemoHcTpaws. [I[puHIMIIMANBHBIE CXEMBI YCTPOKCTBA CBETOBOIO M AJIEKTPOHHOIO MUKPO-
ckona. CxeMbl, WILTIOCTPUPYIOIINE METO/IbI TPENapaTUBHON OMOXUMHH U UIMMYHOJIOTHH. Mozaenu
KJIeTKU. CXEeMBbI CTPOEHUS OPraHOUI0B PACTUTENBHOM U AKUBOTHOM KJ1eTOK. MuKpoIipenaparh! Kiie-
TOK pacTeHUH, )KUBOTHBIX U OTHOKJIETOUHBIX TPUOOB. DUTYypbl MUTOTHUECKOTO JIEJIEHUS B KIIETKaX
KOpEIIIKa JTyKa I10]] MUKPOCKOIIOM U Ha cXeMe. MartepHaisl, pacckasblBaroiue o onorpadusx yde-
HBIX, BHECIIMX BKJIAJl B Pa3BUTUE KJIETOYHON TEOPHH.

m JIaGoparopHas padora
W3yueHune KIIeTOK OaKTepHid, pACTCHHIA M )KUBOTHBIX Ha TOTOBBIX MUKpOIpenaparax ™.

m  OcHoBHble noHATHA. OpraHu4yecKre 1 HEOpraHM4eCKUe BeLecTBa, 00pa3ykolye CTPYKTyp-
HbIE KOMIIOHEHTHI KJIETOK. [IpoKapHOThl: OaKkTepuu U CUHE3eNeHble BOJOPOCIHN (IIMaHOOAKTEPUN ).
DyKapHoTHYeCKas KJIIETKa; MHOT000pa3ue SyKapHuoT; KIETKH OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
opranu3mMoB. OCOOEHHOCTH pacTUTENHLHOM 1 ’KUBOTHOM KJIE€TOK. SIpo 1 IUTOILIa3Ma — TJIaBHbIE
COCTaBHBIE yacTu KJeTkH. OpraHouapl HuTomiasmsl. Brioyenus. Xpomocomsl. Kapuotun. Muro-
TUYECKUN LUK, MUTO3. bHOIOrMYecKuil cMBICIT MUTO3a. 110/105KE€HUs KIIETOYHON TEOPUHU CTPOEHUS
OpPraHU3MOB.

m YMenus. OObsICHATh PUCYHKHU U CXEMBI, IpE/ICTaBIEHHbIE B yueOHnKe. CaMOCTOSATENBHO CO-
CTaBJIATh CXEMBI ITPOLIECCOB, POTEKAOIINX B KIIETKE, U (TIPUBA3bIBATH) OTAEIBHBIE UX JTallbl K
pas3INYHbIM KJIIETOYHBIM CTPYKTYypaM. MIUTFoCTppoBaTh OTBET MPOCTEHILIMMU CXEMAMH U PUCYHKA-
MU KJIETOUHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJIATH MPOCTEUIIINE MTPETapaThl IS
MHUKPOCKOIIMYECKOTO UCCIICIOBAHMS.

m Mexnpenmernble cBs3u. Heopranumueckas XxuMus. Xumudueckue cBsazu. CTpoeHue
BelecTBa. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIINN.

Oprannueckas XUMHUS. [[pUHIMIIBI OpraHU3aliy OPraHUYECKUX COCMHEHNH. YTIIe-
BOJIbI, )KUPBI, OETIKH, HYKJICHHOBBIE KUCIIOTHI.

®ui3uka. CBOWCTBA KUAKOCTEH, TEIJIOBBIC SIBJIEHUS. 3aKOHBI TEPMOJMHAMUKH.

PA3JAEJ 3
PasmMHOMKeHVE ¥ MHMBU/TyaIbHOE pa3BUTHE OpraHu3MoB (5 4acoB)

Tema 3.1.
Pa3mHOXeHUE opranu3MoB (2 Jaca)

CymHocTb 1 (pOopMBI pa3MHOKEHHSI OpraHU3MOB. becronoe pa3sMHOKEeHNE paCTeHUN U JKUBOT-
HbIX. [I010BOE pa3sMHOXKEHHE )KUBOTHBIX U pacTEHHI; 00pa30BaHKE MOJIOBBIX KIETOK, OCEMEHEHHE



Y OILIOOTBOpPEHUE. bronornueckoe 3Ha4yeHue MmosoBoro pasMHoxenus. ['amerorenes. Ilepuoabl
00pa3oBaHMs MOJOBBIX KIIETOK. pPa3MHOXKECHHUE, POCT, Co3peBanue (Meio3) u (GOpMHUPOBAHHE T10-
JOBBIX KIIeTOK. OCOOEHHOCTH criepMaTorenesa u oporenesa. OmiogoTBopeHue.

m /[eMoHCTpalus 11akaToB, WLTIOCTPUPYIOIIUX COCOOBI BETETaTUBHOIO Pa3MHOXKEHUS ILI00-
BBIX JICPEBHEB U OBOIIHBIX KYJIBTYP; MUKPOIIPEIAPATOB SHIEKICTOK; (hoTorpaduii, oTpaxkaronmx
pa3Hoo0pa3re NOTOMCTBA Y OJHOM Mapbl POTUTEICH.

Tema3.2.
WNunuBuayamsHOE pa3BUTHE OPraHU3MOB (OHTOreHe3) (3 yaca)

DOMOpHOHATTBHBIN TIepuo pa3BuTus. OCHOBHBIE 3aKOHOMEPHOCTHU APOOIeHUS, 00pa3oBaHue
OJIHOCIIOMHOTrO 3apojbliia — Osactyinel. ['acTpynsius; 3akOHOMEpHOCTH 00pa30BaHUs JIBY-
CJIOHOTO 3apoabIlia — racTpyibl. [lepBudHbBINA opraHoreHes U nanbHewmas audepeHin-
pOBKa TKaHeil, opraHoB u cucreM. [loctamOproHanbHbIi epruo]] pa3Buths. @opMbl TOCTIMOPU-
OHAITLHOTO Teproa pa3BuTus. Henpsimoe pa3Butue; OIHBIN U HEMOIHBI MeTamopdo3. bruonoru-
YeCcKuil cMbIci pa3Butus ¢ Meramopdoszom. [Ipsimoe passurue. Crapenue.

OO011re 3aKOHOMEPHOCTH pa3BUTHS. broreHeTHuecKnii 3aKoH.

CxoJ1cTBO 3apoAbliieii 1 SMOpUOHANbHAS AUBEepreHus npu3HakoB (3akoH K. bapa). buo-

rereruueckuii 3akoH (D. ['ekkens u K. Miomiep). Pabotsr A. H. CesepitoBa 006 sMOpHOHAIBEHOM
NU3MECHYNBOCTHU.

m JlemoHCTparws Tabiuil, WLUTIOCTPUPYIOIINX Mpoliecc MeTaMop(ho3a y WICHHCTOHOTHUX, TI03BO-
HOYHBIX (KECTKOKPBUIBIX U YEeITyHYaTOKPBUIBIX, aM(UOMHA ); TAOIHII, OTPAKAIOIIIX CXOACTBO 3ap0-
JIBIIICH MTO3BOHOYHBIX KMBOTHBIX, & TAKIKE CXEM MPeoOpa3oBaHKs OPraHoOB U TKaHEH B (puitoreHese.

m OcHoBHbIe noHATHA. MHOrooOpasue GopM U pacrpoCcTpaHEHHOCTh OECIIOION0 Pa3MHOKEHHSL.
Buonornueckoe 3HaueHne Oecronoro pa3MHokeHus1. [1ooBoe pa3MHOKEHHE U ero OHOJIOrHYecKoe
3Ha4yeHue. ['amerorenes; Melo3 u ero ouonorndeckue 3HaueHue. OrioJ0TBOPEHHE.

m YMmenusa. OObACHATE mpouecc meiio3a u ApPYrue sSTallbl O6pa30BaHI/I$I ITIOJIOBBIX KJICTOK, MC-

TIOJIB3YSI CXEMBI M PHCYHKH M3 YaeOHHKA. XapaKTepH30BaTh CYLTHOCTb OECIOJIOro 1 TOJIOBOTO pas-
MHOKEHHSI.

| Me)KHpeI[MeTHLIC cBs3u. He o praHndyeckKkasas XUuMuid. OxpaHa IIpupoabl OT BO3I[CI>1—
CTBUA OTXOA0B XUMHUYCCKUX ITPOU3BOJICTB.

du3uka. DIEeKTpoMarHuTHoe noje. MoHu3upyroliee U31yueHue, IOHATHE O 103€ N3TyUEHUS
1 OMOJIOTUYECKON 3allUTE.

PA3JEJ 4
HacnenctBeHHOCTh M M13MEHYMBOCTH OpraHu3MoB (20 gacoB)

Tema 4.1
3aKOHOMEPHOCTH HACIICIOBAHHS TIPU3HAKOB
(10 gacoB)

OTKpBITI/IC I'. Mennenem SaKOHOMepHOCTCﬁ HacCJICAOBaHUA IIPU3HAKOB. FI/I6pI/I,Z[0JIOFI/I‘-IeCKI/II\/’I
METO N3YYCHUA HACIICACTBECHHOCTH.

I'eneTnyeckoe OIIPCACIICHUC I10J1a.

I'enoTum kak OEI0CTHasA Cucrema. BSaHMOHeﬁCTBHe AJJICIIBHBIX U HCAJUICJIIBHBIX T€HOB B OIIPC-
ACJIICHUM TIPHU3HAKOB.

m J[eMoHcTpanmsa. Kaptel xpoMocoMm yennoBeka. PoI0CIOBHBIE BBIIAIOIIUXCS TPEACTABUTENEH
KYJIBTYpbl. XpOMOCOMHBIE aHOMAJIMH YeJIOBeKa U UX (DEHOTHITNIECKUE TIPOSIBICHHS.
m JIaGopaTtopHas padora

Pemenne reHeTHYECKHUX 33724 U COCTaBJICHHE POAOCIOBHBIX.

Tema 4.2
3aKOHOMEPHOCTH U3MEHYMBOCTH (6 4acoB)

OCHOBHBIC q)OpMBI W3MEHYMBOCTHU. | eHOTUNMYECKas N3MEHUYHUBOCTD. MYTaI_[I/II/I. 3HaucHue MyTa-



Ui JUIS IPAKTHKH CETbCKOTO X03s1iicTBa M OnorexHonorny. KoMOuHaTuBHAs H3MEHYMBOCTD. DBO-
JIOLIMOHHOE 3HAYEHUE KOMOMHATUBHONW U3MEHUMBOCTH.
deHoTUNIYECKAS, WITH MOAU(DHUKAMOHHAS, H3MEHUYMBOCTh. POJIb yCIioBUil BHEIITHEH Cpeibl B
PAa3BUTUM U NPOSIBIICHUY IIPU3HAKOB U CBONCTB.
m Jlemoncrparws. [Ipumepsl MoanpUKaMOHHON U3MEHUMBOCTH.

m JlaGoparopnas pabora. IlocTpoeHne BapualmoHHOW KPUBOH (pa3Mepbl
JIICTHEB PACTEHUH, aHTPOIIOMETPUYECKUE TAHHBIE YUALIHXCS).

Tema 43.
Cenekuus pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB (4 yaca)

LIeHTpBI MPOUCXOXKIACHUS 1 MHOT000pa3ust KyabTYPHBIX pacteHuii. Copt, moposa, ImTaMm.
MeTtozpl ceneKkuuu pacTeHUi U )KUBOTHBIX. J|OCTHKEHHS 1 OCHOBHBIE HAIIPABJICHUsI COBPEMEH-
HOM CeJIeKLIMU. 3HaUeHHE CEJIEKIINH [T Pa3BUTHSI CENTbCKOX03HCTBEHHOIO ITPOM3BOICTBA, Me-
JULIMHCKOM, MUKPOOUOIOTHYECKON U APYTHX OTpaciieid NPOMBIIUIEHHOCTH.

m JleMoHcTparysa. CpaBHUTENBHBIN aHATIU3 TOPOJT JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYp-
HBIX PACTEHUH U UX JUKHUX NpeakoB. Koulekuu u npenapaTbl COPTOB KYJIbTYPHBIX PACTEHHH,
OTJIMYAIOLIUXCSI HAUOOJIbIIEH TITOJOBUTOCTBIO.

m OcHoBHBIE OHATHSA. ['eH. ['eHOTHII KaK cHCTeMa B3aMMO/IEMCTBYIOIMX I€HOB OpraHu3Ma.
[pusnak, cBoiicTBO, peHOTHIL. [ eHETHYECKOE ONpe/IeNIeHrE TI0JIa Y )KUBOTHBIX M PACTCHHUH.
HacnencrBenHas 1 HeHacIeACTBEHHAs U3MEHYMBOCTb. MyTallMOHHAs 1 KOMOMHATUBHAS U3MEH-
yrBOCTh. Moudukanmm;, Hopma peakimu. Cenexnust; ruopuausanust 1 otoop. I'ereposuc u no-
JMIIIonus, ux 3Hadenue. Copr, nopoja, LramMmm.

m YMmenust. OObACHATh MEXaHNU3MBI IIEpE1auy IPU3HAKOB U CBOIMCTB U3 ITOKOJIEHUS B TIOKOJIE-
HHE, a TAK)Ke BO3HUKHOBEHUE OTIIMYUI OT pOAUTENBCKUX (POpM y HOTOMKOB. COCTaBIATh PO-
CTeHIlIMe POAOCIOBHBIE U PELIaTh FTeHeTHUecKue 3a1aun. [loHnmMaThs He00X0AMMOCTh PA3BUTHS
TEOPETUYECKON FeHETUKH U MPAKTUYECKOMN CeNIeKIUU JUIs OBbIIEeHUs 3P ()EeKTUBHOCTH cellb-
CKOXO3SIICTBEHHOTO TIPOM3BO/ICTBA M CHM)KEHHS CE0ECTOMMOCTH MPOIOBOJTHCTBHISL.

m Mexnpenmernsle cBs3u. Heopranunueckas xumuda. OxpaHa npupozsl OT BO3AEH-
CTBHUS OTXOJIOB XUMUYECKUX TIPOU3BOJICTB.

Opranunueckass xuMmus. CrtpoeHue u QyHKIUN OPraHUUECKUX MOJIEKYIT: O€JIKHU, HyK-
nevHoBble kucnotsl (JJHK, PHK).

®usuka. JIMCKPETHOCTD IEKTPUUECKOTO 3apsiia. OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopuu. PeHTreHoBckoe n3nydenue. [lonsaTue o 1o3e n3inydeHus u OMOJIOrMYECKON 3alUTe.

PA3JEJ 5
BsanmooTHoIeHust opraisma 1 cpezibl. OCHOBBI 3kosioruu (5 4acoB)
Tema 5.1
Buocdepa, ee crpykrypa u pynkimu (3 gaca)

buochepa — xuBast obonouka miaaneTsl. CTpykTypa ouocepsl. KommnoneHTs! Onocdeps: xku-
BOE BEIIECTBO, BUJIOBOI cocTaB, pa3HOOOpasue U BKJa B OMoMaccy, OMOKOCHOE U KOCHOE Bellle-
ctBo 6rocdepst (B. U. Beprazckuit). KpyroBoport BeliiecTB B pHpoOIE.

EcrecTBenHbIe coo01IIeCTBA )KUBBIX OpraHu3MOB. buoreorieHo3b1. KOMIOHEHTHI GHOTe€011eHO30B:
MPOJIYLIEHTbI, KOHCYMEHTBI, peAylleHThl. brolleHO3bI: BU10BOE pa3HO0Opasue, IIOTHOCTh MOIYJIs-
[HH, 6romacca.

Abuotndeckue (hakTopsl cpeasl. Posib Temneparypsbl, OCBELIEHHOCTH, BIAXKHOCTH U IpYTruX ¢ak-
TOPOB B KH3HEJESTEIILHOCTH COO0IIECTB. IHTEeHCHBHOCTD AeNCTBUSA (haKTOpa Cpe/ibl; OrpaHNiKBa-
fomuii axrop. BzanumoneiicTBre hakTopoB cpesibl, Mpeienbl BHIHOCIUBOCTH. buotnueckue dakro-
pbl cpensbl. Lenu u cetn nutaHus. DKOJIOTHYECKUe MUPAMUIbL: YKces, OnoMaccsl, s3Hepruu. Cme-
Ha O6uoreH030B. [ IprnurHbI cMeHbI OMO11EHO30B; (POPMHUPOBAHNE HOBBIX COOOIIECTB.

®opMbl B3aUMOOTHOIIEHUH MEXy Oprann3Mamu. [103uTHBHBIE OTHOIIEHHSI — CUMOUO03: MYTY-
aITM3M, KOooTeparusi, KOMMEHCATU3M. AHTUOMOTUYECKHE OTHOILICHUS: XUIIHIYECTBO, TAPA3UTH3M,
KOHKypeHIMs. HelTpanbHble OTHOIEHHUS — HEUTPAIU3M.



m /leMoHCTpanys: a) cxeM, WITIOCTPUPYIOLIMX CTPYKTYPY Onocdepsl 1 XapaKTepU3yIOIInX OT-
JIeTIbHbIE €€ COCTaBHbIE YaCTH, TabJIMII BUIOBOTO COCTaBa M Pa3HOOOpa3usl AKHUBBIX OPraHU3MOB OHO-
cepbl; cxeM KpyroBopoTa BELIECTB B IPUPO/IE;

0) KapT, OTPAXKAIOIIUX T€OJOTNYECKYIO UCTOPUIO MATEPUKOB; PACHIPOCTPAHEHHOCTH OCHOBHBIX
01OMOB cy111H;

B) muadmibMoB 1 knHodmiisma «bruochepay;

I') IPUMEPOB CUMOM03a MpeJICTaBUTENIEeH Pa3IMYHbIX LAPCTB KUBOM MPUPOIBI.

m JlaGopaTopHble U pakTUYecKre padoThl

CocraBiieHrEe CXeM IIepeiau BELECTB U SHEPIUHU (LieNel MUTaHUs).

W3yueHue u orucanue 5JKOCUCTEMbI CBOCH MECTHOCTH, BBISIBIICHHE TUIIOB B3aUMOJICHCTBUS pa3-
HBIX BUJIOB B JAHHOM SKOCUCTEME.

Tema 5.2.
buocdepa u yenopek (2 Jaca)

IIpuponHbIe pecypehbl U X UCIIOJIB30BAHUE.

AHTpOTnIOoreHHbIE (PAKTOPBI BO3ICHCTBHS Ha OHOIICHO3BI (POJIh YSIIOBEKA B IIPUPO/IL); TOCTICI-
CTBUS XO35IMICTBEHHOM AeATeNbHOCTH yenoBeka. [IpobiaeMsl palimoHaIbHOTO IPUPOIOIIOIb30BAHUS,
OXpaHbl IPUPOBL: 3ALIUTA OT 3arpsI3HEHUI, COXPaHEHHE 3TAIIOHOB U MAMATHUKOB ITPUPO/IbI, 00ec-
NIEYEHHE IPUPOJHBIMU PECYPCaMU HACEIICHUS IIJIAHETHI.

m J[eMOHCTpanus KapT 3al0BEIHBIX TEPPUTOPUI HALLIEW CTPAHBI.

m [IpakTuueckas padora

AHanu3 1 OLIEHKA MOCIIEACTBUN AEATENbHOCTH YEJIOBEKA B 9KOCUCTEMAX.

» OcHoBHble noHsTHA. bruocdepa. buomacca 3emiu. buonoruueckas npoxykTHBHOCTb. JKuBoe
BEILIECTBO U €ro GyHKUMH. BHOonornueckuii KpyroBopoT BEIIECTB B IPUPOJIE. DKOIOrHsl. BHel s
cpena. Jkonoruyeckue (hakTopsl. AOHOTHUYECKUE, OMOTHYECKUE U AHTPOIIOTEHHBIE (DaKTOPBI. DKO-
JIOTUYECKHE CUCTEMBI: OMOTEOLIeH03, OMOIIeHO3, arporieHo3. [IpoxylieHTsI, KOHCYMEHTHI, pe-
nyneHTbl. CaMoperyisiiys, cMeHa OMOLIEHO30B U BOCCTAHOBJICHUE OHOLIEHO30B.

BosneiictBue uenoseka Ha 6uocdepy. OxpaHa npupoIbl; OMOIOTHIECKUA U COIIMATBLHBINA CMBICIT
COXpaHEeHHs BUJI0OBOTO pa3HOOOpa3us OMOI1eHO30B. ParrionansHOe NpUpo0n0Ib30BaHNE; HEHC-
yeprnaeMble U McuepriaeMble pecypchl. 3aoBeTHUKH, 3aKa3HUKH, apku. KpacHas kHura. buonuka.

m YMeHus. BEIBIATS PU3HAKY IPUCTIOCOOIEHHOCTH BHIOB K COBMECTHOMY CYIIIECTBOBAHHUIO B
HKOJIOTHYECKUX CUCTeMax. AHAIM3UPOBATh BUJIOBOM COCTaB OMOIIEHO30B. BBIIEnsTh OTnenbHbIE
(bopMBI B3aMMOOTHOIIICHUI B OMOIIEHO3aX; XapaKTePU30BaTh MUIIEBHIE CETH B KOHKPETHBIX YCIIO-
BUSIX OOHMTaHUS.

[TpuMeHATs Ha MPAKTHUKE CBEJCHHUS 00 SKOJTOTUIECKUX 3aKOHOMEPHOCTSIX B MIPOMBIIIIIEHHOCTH U
CEJIbCKOM XO3SIMCTBE JIJIs PaBHIILHOM OpTraHU3aIliH JIECOBOJICTBA, PHIOOBOJICTBA U T. 1., a TAKXKE
JUIS peLIEHHs BCEr0 KOMIUIEKCa 331a4 OXpaHbl OKPYIKAIOLIEH Cpe/ibl M pallMOHAILHOTO IPUPOA0-
TOJIE30BaHMSL.

m Mexnpenmetssie cBssu. Heopraunuueckas xumua. Kucropon, cepa, a3or, hocdop,
YTIIEPO/I, UX XUMHUYECKHE CBOMCTBA. OXpaHa MPUPOJIBI OT BO3JCUCTBUS OTXOA0B XUMUYECKUX TPO-
WU3BOJICTB.

dusuueckas reorpadus. Kmumar 3emnn, kiimmarndyeckasi 30HAIbHOCTb.

®usuka. [lousarue o 103€ UITydSHUS M OMOIOTHUECKOH 3allHTe.

3axmouenwe (1 gac)

PesepBHOE BpeMs1 — 7 4acoB.

TPEBOBAHUVA K YPOBHIO ITOAI'OTOBKH YUAIIMXCS, SAKAHYMBAIOIINX 9
KJIACC
B pesynbraTe nzydeHus npeaMera ydamuecs 9 KJ1accoB JI0JIKHBIL:

3HATL/MIOHUMATDH



® 0COOCHHOCTH KHM3HH KaK ()OPMBI CYIIECTBOBAHHS MATEPUH;
® poJIb (PU3UYECKUX U XUMUYECKUX MPOLIECCOB B KHUBBIX CUCTEMAX PA3IMYHOI0 HEPAPXUUECKO-
I'0 YPOBHsI OpraHU3aLuHy;

= (hyHIaMeHTaIbHbIEC TIOHATHS OUOJIOTHY;

® CYLIHOCTb IIPOLIECCOB OOMEHA BEIIECTB, OHTOI€HE3a, HACIIEACTBEHHOCTH U U3MEHYUBOCTY;

= OCHOBHbBIE TEOPHU OMOJIOTHHU: KIIETOUHYIO, XPOMOCOMHYIO TEOPHUIO HACIIEICTBEHHOCTH, 3BO-
JIFOLIMOHHYIO, aHTPOIIOT€HE3A;

® COOTHOIIEHUE COLUATIBHOTO U OMOJIOTMYECKOTO B SBOJIIOIMU YEJIOBEKa;

= OCHOBHBIE 00JIACTH MIPUMEHEHHUS OHOIOTMYECKUX 3HAHUI B IIPAKTUKE CEITLCKOTO XO3AHCTBA, B
psizie oTpaciel MPOMBIIUIEHHOCTH, IPU OXpaHe OKPY>KaIoLIel CpeJibl U 3I0POBbS UEIOBEKA;

yMeTb

® [10JIb30BATHCSI 3HAHUEM OOLIEONOIOTMIECKIX 3aKOHOMEPHOCTEH 17151 00BSCHEHHS C MaTepHa-
JIMCTUYECKUX MO3UINIA BOIPOCOB MPOMCXOXKICHHS M Pa3BUTHS KU3HH Ha 3eMIIe, a TAKOKE Pa3iid-
HBIX IPYIII PACTCHUH, )KUBOTHBIX, B TOM YKCIIC U YEITIOBEKa,;

® TaBaTh apryMEHTHPOBAHHYIO OIICHKY HOBOM MH(OPMAINK 10 OMOIOTHYECKUM BOIIPOCaM; *

= paboTaTh C MUKPOCKOIIOM M M3rOTOBJISATH MPOCTEHIIINE MPENAPAThI IS MUKPOCKOITMYECKUX
HCCIICIOBAHUI;

® periaTh FreHETUYECKUE 3a/1a49H, COCTABIIATh POJIOCIOBHBIC, CTPOUThH BapUAIIMOHHBIC KPHBbIC HA
PacTUTEIILHOM U )KMBOTHOM MaTepHaJe;

= paboTath ¢ y4eOHON U HAYYHO-TIOMYJISIPHOM JIMTEPATYPOil, COCTABIIATH IUIAH, KOHCIIEKT, pe-
tepar;

® BJIAJICTh S3bIKOM IIPEIMETA.



