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IlosicHuTeILHAA 3aNMUCKA.

PaGouas nporpamma pa3paGoraHa Ha OCHOBe:

- (benepasbHOro TOCYAapCTBEHHOrO0 O00pa30BaTELHOTO CTaHAApTa OCHOBHOIO OOIIEro
o0Opa3oBaHus;

- OenepanbHoro 3akoHa Ne273-O3 ot 29.12.2012 « OO0 obpa3oBanuu B Poccuiickoii
denepannun»

buonorus. Ilpumepnsie paboune mnporpammsel. llpeamerHas nuHus ydeOHukoB B. .
CuBornazoBa. 5—9 kiaccel : yde0. mocoOue misi o6mieoOpa3oBaT. opranuzaumii / B. H.
CusornazoB. — M. : [Ipocsemenune, 2020. — 95 c.

- nuceMa Munucrepcta oopazoBanust PO Ne 08-1786 ot 28.10.2015

- oOpasoarenbHO porpammbel MKOYVY IlaBnosckas OLI Ne2

yueOHuk: «buomorus. 9 knacc» aBropel: B.M.CuBornazos, A.A.KameHCKui,
E.K.xacnepckas, O.C.I'abpuensin ; Mocksa, «IIpocsemenue», 2023 r.
COJIEP2)KAHUE KYPCA

Beenenue (2 gac). Mecro kypca «O0Imass OHOIOTHsI» B CHCTEME €CTeCTBEHHO-HAYIHBIX
JTUCITUTLIINH, a TaK)Ke B Onosiormuecknx Haykax. Llems u 3amaum Kypca. 3HaueHUe TpeaMeTa s
MOHMMAaHMsI €IWHCTBA BCEro JKMBOTO, B3aMMOCBSA3M BCeX dacTedl Owmochepsr 3emun.
buonornueckue Hayku o popme U CTpoeHnr opraHu3MoB. Pa3BuTne cucTeMaTHKH.

Paznen 1. Knerka (9 gacos)

DNIEMEHTHBIN COCTaB KJIETKU. PacrpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIAJl B 00pa30BaHKE
XKHUBOI MaTepuu U 00BEKTOB HEKHUBOW MPUPOJIBL. MaKkpOol3IeMEeHThI, MUKPOAJIEMEHTBI; X BKJIaJ B
o0Opa3oBaHHe HEOPraHWYECKUX M OPraHMYeCKUX MOJIEKYJ KUBOro BemlecTBa. Heopranmdeckue
MOJIEKYJIbl JKMBOTO BEIIECTBA: BOJA; XHMMHUYECKHe CBOiicTBa M Ouosornyeckas poiib. Comu
HEOPraHWYECKUX KHUCJIOT, HX BKJIaJ B OOECeueHHE MPOLECCOB KU3HEAEATEIbHOCTH U
nojajepKaHue romeoctasza. Ponb KaTHOHOB M aHMOHOB B 00€CMEYEHHM TPOIIECCOB
KU3HeNeATeNIbHOCTH. OCMOC U OCMOTHYECKOE JTaBICHUE; OCMOTHYECKOE MOCTYIIEHUE MOJIEKYJT
B Kierky. OpraHnuuyeckue MOJIeKyJbl. buonoruueckue mnonuMepsl — O€NIKH; CTPYKTypHas
opranu3zanus. OyHKIUN OENKOBBIX MOJEKYJ. YrieBoisl. CTpoeHue M OHOJOTrHYecKas poJib.
JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOUYHBIX MEMOpaH 1 UCTOYHUK 3Hepruu. JTHK
— MOJIeKyJIbl  HacieactBeHHocTH. Penymmukamuss JIHK, mnepemaua HacineacTBEHHOM
uHpopManuu U3 MOoKoJieHus B nokoneHue. [lepenaya HacneacTBeHHON MH(GOpMaLUU U3 AIpa B
uuromnasmy; Tpanckpunuus. PHK, ctpykrypa u dynkunuu. MnpopmanronHsie, TpaHCIOPTHBIE,
pubocomansusie PHK. JleMoHcTpamuss 0OBEMHBIX MOJENel CTPYKTYpPHOH OpraHusanuu
OMOJIOTMYECKUX TMOJMMEPOB: OEIKOB M HYKJIEWHOBBIX KHUCJIOT, UX CpPAaBHEHHE C MOJCISIMHU
HCKYCCTBEHHBIX MOJMMEPOB (TIOTUBUHUIXIOPU).

[Ipokapuoruueckue kinetku; Gopma u pazmepsl. CTpoeHHE MUTOIIA3MbI OaKTepUaIbHOU
KIETKW; *opraHuzanus MeTabonu3Ma y TMpoKapuoT. ['eHeTHMdeckwii ammapaT OaKTepHid.
Crnopoo0OpazoBanue. PazmHoxxenue. Mecto u posib MPOKapuoT B OMOIEHO3aX. DyKapHOTHIECKast
kneTka. l{uromnasma sykapuoThyeckoi kiaeTku. OpraHouabl ILUTOMIIA3MBI, UX CTPYKTypa U
¢bysakun. [utockenet. BkimtoyeHus, 3HaUeHHE U pojib B MeTabonu3Me kieTok. Knetounoe saapo
— LIEHTP YIpPaBIIEHUS >KU3HEACATEIbHOCTHIO KIETKU. CTPYKTYphl KIETOYHOTO siApa: siaepHas
0005I0UKa, XpOMAaTHH (T€TePOXPOMATHH), SAPBIIKO. OCOOEHHOCTH CTPOEHUS PACTUTEIHLHOM
knetku. Jlenmenwe kierok. Kierkm B MHOrokimerouHoMm —opranusme. *Ilonstue o



middepeHInpOBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKHMH IHMKI: HHTEpdasa,
penymmukanus JIHK; muto3, ¢aspl MUTOTHYECKOTO NefeHHs U HpeoOpa3oBaHUS XPOMOCOM;
OMOJIOTUYECKUN CMBICT M 3Ha4eHue MuTo3a (Oecmojoe pa3MHOXKEHHE, POCT, BOCHOJIHEHHE
KJIETOYHBIX MOTEPh B (PU3MOJOTHMUECKHX W MATOJIOTHYECKUX YCIOBUsAX). Kierounas Teopus
CTpoeHMs1 opraHu3zMoB. [lemoHcTpauus. [lpuHUMIIMAIbHBIE CXEMBI yCTPOWCTBA CBETOBOIO U
AJIEKTPOHHOI'0 MHUKpockomna. Cxembl, WIIICTPUPYIOLIUE METOJbl OMOXUMHUHM U UMMYHOJIOTHU.
Mopnenu xierku. CXeMbl CTPOEHMSI OPIraHOWIOB pPACTUTENbHOW W IKUBOTHOH KJIETOK.
MukponpenapaTsl KIETOK pAacTeHUH, JKMBOTHBIX W OJHOKIETOYHBIX TpuOOB. DUTypsI
MUTOTHYECKOTO JIEJIEHUS B KJIETKaX KOpEUIKa JyKa 0]l MUKPOCKOIIOM M Ha cxeMme. MaTepuasbl,
pacckasbiBarouiie o ouorpadusax yueHblX, BHECUIMX BKJIAJ] B Pa3BUTHE KJIETOUHOMN TEOPHUH.

JlabopatopHas pabota. M3ydeHue kieTok OakTepuid, paCTEHUI U KUBOTHBIX Ha TOTOBBIX
MUKpOIpernaparax.

OcHoBHble TOHATUA: OpraHuyeckre W HEOPTraHWYeCKHE BEIIECTBa, OOpa3yroIIre
CTPYKTYpHbIE KOMIIOHEHTHI KJIeTOK. [IpokapuoThl: GaKTepuu U CUHE3€eIeHbIe BOAOPOCIH (LIUaHO-
OakTepuu). DyKapUOTHYECKas KIETKAa, MHOT0O0pa3ue JyKaphOT; KJIETKH OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pPACTUTENBHOM M KUBOTHOM KIeTOK. Snpo u
LUTOIJIa3Ma — TJIaBHbIE COCTaBHbIE 4YacTH KieTkH. OpraHouabl IUTOIUIa3Mbl. BriroueHus.
XpomocoMmbl. Kapumotun. MHUTOTHYECKMM LMK, MHUTO3. DBHOJIOrMYECKHMH CMBICI MHTO34.
[TonoxeHuns KIETOYHOM TEOPUHU CTPOEHUSI OPTaHNU3MOB.

Ymenus: OOBSACHATP PUCYHKM M CXEMbI, I[IpEJICTaBJICHHbIE B Yy4YeOHUKE.
CaMOCTOSITEIbHO COCTABIISITH CXEMbI IPOIIECCOB, MPOTEKAIOIIUX B KIETKE, U «IPUBS3BIBATH
OTZENBHBIE WX JTalbl K pPAa3jMYHBIM KIETOYHBIM CTpyKTypam. WmmoctpupoBaTh OTBET
MPOCTEHIIMMHU CXEMaMU M PHUCYHKaMU KJIETOYHBIX CTPyKTyp. PabGorath ¢ MUKpPOCKOIOM U
W3TOTOBJIATh  NPOCTEHIIME  MpernapaTel  UId  MHKPOCKOIMYECKOTO  MCCIIEOBAHUS.
Mexnpenmernsie cBsa3u: Heopranudeckas xumusa: XuMmudeckue cBsi3u. CTpOEHHE BEIIECTBA.
OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakiuu. Opranndyeckas xumus. lIpuHImnel opranuzanuu
OpraHM4ecKkux coeanHeHuil. CTpoeHHEe MOJIEKYJl OpraHMYecKuMx BemiecTB. JleHarypanus.

[Tonumepsl. YTII€BOIBI, KUPHI, OCIKH, HYKJICHHOBBIC KHCIOTH. Pu3uka. CBONCTBA KUAKOCTEH,
TEIUIOBBIE SIBJICHUS. 3aKOHBI TEPMOJIMHAMHUKHU.

I[NPEAMETHBIE PE3VJIbTATBI ObYUYEHUA

VYuamuecs: J0JIKHBI 3HATh:

— CTPOEHHUE IPOKAPUOTUIECKOMN KIICTKH;

— MHOroo0pasue MpoKapuoT;

— CTPOEHHUE 3YKapUOTUYECKOHN KIIETKU;

— MHOroo0Opasue 3yKapHoT;

— KJIETKH O/IHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB;
— 0COOEHHOCTH PAaCTUTENbHBIX U AKUBOTHBIX KJIETOK;

— MHUTOTHYECKUH U )KMU3HEHHBIN IIUKJI KIETKHU;

— OuosornYecKoe 3HaYeHUE MUTO32;

— TIOJIOXKEHUSI KIIETOYHOM TEOPUN CTPOEHHSI OPraHU3MOB.
VYyamuecs T0JKHBI YMETh!

— XapaKTepu30BaTh OPraHU3aLUI0 META00IN3Ma Y IPOKAPUOT;
— OMNMCHIBATh T€HETHUYECKU anmapat OakTepuii, cnopooOpa3oBaHue U pa3MHOXKEHUE;
— XapakTepu30BaTh (PyHKIIMHU OPraHOM]IOB;

— ONIPEJENATh 3HaUE€HUE BKIIOUCHMI;



— ONUCBIBATH CTPOCHHUE U (PYHKIIUU XPOMOCOM;

— J1aBaTh OMPEJIEIICHUE KapUOTHUIIa U XapaKTEPU30BaATh €TO0.

— MakKpoO- U MUKPO3JIEMEHTHI, BXO/ISIIHNE B COCTAB KUBOIO, U UX POJIb B OPraHU3ME;

— XUMHYECKHE CBOMCTBA U OMOJOTUYECKYIO POJIb BOJIBI,

— pOJIb KATUOHOB ¥ aHMOHOB B 00ECIICUEHUH MPOIIECCOB KU3HEAEATEILHOCTH;

— MPUHIUNBI CTPYKTYPHOH oOpraHu3anuv U (yHKUHH OEIKOB, KUPOB, YIJIEBOJOB M
HYKJIEMHOBBIX KUCJIOT;

— CTPYKTYPY HYKJIEMHOBBIX KHCJIOT.

— OOBSACHATH NPHUHIUI JCUCTBUS (DEPMEHTOB; — XapaKTepHU30BaTh (DYHKIMU OEIKOB,
YKUPOB, YTIJIEBOJIOB U HYKJICHHOBBIX KUCIIOT.

METAITPEAMETHBIE PE3VYJIbTATHI OBYUEHU A

VYyamuecs 10KHBI YMETh:

— COCTaBJIATH CXEMBI M TAOJTUIIBI 1711 MHTETPALMU TTOTYYECHHBIX 3HAHHI;

— 00001aTh UHPOPMAIIUIO U I€TIATh BHIBOJIBI;

— paboTaTh C IOMOJHUTEILHBIMU UCTOYHUKAMU UH(POPMAIIHH;

— CaMOCTOSITEJIbHO COCTAaBJISITh CXEMbI MPOILIECCOB W COCTABJISITH 1O HUM CBSI3HBIN
pacckas;

— paboTaTb € MHUKPOCKOTIOM U W3rOTaBJIMBAaTh MPOCTEHINHME Tpenaparsl s
MHKPOCKOITMYECKOTO MCCIICIOBAHUS.

Pazgen 2. Opranusm (24 gaca)

YpoBHM OpraHu3aluy KUBOM pUpoabl. KileTouHOEe CTpOoeHUE OPraHU3MOB, HACETSIOIINX
3emuo. OOMeH  BemlecTB U CcaMOperyjsiius B~ OWOJIOTUYECKUX  CHUCTeMaXx.
CaMOBOCIIpOM3BECHNE; HACIEACTBEHHOCTh W HM3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAaHMS
KuBOW Marepuu. Poct u pasutme. Paszmpaxumocth; (HOpMBI HM30MpPATETBLHON peakiuu
OpraHM3MOB Ha BHEIIHHWE BO3ACUCTBUA. PUTMMYHOCTE MPOLECCOB JKU3HEACITEIBHOCTH;
OMOJIOrMYecKUe PUTMBl U UX 3Ha4eHHE. J[MCKPETHOCTh UBOTO BEIIECTBA M B3aUMOOTHOIIECHUE
YacTH U LEJOoro B OMocucteMax. JHEepro3aBUCUMOCTh KUBBIX OPraHU3MOB; (POpPMBI TOTPEOICHUS
sHepruu. llapcTBa >KMBOM MNpUpOABI; KpaTKas XapaKTEPUCTHKAa ECTECTBEHHOW CHUCTEMBbI
KJ1acCU(UKAIMU >KUBBIX OpraHu3MoB. BumoBoe paznooOpasue. JleMoHCTpausi CXeM CTPYKTYpPbI
L@PCTB KUBOM IPUPOIBIL.

OOMeH BellecTB W TNpEeBpallleHHe HSHEPruM B KIETKE. TpaHCIOpT BEUIECTB uepe3
KIeTouHyr0 MeMOpany. IluHo- u daronuros. IlnacTuueckuidi M HHEPreTUYECKUN OOMEH.
BryTpukiierouHoe nuleBapeHUEe U HAKOIUIEHHE 3HEPrUU; pacllEIICHUuE IIH0KO03bl. buocunres
OenKOB, *>KUPOB U *YIIIEBOJIOB B KIIETKE.

CymHocTs 1 HOpMBI pa3MHOKEHHS OpPraHU3MOB. becronoe pasMHOKEHUE pACTCHHH U
KUBOTHBIX. [loOBOE pa3sMHOXKEHHE PACTEHUN M KUBOTHBIX; 0Opa3oBaHHE IMOJIOBBIX KIETOK,
OCEMEHEHUE U OILUIOAOTBOpEHHE. buonormyeckoe 3HAYEHUE TOJIOBOTO Pa3MHOKEHUS.
I'amerorenes. Drarbl 00pa30BaHuUs MOJIOBBIX KJIETOK: Pa3MHOKEHHUE, POCT, CO3peBaHue (Meio3)
u  QopMmupoBaHHE TOJOBBIX KiIeTOK. (OcoOEHHOCTH crepMmMaToreHe3a W OBOrEHe3a.
OmnogotBopeHue. JleMOHCTpalusi CXeM, WUIIOCTPUPYIOIIUX  CIOCOObI  BEreTaTUBHOTO
Pa3MHOKEHHMS TUJIOIOBBIX JI€PEBBEB W OBOUIHBIX KYyJIbTYpP; MHUKpPONpPENapaToB SMUIEKIETOK;
dortorpaduii, oTpakarIUX pa3HOOOpa3re MOTOMCTBA y OAHOMN Mapbl POIUTENCH.

OMOpuoHANbHBIA  Teprof] pa3BUTHSA. *OCHOBHBIE 3aKOHOMEPHOCTH  JIPOOJICHUS;
oOpa3oBaHHe OJHOCIONHOrO 3apojpiia — OnacTynbl. lacTpynsauus; *3aKOHOMEPHOCTH
o0pa3oBaHMs JABYXCIOHHOTO 3apojbliia — TacTpyibl. [lepBUUHBIN OpraHoreHe3 U JaibHeuas
muddepeHIpoBKa TKaHEH, OpraHoB M cucteM. [locTOoMOpHUOHANBHBIN TEepUOa Pa3BUTHSL.



®opmbl TOCTAIMOPUOHATIBHOTO TMepHoa pa3BuTHs. Hempsimoe pa3BuTHE; MMOJHBIA U HEMOJIHBIN
MeTtamopdo3. buonoruueckuit cmpicn pa3Butusi ¢ meramopgo3zom. Ilpsamoe paszsutue. Ctapenue.
*OOmue 3aKOHOMEPHOCTH pa3BUTHA. buoreHerndeckuii 3akoH. *CXOICTBO 3apojbplmiei H
IMOpHOHaNbHAs JUBEpreHius mnpuszHakoB (3akoH K. bapa). buorenermdeckmii 3akon (O.
I'ekxkenp u K. Mromnep). Paborer A. H. CesepuoBa 00 3MOpHOHaIBHON W3MEHUMBOCTH.
JleMoHCTpanus TaONuI, WUTIOCTPUPYIONIMX Tporecc wmeramopdo3a y WICHHCTOHOTHX,
MO3BOHOYHBIX ()KECTKOKPBUIBIX W YEIIyeKPBUIBIX, aM(pHuOuii); TaONUIl, OTPaKAIOUINX CXOJCTBO
3apoJbIIel TTO3BOHOYHBIX JKMBOTHBIX, @ TAaKXKE CXEM IPeoOpa3oBaHWs OPraHOB M TKaHEH B
¢dwmorenese.

OcHoBHble TOHATHS: MHOTroOoOpasue (opM ¥ pacHpOCTPAHCHHOCTh OECIIOJIOTO
pa3MHOXeHUsl. buonorndeckoe 3HaueHue Oecnosoro pasMHokeHus. [lonoBoe pasmMHoOXkeHUE U
ero Owuonornyeckoe 3HaueHue. [‘ameroreHes; MeWo3 M ero OMOJOrMYECKOE 3HAYEHUE.
Orm10/10TBOpPEHHE.

VYmenusa: OObACHATH MPOLIECC Me03a U ApYyrHe 3Talbl 00pa30BaHMs MOJIOBBIX KIIETOK,
HCIOJIb3YSl CXEMBbI U PUCYHKHU U3 yueOHUKa. XapaKTepru30BaTh CyIIHOCTh OECIIOJIOT0 U MOJI0BOI0
Pa3MHOXKEHHUSL.

Mexnpenmernsle cBs3u. Heopranmyeckas xumusa. OxpaHa HpUpOIbl OT BO3ACHCTBUSA
OTXOJIOB XMUMHYECKHX Mpou3BoACTB. Dusmka. DinekrpoMarHuTHoe mnose. Mouusupyromiee
U3ITy4eHue, MOHATHE O J03€ U3ITyuyeHUs: U OMOJIOrMYecKOn 3aluTe.

[NPEJAMETHBIE PE3VJIbTATBI OBYYEHUA

VYyamuecs T071KHBI 3HATH:

— OIpPEJEIICHNE MOHATHSI «OHTOT€HE3Y;

— MEPUOIU3ALNIO UHAUBUAYAIBHOTO PAa3BUTHS;

— 3Tanbl SMOPUOHAIILHOTO PA3BUTHUS;

— (GOopMBI TOCTIMOPHUOHAIIBHOTO PA3BUTHS;

— 0COOEHHOCTH MPSIMOTO Pa3BUTHS;

— OCHOBHOM OMOr€HETUYECKUH 3aKOH.

— 3Tanbl SHEPreTHIeCKOro o0OMeHa;

— MPUMEPBI MIACTHYECKOr0 00MEHa;

— 9Tansl (POTOCHHTE3a U €r0 POJib B MIPUPOJIE.

— YPOBHHU OpraHU3ALNH )KUBOU PUPOJIBI;

— Hay4HbI€ JUCLMIUIMHBI, U3yYaIOIINE PUPOIY Ha Pa3HBIX YPOBHSIX;

— CBOICTBA KUBBIX CUCTEM,;

— 11apCTBa KUBOW MPUPO/IbI, CHCTEMATHKY U MPEACTABUTENEH pa3HbIX TAKCOHOB.

VYyamuecs T0JKHBI yMETh!

— ONWCHIBATH MPOLECCHl, MPOUCXOMAALINE MpPH JAPOOICHHM, TaCTPYJSIIUA U
OpraHOT€HEe3E;

— XapaKTepu30BaTh GOPMbI MOCTIMOPHOHATHHOTO PA3BUTHS;
— pa3NuyYaTh MOJHBIA U HEMTOJIHBIN MeTamopdo3;

— PacKpbIBaTh OMOJIOTUYECKUI CMBICI pa3BUTHUS C MeTaMOp(o30M;

— XapaKTepU30BaTh ATAIbl OHTOTE€HE3A.

— (hOpMBI U PaCIPOCTPAHEHHOCTh OECIIOIOT0 Pa3MHOKEHHUS;

— CYILIHOCTb ITOJIOBOT'O Pa3MHOXKEHHS U €ro OMOJI0rUYecKoe 3HaueHHe;

— IIpOLIECC TaMETOT€HE3a U €r0 ATallbl;

— Meiio3 U ero 6MoNoruyecKoe 3HaueHue;

— CYIIHOCTb OIIJIOJOTBOPEHMUSL.



— XapaKTepU30BaTh OMOJIOrNYECKOe 3HAUCHHUE OECIIOIOro pa3MHOXKEHHUS;

— OOBACHATH IpolecC MeH03a U XapaKTepU30BaTh €ro TAIIBL.

— OINHKCHIBATH OOMEH BEIIECTB M MPEBpAILlEHUE SHEPTUU B KIETKE;

— MPUBOAUTH MOAPOOHYIO CXeMy Ipoliecca OMOCHHTEe3a OeKa.

— J1aBaTh OIpeJeJieHNe YPOBHEH OpraHU3aluy >KMBOTO M XapaKTEPH30BaTh MPOLECCHI,
MIPOUCXOAALINE HA KaXJIOM YPOBHE;

— NPUBOJUTH IIPUMEPBI IPOSIBJICHUN CBOMCTB ’KUBOT'O HA KaKJIOM YPOBHE;

— JOKa3bIBaTb NPUHAMJIC)KHOCTb OPraHM3MOB K pa3HbIM CUCTEMATUYCCKHUM I'PYyIIIIaM.

METAIIPEJAMETHBIE PE3VYJIbTATBI ObYUEHU A

VYyamuecs 101KHbI YMETh:

— CPaBHHUBATh M COMIOCTABIIATH ATAIBI PAa3BUTHS KHUBOTHBIX Pa3HBIX TAKCOHOB;

— WCIOJB30BaTh WHAYKTUBHBIA W ACTYKTUBHBIA IOAXOABI NMPU W3YYEHUH KPYITHBIX
TaKCOHOB;

— BBISBJIATH MIPU3HAKHU CXOJICTBA U Pa3IMUMs B PA3BUTHH KUBOTHBIX Pa3IMYHBIX TPYIIIL;

— 0000111aTh U /1e1aTh BBIBOABI 10 H3YYEHHOMY MaTepuaiy;

— paboTath C JOTOJHHUTEIBHBIMA WCTOYHHUKAMH HWH(OpMAaruy, B TOM YHCIE C
HNHTtepHeToMm;

— TPEICTaBIATh MaTepHall, HCIIOJIb3Ys BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

— paboTaTh ¢ y4eOHUKOM, COCTABJISITh KOHCIEKT naparpada;

— pa3pabaThIBaTh IUIAH-KOHCIIEKT TEMBI, UCIIONB3YS pa3Hble UCTOYHUKHA WH(OPMAIIHH;
— TOTOBUTh YCTHBIE COOOLIEHHS U pedepaThl Ha 3aJaHHYIO TEMY;

— M0JIb30BaThCsl IOMCKOBBIMU cucTteMaMmu MHTepHerTa.

Pazgen 2. Cranomnenuwe Owonoruu kak Haykw (2 daca). *Tema 2. 1. PASBUTHUE
BUOJIOI'MU (2 gaca). PazButre 3BOMONMOHHBIX Hiel. [ 0CIIOACTBO B HayKe MpeACTaBICHUH 00
«M3HAYAITBHOM 11€JI€CO00Pa3HOCTH» M HEM3MEHHOCTH >KMBOM Tpupossl. Padoter K. JluaHes mo
CUCTeMaTHKe pacTeHUH U IKUBOTHBIX. IIpencTaBieHne O JIECTHULE >KUBBIX CYIIECTB.
Opomonuronnas teopust XK. b. Jlamapka. Pa6otsr KroBbe. JleMoncTparms buorpaduu yueHsix,
BHECIIMX BKJIaJl B Pa3BUTHUE ABOIOIMOHHBIX uaen. )Kusznp u gestenpHocTh K. b. Jlamapka.

[NPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyaiuecs 10JKHBI 3HATh:

— MpEeJICTaBJICHUs] €CTECTBOMCIIBITATENEH 10JapBUHOBCKOM 3MOXU O CYIIHOCTH KUBOM
MIPUPOJIBI;

— B3rsaasl K. JIuHHEs HA cucTeMy JKMBOTO MUDA;

— ocHoBHbIe nonoxkeHus Teopun JK. b. Jlamapka.

VYyaiuecs 10JKHBI YMETh:

— OlIGHMBaTh 3HaueHue »sBoirononHoil Teopun K. b. Jlamapka mns pasButus
OHOIOTHH.

Paznen 3. Bug (13 gacoB)

[Ipennoceinku  Bo3HUKHOBeHMsT yueHus Y. JlapBuHa: pocTukeHus B 00JacTu
€CTECTBEHHbIX HayK, SKclneAUuUUOoHHbI Martepuan Y. JlapBuna. Yuenue Y. JapBuna 00
UCKycCTBEHHOM oTOope. Yuenue Y. [lapBuHa o ectecTBEeHHOM oTOOpe. Buag — snemeHTapHas
HBOJIIOIIMOHHAs eauHMIAa. BceeoOmas uwHAMBUAYyalbHAsT M3MEHYMBOCTH U HM30BITOYHAs
YHCIEHHOCTh oToMcTBa. bopn0a 3a cylecTBOBaHME M €CTECTBEHHBIN 0TOOp. Bumsl 60pn0bI 32



cymecTtBoBaHue. [Ipenmoceiiku OGOpbOBI 32 CYIIECTBOBAaHWE M €CTECTBEHHOro oTOopa. *A.
Yoiec u ero BKJIa B pa3paboTKy TEOPUU €CTECTBEHHOTO 0TOOpa.

Hemoncrpauus. buorpadus Y. lapsuna. MapuipyT u KoHKpeTHbIe Haxoaku Y. JlapBuHa
BO BpeMsl ITyTEIIEeCTBUA Ha Kopadiie «buripy.

OtkpbiTue I. MeHaeneM 3aKOHOMEpPHOCTEH HacieIoBaHUs IpU3HAKOB. (OCHOBHbBIE
MOHATHUSI TE€HETUKU (TEH, JOKYC, T'OMOJIOTMYHBIE XPOMOCOMBI, T'OMO3UIOTa, TIE€TEPO3UTOTa,
JOMUHAHTHOCTb, PEIIECCUBHOCTH, T€HOTHUI, (heHOTHM). *['MOPUI0IOTHIECKUH METO M3YUYCHUs
HacneacTBeHHOCTH. *  3akonsl Menzgens. *CuemenHoe HacienoBaHue. [ 'eHeTmueckoe
ompeneneHue moia. *I'eHernka moma. *['eHOTHN Kak HENOCTHas cucteMa. *B3ammopeiicTBue
QJIJICJIBHBIX U HEAJJICJIbHBIX T€HOB B ONPEEIEHUH PU3HAKOB.

JleMoHcTpanus. Kapter xpoMocoM d4enoBeka. PoOOOCIOBHBIE — BBIIAIOIIUXCS
MIpe/ICTaBUTENEeH KyJNbTypbl. XpPOMOCOMHBIE AHOMAJIMM YeJloBeKa M UX (PEHOTHUINHYECKUE
MIPOSIBJICHUSI.

JlaGopatopHas pabota. PerieHne reHeTHYECKUX 3a]1a4 U COCTABIIEHUE POAOCIOBHBIX.

OcHoBHble (OpPMBI M3MEHYMBOCTU. ['eHOTHNHMYECKass W3MEHYUBOCTb. MyTauuu.
3HaueHue MyTalMi JUIsl TIPaKTUKU CEIbCKOro XO03sAWcTBa M OmorexHojoruu. KomOuHaTtuBHas
M3MEHUYUBOCTh. DBOJIIOIIMOHHOE 3HAaU€HWE KOMOMHATHBHOW HM3MEHUMBOCTH. DeHOTHMHUYECKas,
Wi MoauUKalMOHHAs, W3MEHYMBOCTh. Ponb ycClOBUII BHEIIHEW cpeabl B pa3BUTUU U
MPOSIBJIEHUN IPU3HAKOB U cBOMCTB. HopMma peaknumn.

Hemonctpanus. [Ipumepsr MoaudUKaImOHHON H3MEHYHUBOCTH.

JlaGopatopHass pabota.  IlocTpoeHue BapuUalMOHHOW KpPUBOW (pa3Mephbl JIHCTHEB
pacTeHMii, aHTPONOMETPUUECKHE JaHHBIE YUAIIUXCH).

LleHTpsl MPOUCXOXKICHUS W MHOrooOpasusi KyJabTypHBIX pacteHuir. Copt, mopoja,
mTaMM. MeToabl CENIeKIIMM PACTEHUM, MXUBOTHBIX M MHUKpPOOPraHU3MOB. JlOCTHKEHUs H
OCHOBHBIE HAIIPABJICHHUsS COBPEMEHHOM CEJIEKIMU. 3HAYEHUE CEeNEeKUHUH Uil Pa3BUTHUSA
CEJIbCKOXO3SIIICTBEHHOT'O0 MPOU3BOJCTBA, MEIUIIMHCKOW, MHUKPOOHUOJIOTHYECKON U ApPYyTrUx
OTpaciieil TPOMBIILIEHHOCTH.

Jemonctpauus.  CpaBHMTENBHBIM aHANIW3 IOPOJ JIOMAalIHUX JKUBOTHBIX U COPTOB
KyJbTYPHBIX PacTE€HUM W MX JAMKUX IpenkoB. Koiekuuu m npenaparsl COPTOB KyJIbTYPHBIX
pacTeHMid, OTINYAIOIIUXCS HAanOOJIbIICH MI0I0BUTOCTHIO.

OcHoBHble mOHATHA:  ['eH. I'eHOTMII Kak cHCTEMa B3aMMOJCHCTBYIOIIUMX TI'€HOB
opranu3Mma. [IpusHak, cBoHCTBO, QeHOTHN. ['eHeTHUYECKOE OMpeNeeHne Mojia y >KMBOTHBIX U
pactenuil. HacnenctBeHHas W HEHACHEACTBEHHAs  M3MEHYMBOCTh. MyTallMOHHas W
KOMOHMHATUBHAs W3MEHYUBOCTh. Moaudukanuu; HopMma peakuuu. Cenekuus; ruOpuan3anus u
ot0op. ['ereposuc u nonumionaus, ux 3Hadenue. CopT, mopoja, TaMM.

Ymenusi: OOBSCHATP MEXaHHU3MbI MEpelaydl MPU3HAKOB U CBOWCTB M3 TOKOJCHHUS B
MIOKOJICHUE, a TAK)KE BOSHUKHOBEHHUE OTIMYHI OT POAUTENBCKUX POPM y MOTOMKOB. COCTaBIATh
MPOCTEHIINE POAOCIOBHBIE M pellaTh TeHeTudeckue 3aaauu. [loHnmaTh HE0OXOIMMOCTh
pa3BUTHS TEOPETHUECKOM T'€HETHMKM W  TPAKTUYECKOM  CENEKUUU N IOBBIIIECHUs
3QPEKTUBHOCTH  CEJIbCKOXO3HCTBEHHOTO MPOM3BOJICTBA M  CHH)KEHUS Cce0ecTOMMOCTHU
IIPOJOBOJIBCTBUS.

Mexnpeamernble cBs3u.  Xumusg. OxpaHa NOpUpOIBl OT BO3AECHCTBUSA OTXOJOB
XUMHUYECKHX Tpou3BoACTB. CTpoeHHMe W (QYHKUMM OpPraHMYECKHMX MOJEKyJd: OelkH,
nyksenHoBble kucaotsl (JJHK, PHK). ®usuka. /luckpeTHOCTb 3nekTpuueckoro 3apsiaa. OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOI TeopuH. PeHTreHoBckoe usnydenue. [lonsaTue o 103e u3myueHus u
OMOJIOTUYECKOH 3aIuTe.



Bun kak TeHeTHMYeCKHM H30JIMPOBAHHAS CHUCTEMa; PEMPOMYyKTUBHAS H3OJIAIUS U ¢
Mexanm3mbl. Kputepun Bupa. llomymsimuioHHass CTPyKTypa BHIQ; OKOJIOTHYECKHE U
TCHETHUYECKUE XapaKTePUCTUKU momyiasuuid. [lomymsimuss — armeMeHTapHass 3BOJIOIMOHHAS
enuauna. Iyt w®  ckopocTs BHI00Opa3oBaHus; Treorpaduyeckoe H  SKOJIOTHYECKOE
BHJI000pa3oBaHue. *IeMeHTapHbIE SBOTIOIMOHHBIE PaKTOPBI. *DOPMEI €CTEeCTBEHHOTO OTOOPA.

JleMOoHCTpanus CXeM, WUTIOCTPUPYIOMINX IPOIIECcC TeorpaduuecKoro BUI000pa30BaHuUs;
KUBBIX PACTCHHU W >KUBOTHBIX, TepOapreB M KOJUICKIHN, MOKA3BIBAIONINX WHIWBHUIYAIBHYIO
W3MCHUYUBOCTh H PA3HOOOPA3HE COPTOB KYJIbTYPHBIX PACTEHUH H MTOPOJI JOMAITHUX KUBOTHBIX, a
TaKXKe pe3yibTaThl NPUCHOCOOICHHOCTH OpPraHM3MOB K cpele OOWTaHMS M Pe3yJIbTaThl
BHUJI000pa30BaHusl.

JlaGopaTopHble U mpakTHUeckue padoThl. M3yueHune npucnocobIeHHOCTH OPraHUu3MOB K
cpene obutanms. M3ydeHWe HM3MEHUYMBOCTH, KPHUTEPHEB BHJA, PE3yJIbTATOB HCKYCCTBEHHOTO
oTOOpa Ha COPTax KyJbTYPHBIX U JICKOPATUBHBIX PACTCHHUM.

['maBHBIE HampaBiieHHs SBOJIIONMOHHOIO Tpolecca. buonormyeckuit mporpecc u
ouonoruueckuii perpecc (A. H. Cesepuon). Ilytu nocTuxkeHus OHMOJIOrMUYECKOTO Iporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH ABOJIOIHH: JUBEPreHINs, KOHBEPTeHINs, MMapauIen3M, MMpaBuiia
SBOJIIOLIMM TPYMIl OpPraHu3MoB. Pe3ynbTaThl 3BONIOLMHM: MHOr0OOpas3ue BUIOB, OpraHuyeckas
11€71€C000pa3HOCTh, TOCTENIEHHOE YCI0KHEHNE OPTaHU3aIUH.

JleMOHCTpanusi MPUMEPOB TOMOJIOTHYHBIX W AHAJIOTWYHBIX OPraHOB, WX CTPOCHHS W
MPOUCXOXKIACHUS B OHTOTEHE3E; CXEMbl COOTHOIICHHS ITyTeH MPOrpecCHBHOM OMOIOTUUYECKOU
SBOJIIOIIMM;, MATEPHAIIOB, XapaKTePU3YIONIUX MPEJICTABUTEICH JKUBOTHBIX H  PACTCHHUH,
BHECEHHBIX B KpacHy10 KHUTY U HaxOJSIIMXCS TI0J] OXPaHOM rocyjapcTaa.

[IpucnocoOuTenbHbIE OCOOCHHOCTH CTPOEHHUS, OKPACKU Tela U MOBEACHUS KUBOTHBIX.
3abora o moromcTBe. Dr3noornyeckie aganTamimy.

[NPEJAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyamuecs 10JKHBI 3HATh:

— yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOPE;

— yuenue Y. J[apBuHa 0 eCTeCTBEHHOM OTOOpE.

— OCHOBHBIE T€HETHUECKHUE MOHATHUS: «TE€H», «IOMUHAHTHBII MPU3HAKY», «PELIECCUBHBIM
MPU3HAKY», «(DEHOTUIT», KTCHOTHUID;

— CYIIHOCTb THOPUIOJIOTHYECKOT0 METO/1a U3YUEHHUsI HACIEICTBEHHOCTH;

— 3aKoHbI MeHnens;

— 3aKoH Moprana;

— IFeHeTHYEeCKOe OIpeIeJICHHE MOoa.

— HACJIEJICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHUYUBOCTh U X Pa3HOBUIHOCTH.

— ONpEENICHUS MOHATHH «COPT», KIIOPOAAY», KIITAMM;

— METO/IbI CENIeKIINH;

— CMBICJI ¥ 3HAYEHHE TeTepOo3Hca U MOIUTIIOUIHH.

— CYIIHOCTh T€HETHYECKUX MPOIECCOB B MOMYJISAIMSIX;

— (opmbl BUI000pa30BaHUsI.

— TJIaBHBIE HAPABIEHUS 3BOJIIOIUY;

— MYTH TOCTHXKEHUSI OMOJIOTHUECKOTO Mporpecca U (YOpMbI BOTIOIUHU TPYIIIT;

— PE3yNbTaThI SBOTIOIHH.

VYyaiuecs 10JKHBI YMETh:



— XapaKTepU30BaTh NPEAIOCHIIKA BO3HUKHOBEHMSI IBOJIIOLMOHHON Teopuu Y. [lapBuHa;
— OIIEHUBATh OCOOCHHOCTH JOMAITHUX KUBOTHBIX U KYJIBTYPHBIX PACTCHUN IO CPABHEHUIO C HX
JTUKAMU TIPEIKAMU;

— ONPEENATh MOHATHS «BUD U KTIOMYJISIINS;

— XapakTepu30BaTh NPUYMHBI OOPHOBI 32 CYIIECTBOBAHUE,

— OTIpeNeNATh 3HaYCHUE Pa3IMYHBIX BUJOB OOPHOBI 32 CYIIIECTBOBAHHE;

— J1aBaTh OLIEHKY €CTECTBEHHOr0 0TOOpa Kak pe3yJsibTara 0OpbObI 3a CyIIECTBOBAHUE.

— UCTOJB30BATh T€HETHYECKYIO0 CHMBOJIMKY IPU COCTABICHHH CXEM CKPEUIMBAHUS;

— 3aMKCHIBATh TCHOTHITHl OPIaHU3MOB U BBIMMCHIBATH UX TAMETHI;

— COCTAaBJIAThH [IPOCTEHIIINE POJOCIOBHBIE U pEeIIaTh FTEHETUUECKUE 3a/]auu;

— XapaKTepu30BaTh TCHOTHUIT KaK CHCTEMY B3aUMOJICHCTBYIOIINX T€HOB OpraHu3Ma.

— pacro3HaBaTh MyTAIMOHHYIO U KOMOMHATUBHYIO N3MEHYHBOCTb.

— OOBSICHATD IPUYHMHBI pa3AeiCHUs BUIOB, 3aHUMAIONINX OOIIUPHBINA apean OOWTaHHS;
— XapaKTepU30BaTh MPOIECC IKOJIOTMUECKOT0 U reorpaguueckoro BU000pa3oBaHusl.

— XapaKTepu30BaTh MyTH JOCTHKEHHUS OMOIIOTUIECKOTO MPOrpecca;

— MPUBOJUATH TPUMEPHI TOMOJIOTHYHBIX ¥ AHAJIOTHYHBIX OPTaHOB.

METAIIPEJMETHBIE PE3YJIbTATBI OBYUEHUA

VYyanuecst J0TKHbBI 3HATh:

— THIIBI TIOKPOBHUTEILCTBEHHOW OKPACKH M (DOPMBI M MX 3HAYCHHE JUIS BEDKHBAHHS, —
0COOEHHOCTH MPHUCTIOCOOUTEIHHOTO MTOBEICHNS,

— 3Ha4YeHue 3a00THI O TOTOMCTBE JUTSI BEDKUBAHUSL.

VYyamuecs 10JKHbI YMETh:

— BBINOJIHATH JIa0opaTOpHbIE PabOTHI Ol PYKOBOJICTBOM YUHUTEIIS;

— CpaBHUBATh, AHAJTM3UPOBATH U JI€JaTh BHIBObL;

— HaxOJUTh HYXHYIO HH(OpMAIIHIO, UCIIONIb3YS PA3IMYHbIE HCTOYHUKN MH(OpMAIUK.

— paboTath C yUeOHMKOM, COCTABJISITh KOHCTIEKT naparpada;

— pa3pabaTbiBaTh IJIAH-KOHCIIEKT TEMbI, MCIIOJIb3Ysl pa3Hble MCTOYHUKU MH(POpPMAINH;
— IOTOBUTH YCTHBIE COOOILIEHUS U pedepaTsl Ha 3aIlaHHYIO TEMY;

— M0JIb30BAThCsI IOMCKOBBIMU cucTeMamu MHTepHeTa.

— paboTaTh ¢ yueOHUKOM, COCTABJISITh KOHCIEKT Maparpada;

— pa3pabaTbiBaTh IJIAH-KOHCIIEKT TEMbI, MCIIOJIb3YSl pa3Hble MCTOYHUKU MH(POPMAINH;
— IFOTOBUTH YCTHBIE COOOILIEHUS U pedepaTsl Ha 3alaHHYIO TEMY;

— MOJIb30BAThCSI IOMCKOBBIMU cucTeMamu MHTepHeTa.

— MPUBOAUTH IPUMEPHI IPUCTIOCOOUTEILHOTO CTPOCHUSI U TTOBEACHHUS,

— OOBACHATD, TOYEMY MPUCTIOCOOTICHHS HOCAT OTHOCUTEIBHBIN XapaKTep.

Paznen 4. Dxocutctemsl (14 yacoB)

buochepa — xuBas oOonouka mmaHeTel. CTpykTypa Ouocdepsl. KommoHeHTsI
O6uocdepsl: )KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue U BKIIaJ B Ouomaccy; OMOKOCHOE
u KocHoe BemiectBo Ouocdepsl (B. M. Bepnanckuit). KpyroBopor Bemiects B HpHUpOJE.
EctectBennble coolimiecTBa KUBBIX oOpraHu3MoB. *Hcropus QopmupoBaHUS MHPUPOTHBIX
cooOmectB. buoreoneno3sl. KoOMIOHEHTBI OMOI€OIEHO30B: MPOJIYLEHTH, KOHCYMEHTHI,
penyueHTsl. buoleHo3bl: BHJIOBOE pa3HOOoOpasue, IUIOTHOCTb TMOMYJSAIuid, Ouomacca.
JleMoHCTpanusi: a) CXeM, WUIIOCTPUPYIOMINX CTPYKTYpY Ouocdepsl M XapaKTepH3yHOIIHX
OTJIENIbHBIE €€ COCTaBHBIC YaCTH, TAOIHII BUIOBOTO COCTaBa U Pa3HO00pa3Hsl )KUBBIX OPraHU3MOB
O6uocdepsl; cxeM KpyroBOpoTa BEIIECTB B Hpupoje; 0) KapT, OTPa)KarollUX I'€0JIOTHYECKYIO
HCTOPUI0 MaTEpPUKOB; PACIPOCTPAHEHHOCTH OCHOBHBIX OHOMOB CyIIM; B) AWaUIBMOB U



kuHouibma «buocdepar; r) mpuMepoB cuMOH03a MPEACTABUTENECH Pa3IMYHBIX [APCTB KUBOU
IIPUPOJIBI.

JlaGoparopubie W mpakTudeckue paboTel. CocTaBieHuEe CXeM Iepeiayd BEUIeCTB U
sHepruu (uenei nurtanus). M3yueHue M onMcaHue dKOCUCTEMBl CBOEH MECTHOCTH, BBISBIICHUE
TUIIOB B3aUMOJCUCTBUS Pa3HbIX BUJOB B JAHHON DKOCUCTEME.

dakTopbl cpenpl OOUTaHUS M MPUCIOCOOICHUsT OpraHu3MoB. AOuotndyeckue (HaKTOpHI.
WuTeHcuBHOCTh eHCTBUS (akTOpoB cpeabl. buormueckue ¢axTopsl cpenpl. Tumbl cBszel
MEeXJy OpraHu3mMamu B OuoneHose. BzaumopneiicTBus mexnay opranusmamu. @akTopsl cpelibl
OOMTaHUS U MPUCTIOCOOJICHUS K HIM JKUBBIX OpraHu3MoB. AOnotndeckue (hakTopsl cpeasl. Poib
TEMIepaTypbl, OCBEIICHHOCTH, BIAXHOCTH M JAPYrUX (AKTOPOB B IKHU3HEICATEIHLHOCTH
cooOmiecTB. VIHTEHCHBHOCTH JIeHCTBUSL  (akTopa Cpelbl; OTrpaHUYMBAOIIUN  (akKTop.
BsaumoneiictBue (aktopoB cpeipl, NMpeaenabl BHIHOCIUBOCTU. buoTnueckue (QaxTopbl cpefpl.
Henu u cetn nuTaHus. OKOJOTMYECKHE NUPAMU[IBL: 4YHces, Ouomacchl, sHepruu. CmeHa
OouoneHo3oB. [lpuynHbl cMeHBI OMOLIEHO30B; (OPMUPOBAHME HOBBIX €000IIECTB. DPOPMBI
B3aMMOOTHOLIEHUH MexAy opraHu3smMamu. [103UTHBHBIE OTHOIIEHHS — CHUMOHO3: MYTYyalu3M,
Koolepamusi, KOMMEHCAIN3M. AHTHOMOTHYECKHWE OTHOILIEHMS: XHIIHUYECTBO, Mapa3suTHU3M,
KOHKypeHIHs. HelTpanbHble OTHOIIEHUS! — HEUTPAIU3M.

[Ipupoanbie pecypchl U UX UCIOIb30BaHUE. AHTPONOreHHbIe (aKTOpbl BO3AEUCTBUS Ha
OMOLIEHO3BI (POJIb YEJIOBEKA B MIPUPOJIE); MOCIEACTBUS XO3SIMCTBEHHON NEATEIbHOCTH YeIOBEKA.
[IpoGrieMbl palmoOHATIBHOTO MPUPOOIIOIB30BAHMS, OXPaHbl IPUPOIBI: 3aIUTa OT 3arpsi3HEHU,
COXpAaHEHHE OJTAJIOHOB U TMAaMSITHUKOB IPHPOJBI, OOecledeHre MPUPOJHBIMH pECYpCaMu
HaceJIeHUs M1aHeTbl. OCHOBBI PallMOHAIBHOIO IPUPOIONIOIb30BAHUS.

JleMoHCTpanus KapT 3alI0BEAHBIX TEPPUTOPHI HAIIEH CTPAHBI.

[IpakTuueckass pabora. AHaIW3 W OILEHKA IOCJIEACTBUI NEATEILHOCTH YEJIOBEKa B
9KOCHCTEMAX.

Opranvyeckuii MUp Kak pe3yJbTaT 3BOJIONUU. BOZHUKHOBEHHE U pPa3BUTHE KU3HU Ha
3emne. XuMHUECKHH, TmpeaOuonorudeckuii (teopus akagemuka A. W. Onapuna),
OMOJIOrMYECKUN U COLMANIbHBIN 3Talbl Pa3BUTUA KUBOW MaTtepuu. *duoreHeTnyeckue cBs3u B
KHUBOU IPUPOJE; €CTECTBEHHAs KJIacCU(UKAIUS )KUBBIX OPraHU3MOB.

JleMOHCTpanys CX€M BO3HUKHOBEHHMS OIHOKIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX
OpPraHU3MOB, Pa3BUTHUS LAPCTB PACTCHUN U )KUBOTHBIX.

Pa3BuTue xxu3HM Ha 3eMiie B apXEHCKYI0 U IPOTEPO30UCKYIO 3pbl. [IepBbie clienibl KU3HU
Ha 3emue. llosiBieHHME BCeX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KUBOTHBIX. llepBble
xopnoBble. Pa3zButue BOmHBIX pacTeHui. Pa3zBurue Xu3HM Ha 3emile B NAJIEO30HCKYIO 3Dpy.
[losiBieHne M 3BOMIOLUSA CYXONYTHBIX pacTeHuil. IlanmopoTHHMKM, CEMEHHBbIE NaloOpOTHHUKH,
rOJOCEMEHHblE  pacTeHus.  BO3HMKHOBEHHE  I03BOHOYHBIX:  pBIOBI,  3€MHOBOJHBIE,
npecMmblkaomuecs. Pa3Buthe jxu3HM Ha 3€Mil€ B ME3030MCKYI0 M KalHO30WCKYIO 3pBI.
[losiBneHMEe W pacHpOCTPaHEHHE IIOKPHITOCEMEHHBIX pacTeHWil. Bo3HMKHOBEHHME nTHL U
Miekonuraomux. Ilosenenne u pasButhe npumaros. IIpoucxoxneHune uenoseka. Mecto
4ejoBeka B KUBOW mpupoje. Cuctemaruueckoe mnojoxeHue Buga Homo sapiens B cucrteme
KUBOTHOTO Mupa. IIpu3Haku n CBOMCTBA YENIOBEKA, MO3BOJISIOIINE OTHECTH €0 K Pa3IM4HbIM
CHUCTEMATUUYECKUM TpYIIaM LAPCTBA XKUBOTHBIX. CTaJuM 3BOJIOLUU YEJIOBEKA: IPEBHEHIINI
4eNIOBEK, JPEBHMUH 4YEJIOBEK, IIEepBble COBpeMeHHble mroAu. CBOMCTBa YeNOBEKAa Kak
Ouonornyeckoro Buga. IlomynsanuonHas cTpykrypa Buzaa Homo sapiens; uenoBedeckue pachl;
pacooOpazoBaHKe; AMHCTBO MPOUCXOKICHUS pac. AHTUHAYYHAs CYIIHOCTh Pacu3Ma.



JlemMoHCcTpanus penpoaykuuii kaptuH 3. Bypuana, orpaxaromux dayny u ¢ropy
pa3aMYHBIX 3p W IEPUOJOB; CXEM pa3BUTHUsS LAPCTB JKUBOM IPHUPOJABI; OKAMEHEJIOCTEM,
OTIIEYaTKOB PAcTEHUIl B JApPEBHUX MopoAax. MoJenu CKEIEeTOB 4YelOBEKa M I03BOHOYHBIX
KUBOTHBIX.

OcHoBHble noHATUA. buosorus. XXuznb. OCHOBHBIE OTJINYUS JKHUBBIX OPraHU3MOB OT
O00BEKTOB HEKMUBOW MPUPOJBI. YPOBHU OpraHW3alud >KUBOM Marepuu. OOBEKTHI M METOMIBI
u3ydeHuss B Ouosjoruu. MuHorooOpasue xkuBoro mupa.JBosmoouus. Bupa, nomynsuus; ux
kputepuu. bopbba 3a cymiecrBoBanue. EctecTBeHHBIM 0TOOp Kak pe3yiabTaT OOpbObI 3a
CYILLECTBOBaHME B KOHKPETHBIX YCIOBMSIX CpeJibl 0OMTaHusl. « BonHbl xKu3HNY. Makpo3BoItonus.
buonoruveckmii mporpecc u Ouosormyeckuil perpecc. IlyTu HOCTHXKEHUS OHMOIOTHYECKOTO
nporpecca; apomopdo3bl, HaMOananTaluM, olmas aereHepauus. Teopus akagemuka A. .
OnaprHa 0 IPOUCXOXKJIEHUU KU3HU Ha 3emie. Pa3BuTue )KMBOTHBIX U PACTEHUM B pa3ivyuHbIE
nepuopl cymecTBoBanus 3eMin. [locTeneHHoe yClnoKHEHHEe OpraHu3aluy U MpUcrnocodieHue
K YCIIOBHUSIM CpE/bl UBBIX OPraHU3MOB B IIpoliecce€ HIBOJIIOLMU. [Iponcxok/ieHue yesnoBeka.
JIBuokyiiue cuibl anTponoreHesa. Poib Tpyaa B mporecce npeBpaltieHus: 00e3bsiHbl B YeT0OBEKa.
YenoBeueckue pachl, UX eAMHCTBO. KpuTrka pacusma.

Ymenusi: OOBACHATH ¢ MAaTEPUATHCTUYECKUX MO3UIUI MPOIlecC BOSHUKHOBEHUS KU3HU
Ha 3eMJjie KaK €CTECTBEHHOE COOBITHE B LIEMU 3BOJIOIUOHHBIX NpeoOpa3oBaHHUIl MaTepuu B
nenoM. OOBACHATH OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB, B TOM YHCIE€ TIPOIECCHI
MeTabonM3Ma, CaMOperyyslMio; IOHSTHE TIOMEeocTa3a KakK pe3ysbTaT »JBOJIIOLMU >KUBOMN
Matepuu. Mcronp30BaTh TEKCT yueOHUKA U JPYTUX Y4EOHBIX MOCOOMH 11sl cocTaBieHUsl TaOHIl,
OTPaXKAIOIIKUX JTaNbl Pa3BUTHA KU3HU Ha 3eMJle, CTAHOBJIEHUs 4yeioBeka. Vcrnoap30BaTh TEKCT
yueOHUKa Al paboThl C HATypaJbHBIMH OOBEKTaMHu. JlaBaTh apryMEeHTUPOBAHHYIO KPHUTHUKY
pacusma.

MexnpenmeTtHbie cBsizu:Heopranunueckas xumuda. Kucimopon, Bomopon, yriaepon, aszor,
cepa, hocdhop u apyrue snementsl [lepuoamdeckoii cucremsl J[. 1. MenneneeBa, nx OCHOBHBIC
cBoiictBa.  Opranuyeckas  XuMua.OCHOBHBIE  TpPyNIlbl  OPraHUYECKUX  COCAUHEHHI.

Ouzuka.Monn3upyromee HU3MyyeHUe; IMOHATHE O J03€ U3JIydyeHUuss U  OUOJIOTMYECKOM
3amute. ActpoHomus. Opranuzanus IIaHeTHbIX cucteM. CojHE4YHas CHCTeMa; ee CTPYKTypa.
Mecto mnanetsl 3emiia B ConHeynoit cucteme. Ucrtopus.Kynsrypa 3anagHoit EBponbl KoHIla
XV — mnepsoii nosoBunbl XVII B. Kynbsrypa nepBoro mepuoga Horoii mcropun. Benukue
reorpauueckue OTKpBITUSA. DKOHOMUYecKas reorpadussapyOexHbix crpaH. Hacenenue mupa.
I'eorpadus Hacenenus mupa. Pusnueckas reorpadus. Victopuss KOHTUHEHTOB.

OcHoBuble nmoHsaTus: buocdepa. buomacca 3emnu. buonornyeckas mpoayKTHBHOCTb.
’Kusoe BemiecTBo 1 ero (GyHKIUU. bruonornyeckuit KpyroBopoT BEIIECTB B MPHUPOAE. DKOIOTHS.
Bremnss cpena. Dkonorndeckue (akTopbl. AOMOTHYECKHE, OMOTHYECKHE M aHTPOIIOTCHHBIC
(dakTopbl. DKOJIOrMYECKHE CHUCTEMBbl: OHOreoneHo3, OuoIeHO03, arpoieHo3. I[IpoayreHTsl,
KOHCYMEHTBI, peayleHTbl. CaMoperyJsius, cMeHa OMOIIEHO30B U BOCCTaHOBJICHHE OMOILIEHO30B.
BozneiictBue yenoBeka Ha 6uochepy. OxpaHa mpupobl; OMOTOTUYECKUN U COIIMANBHBIN CMBICIT
COXpaHEHHUs BHUIOBOTO pa3HOOOpaszus OWOIEHO30B. PannoHanbHOE MPUPOIONOIH30BAHHE,
HeHcueprnaemMble M HMcuYepraeMble pecypchbl. 3allOBEHUKH, 3aKa3HUKH, napku. KpacHas kHura.
buonuxka.

YMmenusi: BbISBIATH MNpU3HAKM — MPUCIIOCOONEHHOCTH BHJIOB K  COBMECTHOMY
CYIIIECTBOBAaHHUIO B JKOJIOTMUYECKUX CHUCTeMaX. AHaJIM3UPOBAaTh BUIOBOH COCTaB OHOIIEHO30B.
Brigensate oTnenpHble (JOPMBI B3aMMOOTHOIIICHUH B OMOIIEHO3aX; XapaKTepHU30BaTh MUIIEBBIC
CeTH B KOHKPETHBIX YCIOBHsIX oOuTanus. [[puMeHsTh Ha MpaKTUKE CBEICHUS 00 SKOJIOTHIECKHX



3aKOHOMEPHOCTSX B MPOMBIIIJICHHOCTH U CEJIbCKOM XO3SUCTBE JUIsl MPABUIBLHON OpraHu3anuu
JIECOBOJICTBA, PHIOOBOACTBA M T. NI., @ TaKXKe /IS PEIICHUS BCETO KOMILIEKCA 3a7a4 OXpaHbl
OKPY>KaIOIEeH Cpe/ibl U PallMOHAIIBHOTO MPUPOIOTIOIB30BaAHUS.

Mexnpeamerneie cBsi3u. Xumus. Kucmopox, cepa, aszor, ¢docdop, yriepoa, ux
XUMHUYeCKHue cBoicTBa. OXpaHa MPUPOJIbI OT BO3IEHUCTBHUS OTXOAOB XUMHUYECKUX MPOU3BOJICTB.
Ceorpadusa. Knmumar 3emin, KauMaTudeckas 30HaTbHOCTh. @u3uka. [ToHsaTHe 0 103 M3ITydeHus
u Ouonornveckoii 3amure. Jlemorcrpanuu. [Iumessie cBs3u. JkocucTeMa TyHIIPHIL.

[MPEAMETHBIE PE3VYJIbTATBI OBYUEHU A

VYyamuecs 10IKHbBI 3HaTh:

— OIpeeNICHHs TOHATHI «Onocdepar, «IKOJIOTHUSIY, «CpeIa OOUTaHUS»;
— CTPYKTYpPY U KOMIIOHEHTHI Orochepsl;
— KOMITOHEHTHI )KUBOT'O BEIIECTBA U €r0 (PYHKITUH.

VYyamuecs 101KHBI YMETh:

— pa3nuyaTth MPOAYIEHTOB, KOHCYMEHTOB U PEIyIICHTOB,;

— XapaKTepu3oBaTh bromaccy 3emiin, OHOJIOrHYECKYI0 POAYKTUBHOCTD;

— OINKCHIBATh OMOJIOTUYECKUN KPYTOBOPOT BEIIIECTB;

— OMpeeNICHHs] TIOHITHI «a0NOTHIECKUI», «OMOTHUUECKHIN;

— CTPYKTYPY U KOMIIOHEHTHI OMOIICHO3a;

VYyamuecs 101KHbBI YMETh:

— KJIacCUUIIUPOBATH IKOJIOTHUYECKUE (DAKTOPHI;

— pa3nuyaTth MPOAYIEHThI, KOHCYMEHTHI U PEIyIICHTHI,

— XapaKTepu30BaTh bromaccy 3emiin, OMOJIOTHYECKYIO MPOAYKTUBHOCTH;

— ONHUCHIBATH OMOJIOTUYECKHUI KPYTOBOPOT BEILIECTB;

— XapakTepu3oBaTh JeWcTBUE aOMOTHUECKHUX, OHOTHYECKHMX M aHTPOMOTeHHBIX
(hakTOpOB Ha OMOIICHO3;

— OIHCBHIBATH 3KOJOTHYECKHE CUCTEMBI;

— MPUBOAUTH IPUMEPHI CAMOPETYJISIMH, CMEHBI OMOIIEHO30B;

— Teoputo akajgeMuka A. M. OnapuHa;

— pa3BUTHE KUBOTHBIX U PACTEHUI B pa3JIMUHbIE IEPUObI CYIIECTBOBAHUS 3EMIIH;

— JIBWXKYLIME CUJIbI aHTPOIIOIEHERA;

— CUCTEMATUYECKOE MOJI0)KEHUE YEJIOBEKA B CHCTEME OPTaHMYECKOT0 MUPA;

— 0COOEHHOCTH YeNloBeKa Kak OMOJIOTUYECKOTO BU/IA;

— 9Tanbl CTAHOBJICHUS Y€JIOBEKa KaK OMOJOTHYECKOro BUIA;

— AQHTUHAYYHYIO U PEAKIHUOHHYIO CYIIIHOCTh pacu3Ma.

VYuyamuecs 101KHbI YMETh:

— XapaKTepu30BaTh 3TAIbl PA3BUTHS )KUBOU TPUPOIBL;

— OINKCHIBATH PA3BUTHUE )KU3HU HA 3€MIIE€ B Pa3JINUHbIC Db,

— XapaKTepU30BaTh POJb PA3INYHbIX (DAKTOPOB B CTAHOBIIEHUH YEJIOBEKA;

— BBISBJIATH NPHU3HAKU CXOJACTBA M Pa3Inyusl B CTPOCHUHM W IMOBEJIECHUU KXUBOTHBIX U
YeJI0BeKa.

— XapaKkTepu30BaTh (OPMbI B3aUMOOTHOIICHUI MEXIy OpraHU3MaMH.

— aHTPOIOTEeHHBIE (DAKTOPHI;

— XapakTep BO3JCHCTBUS yenoBeka Ha orocdepy;

— CIOCOOBI U METOJIBI OXPaHbl TIPUPO/IBI;

— CMBICJI COXPaHEeHUS BUJIOBOTO Pa3HOO0PA3HS;

— OCHOBBI PALIMOHAILHOTO TPUPOJIOTIOIB30BAHMS;



KHUTY.

— HEHCYEPIIaeMble U UCUEPIIAEMblE IPUPOIHBIE PECYPCHI;
— 3alOBEJHMKM, 3aKa3HUKH, HALIMOHAJIbHBIE NAapKW, BHJIbl, 3aHeceHHble B KpacHyro

— HPUMCHATH Ha IIPAKTUKC CBCACHUSA 00 PKOJOTHYCCKUX 3aKOHOMCPHOCTSX.

METAIIPEAMETHBIE PE3YJIbTATBI OBYUEHUA

VYyamuecs 10IKHBI YMETh:

— paboTtaTh ¢ y4eOHMKOM, COCTABIISITh KOHCIIEKT maparpada;

— pa3pabaTbIBaTh IUIAH-KOHCIEKT TEMBI, HCIIOJIB3YS Pa3Hble UCTOYHUKHA WH(POPMAIINH;

— rOTOBUTH YCTHBIE COOOILIEHUS U pedepaTsl Ha 3alaHHYI0 TEMY;

— I0JIb30BaThCS TOMCKOBBIMU cucteMaMu MIHTepHeTa.
— HCIIOJIb30BaTh WHAYKTUBHBIM W JEAYKTHBHBIM IOAXOJbl IPU H3YYEHUU KPYIHBIX

TaKCOHOB;

— 000011aTh ¥ JeJaTh BEIBOJBI,
— paboTaTh C JOMOTHATEIHFHBIMU UCTOYHIUKAMU HH(DOpMAIIHH;
— MPEJICTaBIATh MAaTePUAIL, UCTIONB3YS BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

JINMHHOCTHBIE PE3VJIbTATBI OBYUEHUA
— lIposiBIeHHe YyBCTBa POCCHMCKON Tpa)¥KJAaHCKOW WIACHTHUYHOCTH, IaTPUOTU3MA,

M00BU U yBaxkeHUs: K OTeuecTBy, YyBCTBa rOpJIOCTH 3a CBOIO Ponuny;

— OTBETCTBCHHOC OTHOIICHUEC K yqe6e, T'OTOBHOCTbH n CIIOCOOHOCTH K

caM000pa30BaHMIO;

— (¢dopMHpOBaHWE MOTHBAIlMM K OOYYCHHMIO W TI03HAHWIO, OCO3HAHHOMY BBIOOpY

Oynmymeit mpodeccuu;

— CIOCOOHOCTh CTPOUTH MHIMBUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— (opMHpoBaHUE 1IETOCTHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS;

— cOOI0IeHNEe MTPaBUJI MOBEACHUSI B IPUPOJIE;

— YMEHHE pean30BaTh TEOPETUUECKHUE TO3HAHUS HA MPAKTUKE;

— CIOCOOHOCTh MPHU3HABATh COOCTBEHHBIE OIIMOKH U UCIPABIIATH UX;

— yMEHHUE apryMEHTHUPOBAHHO U 00OCHOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHHUS;

— KPUTHUYHOE OTHOIIEHHE K COOCTBEHHBIM IOCTYIIKaM, OCO3HAaHHWE OTBETCTBEHHOCTH 3a

HX PE3YJIbTATHI;

pabora

— YBAXHUTCJIBbHOC U I[O6pO}KeJ'IaTCJ'H)HOG OTHOIICHUEC K JPYI'UM JIIOOSIM;
— YMCHHUC CIylIaTh U CJIbIMIATL APYT'UX, BECTH JUCKYCCUIO, OIICPUPOBATDH (baKTaMI/I.

3AKJIFOYEHUE (3 uyac). [loBTopenue, 060011eHne MaTepraia, UTOroBasi KOHTPOJIbHAs

KPUTEPU OLIEHKU KAUYECTBA 3HAHUI
JIOCTHIKEHUs] JTMYHOCTHBIX PE3yJIbTaTOB OLEHMBAIOTCS HAa KauyeCTBEHHOM YpoBHe (0e3

OTMGTOK). C(l)OpMPIpOBaHHOCTB MCTAIIPEAMCTHBIX W IIPEAMCTHBIX YMCHI/Iﬁ OICHUBACTCA B
Oayiax 1o pe3yjibTaTaM BBIIIOJIHCHUA J'Ia60paTOpHBIX U MMPAKTUYICCKUX pa60T.

TPEBOBAHUMA K YPOBHIO ITOAI'OTOBKHN YUAIINXCA, 3AKAHYNBAIOINX

9 KJIACC



B PE3VIJIbTATE U3VUYEHUA ITPEJMETA VUHAIIMUECA 9 KIIACCA JOJDKHBI:
3HATH/TIOHUMATh

* 0COOCHHOCTH JKU3HU KakK ()OPMBI CYIIIECTBOBAHUSI MaTEPHH;

* poib (UBMYECKMX M XUMHUYECKUX IPOLIECCOB B IKHUBBIX CHCTEMAaX pPa3IUYHOTO
HEepapXUUECKOr0 YPOBHS OpraHu3allNy;

* (pynnameHTaIBHBIE TIOHATHS OMOJIOTHH;

* CYyIIHOCTb IIPOLIECCOB OOMEHa BELIECTB, OHTOI'€HE3a, HACJIEICTBEHHOCTH U
U3MEHUYUBOCTH;

* OCHOBHBIE TEOPUM OMOJIOTHU: KIETOYHYIO, XPOMOCOMHYIO TEOPHUIO HACJIEJCTBEHHOCTH,
JBOJIIOLIMOHHYI0, aHTPOIIOT€HE3A;

* COOTHOIIIEHHE COLIMATIBLHOTO U OMOJOTHYECKOTO B ABOJIIOLINU YEIIOBEKA;

* OCHOBHBbIE O0JIACTM MPUMEHEHHS OHOJIOTMYECKHX 3HAHUI B MPaKTUKE CEIbCKOTO
XO35IMCTBA, B Psiie OTpaciied MPOMBIIIIEHHOCTH, IIPU OXPAHE OKPYXKAIOLIEH Cpeabl U 30POBbS
YEJI0BEKA;

yMETh

* MOJb30BaThCS 3HAHUEM OOIIEOMOIOTUYECKUX 3aKOHOMEpPHOCTEH Ui OOBSCHEHUs C
MaTepUATUCTUYECKUX MO3UIMI BOMPOCOB MPOUCXOXKJIEHUS W Pa3BUTHUS KM3HM Ha 3emiie, a
TaK)Ke Pa3IMYHBIX TPYII PACTEHUH, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

* JaBaTh AapryMEHTHUPOBAaHHYIO OIIEHKY HOBOM HH(QOpPMAIMK MO OHOJOTHYECKUM
BOIIPOCAM;

e paboTaTb € MHKPOCKOIIOM ¥ HW3TOTOBIATH MpOCTEHIINE Mpernaparbl s
MHKPOCKOITMYECKHUX UCCIEA0BAHUIM;

* pemiaTh I€HETUYECKHE 3aJa4M, COCTAaBJIATh POJOCIOBHBIE, CTPOUTh BapUALMOHHBIC
KpHBBIE Ha PACTUTEIBHOM U )KUBOTHOM MaTEpHAIIE;

* paboTaTh ¢ y4eOHON W HAYyIHO-TIOMYJISIPHON JTUTEPATypOH, COCTABIIATH IJIaH, KOHCIICKT,
pedepar;

* BJIQJICTh SI3bIKOM IPEIMETA.

[IPUMEPHBIN CIUCOK TEM JIJISI ITIPOEKTHBIX U MCCJIEJOBATEJIBCKUX
PABOT. 9 KJIACC 1. Uzyuyenue ocobeHnHoctedi mapmpyta mytemectsus Y. [lapBuHa mo
JIOTIOJIHUTEBHOU JuTeparype u pecypcam HMurepnera. Ilo pesynbratam paboThl cOCTaBiIsIeTCS
oTueT M mpe3eHtauus. 2. VMccrnegoBaHue mpeanochuiok Bo3HUKHOBeHHs Teopuu Y. JlapBuHa,
COCTaBJICHUE MPE3CHTALMU JJIsl IEMOHCTpAlMK Ha ypoke. PaboTa BBIMONMHIETCS ¢ MIPUBJICUYCHUEM
JOTIOJIHUTENbHBIX MaTepuanioB. 3. IloaroroBka pedepata Ha Temy «CTaHOBIEHHE HayKu
OMONOTMM OT JPEeBHOCTHM [0 Hamux JHei». PaboTra BbINONHAETCS € MPHUBJICUYCHUEM
JIOTIOJIHUTEBHBIX JIUTEPATYPHBIX MaTepHalioB U pecypcoB MuTepHera. 4. M3yueHune 3KCIOHATOB
KpPaeBEqUECKOro WM MallEOHTOJIOTHYECKOTO My3esl C IENbI0 BBISIBUTH Cliebl (OKaMEHEIOCTH,
OTIIEYATKH W Tp.) HpeacTaBuTeneil npesHeit diaopsl u Gaynsl. Hanncanue pedepara o npeBHeit
HCTOPHUH CBOETO Kpasi C UCIOJIb30BAHUEM JOIOIHUTENIbHON JTUTEPATYPhl U pecypcoB MHTepHeTa.
5. Habmromenuss M wu3ydyeHHe OCOOCHHOCTEM pa3MHOXKEHHUS U 3a00ThI O TMOTOMCTBE Y
akBapuyMHbIX pbIOOK. CoctaBinenue QorompeseHtanuu. 6. V3ydeHne C MOMOIIBIO
JOTIOJTHUTEIBHBIX JIMTEPATYpHbIX HMCTOYHMKOB M HHTepHETa NPUPOIHBIX PECYPCOB CBOETO
pernoHa u ux wucnonb3oBanus. CoctaBneHue pedepara u mpeseHTamuu. 7. [locemenue c
9KCKYpCHEN MPUPOI0OXPAHHON TEPPUTOPUU CBOETO PETMOHA M COCTABIIEHHE OTYETa Ha OCHOBE
JIOTIOJIHUTENHHOU HH(POpMAITUH.



Ka.HeHHapHO-TeMaTI/I‘IeCKOG IJIaHUPOBAHUC 9 kiacc

Ne Tema Kon-Bo | XapakrepucTuka BUJIOB JEATENBHOCTH YYaIUXCS
ypoka 4acoB
Brenenne 2
1 [Ipusnaku >xuBoro. buojormyeckue HayKH. BrIsiBIIsIIOT 00IITME YePTHI OPraHU3aluy PACTCHUH, )KUBOTHBIX, IPUOOB I MUKPOOPTaHHU3MOB.
MeTo161 OHOJIOTHU
2 YPOBHU OpraHu3anuu >KMBOW MPUpPOAsL. Poib OOBACHAIOT €JUHCTBO BCEr0 KUBOTO M B3aMMO3aBUCHMOCTh BCEX uacTell Omocdepnl 3emiiu.
ouonoruu B GOpMHUPOBAHUU KAPTUHBI MUPA [IpoBoAsSIT CpaBHUTENBHBIN aHATU3 YPOBHEH OPraHU3allUU KHUBOTO, BBISBIISIOT OOIINE YEPTHI U
OCOOEHHOCTH TPOSIBJICHUS JKU3HU HAa Pa3HbIX YPOBHAX CTPYKTYPHOW OpPraHU3alldU >KHBOTO.
OOBACHSIOT CBOWMCTBA KMBOTO M MPUBOJAT MPUMEPHI MPOSIBJICHUSI ATUX CBOWCTB HAa Pa3HBIX
YPOBHSIX OpraHU3aIny.
Pasgen 1. Kitetka 9
3 Kierounas  teopus. EguHCTBO  KMBOWM DOopMyIUPYIOT MOJOKEHUS KIETOYHOM TEOPUHU. XapAKTEPU3YIOT XUMUYECKUNA COCTAB KUBOTO.
TIPUPOJIBI.
4 CtpoeHue KIeTKH XapakTepusyloT IIa3MaTUYecKyl0 MeMOpaHy, sJIpo, LUTOIIIAa3My, yKa3biBasi OCOOCHHOCTH UX
5 CtpoeHHE KIETKH CTpOEeHHS ¥ PYHKIIMOHUPOBAHUSI.
6 MHuoroob6pasue KIeToK XapakTepu3yrT OCOOEHHOCTH CTPYKTYPHOH OpraHu3aiui, MeTadoau3Ma M Pa3MHOKEHUS
IPOKAPHUOT, UX POJIb B OUOIIEHO3aX.
7 MHuoroob6pasue KIeTok JlaroT OIEHKY CTPYKTYpHOH M (YHKIIMOHAJIBHOM OpraHM3allid SYKapHOTUYECKHUX KIIETOK,
yKa3bIBasg 0COOCHHOCTH CTPOCHHUSI PACTUTEIbHBIX KIETOK.
8 OOMeH BellecTB U SHEPTUU B KIIETKE XapakTepu3yrT TPAaHCHOPT BELIECTB U3 KJIETKU U B KJIETKY. ONHUCHIBAIOT BHYTPUKIIETOYHbIE
polecchl 0OMEHa BEIECTB.
9 Jlenenve KIETKM — OCHOBA pPa3MHOKEHUS, OnuceIBalOT MUTOTUYECKH LUK, XapaKTepU3yIOT OHMOJIOTHYeCKOe 3HaYeHIEe MUTO3a.
poCTa M pa3BUTHUsL OpraHu3ma
10 Hapymenus crpoenus u (QyHKIUH KIETOK — XapakTepus3yloT BUIbl 3a00J€BaHUI KJIETOK, CBSI3b C OpPraHU3MOM, HPOPUIAKTHKA
OCHOBa 3a00JIeBaHUI 3a0o0seBaHui
11 O0600meHne 3HaHmni no pasaeny «Kinetka» Pemenue TecToBBIX 3a0aHU
Paznen 2. Opranusm 24

12

| HexseTounbie (hOpMBI JKH3HH: BHPYCHI

XapaKTepmyIOT HCKJICTOYHBIC (I)OpMLI JKU3HU BHUPYCBHI, HMX 3HAYCHHC, PACIPOCTPAHCHHUC,




00JIe3HHU, BHI3IBAEMBIE BUPYCAMH

XapakTepu3yroT MHOTO00pa3ue JKUBOTO ¥ MPUHITUIIBI KIIACCU(DUKAIIUN )KUBBIX OPraHU3MOB.

OnucelBaloT OpraHUYECKME M HEOPraHMYECKHUE MOJEKYJbl JKUBOTO, PACKPBIBAIOT HX
XMMHUYECKHE CBOMCTBAa M OMOJIOTMYECKYIO POJb. Pa3nnyaroT TUIBl HYKJIEMHOBBIX KHUCIOT U
paznoBugHocty PHK. XapakTepusyroT npuHIMI KOMIUIEMEHTapHOCTU. Xapakrepu3ytoT AT
U €€ 3HaYCHHE.

[MpuBOAST TpUMEpPHI SHEPTETUYECKOTO W IUIACTUYECKOTO OOMEHOB. PacKphIBarOT MeXaHW3M
O6uocuHTe3a 6enka u GOTOCHUHTE3A.

XapakTepu3yloT TPAHCIOPT BEIIECTB B OpraHu3Me, CHOCOObl y Ppa3IUYHBIX OPraHU3MOB,
BbIJICTICHHE

Pazaugaror PAa3JIMYIHBIC BUJIbI U CIIOCOOBI JABYDKCHUA Y paCTeHI/Iﬁ M JKUBOTHBIX.

XapakTepusyloT perysiiunio GyHKIUN Yy pacTeHUH W KMBOTHBIX. Pa3nuyaroT ryMopaibHyIO U
HEPBHYIO PEryJIslHIO, IPOUCXOKICHUE PA3INYHBIX BUJOB PEryysiuu (PyHKUIUNA B OpraHu3Me.
[TonsiTHs TOpMOH, (hepMEHT, HEHPOH.

XapaKTepmyIOT OMOJIOTMYECKOE 3HAYEeHHUE Pa3SMHOXCHHUA W CIro (1)OpMBI. OnuceIBaoT
raMeToreHe3 U €ro cTaJauu. BRISBISAIOT CYHIHOCTH IIponecca OCEMCHCHU A 1 OIINIOAOTBOPCHUS .

13 Krnerounsie (GopMBbI KU3HH: OJHOKIICTOUHBIC
Y MHOTOKJICTOYHBIE OPraHU3MBbI, KOJIOHUU

14 XUMUYECKUI COCTaB OpraHu3ma:
XUMHUYECKHE DJIEMEHTHl M HEOPraHUYECKHE
BEIIECTBA

15 XUMUYECKUI COCTaB OpraHu3ma:
OopraHuyeckue BemecTBa (OCNKH, IJTUTUIBI,
YIJIEBO/IbI)

16 XUMHUYECKUH COCTaB opraHusma:
OpraHuvecKkue  BemecTBa  (HYKJICHHOBEIC
KuCIoTh U ATD)

17 OOMeH BellecTB M JHEPruu B OpraHu3Me:
TIaCTHYeCKUi 00MeH ((hoTocHHTE3)

18 OOMeH BeIecTB W DHEPTUH B OpraHu3MeE:
TJIACTHYECKUN 0OMEH (CHHTE3 Oernka)

19 OOMeH BelecTB W SHEPTHUM B OpraHu3MeE:
SHEPTreTUYECKHI OOMEH

20 TpaHCcOpT BENIECTB B OpraHu3Me

21 V naneuue u3 opraHusma KOHEYHBIX
MIPOJIYKTOB OOMEHA BEIECTB

22 Ornopa ¥ IBIPKEHHE OPTaHU3MOB

23 Perymsius byHKIHN y  pasIuYHBIX
OpraHu3MOB

24 Perymsius byHKIHN y  pasIuYHBIX
OpraHU3MOB

25 becnonoe pasmMHOXKEHHE

26 ITonoBoe pa3MHOXKEHHE

27 ITonoBe pa3sMHOXKEHHE

28 PocT u pazBuTue opraHu3mMoB

29 PocT u pazBuTHe OpraHu3mMoB

XapaKTepmyIOT OHTOI'CHC3 KaK IponecC HHAWBUAYAJIBHOIO pa3BUTHA OPraHU3MOB.
OnuceIBaloT oTallbl, CTaAuu U (bOprI oHTOreHe3a. OTINYaT MIPAIMOC U HECIPAMOC PpA3BUTUC U




IPHUBOJIAT MIPUMEPHI OPraHU3MOB C TEM H APYTUM TUIIOM pa3BUTHs. [IpuBOIAT GOpMYITUPOBKH
3aKOHa 3apoabiieBoro cxojactsa K. bapa u ocHOBHOTO OMOreHeTHYECKOTO 3aKoHa Miouiepa—
T'exkens.

30 HacnenctBeHHOCTh ¥ MI3MEHYMBOCTDH — O0OLIME XapakTepus3yloT HacJIE€ICTBEHHOCTh W HM3MEHYMBOCTh. 3akoHbl MeHnaens u Moprasa.
CBOMCTBA KUBBIX OPraHU3MOB OOBSCHSIOT CYHIHOCTH TOHSTHH HACIIEACTBEHHOCTh M HM3MEHYMBOCTh, MOAM(UKAIMOHHAS
31 3aKOHOMEPHOCTH HACJIEJIOBAHUSI IPU3HAKOB U3MEHYUBOCTb, HACJIEICTBEHHAS! U3MEHUYUBOCTh, HOPMa PEAKLUU, MyTaL1H.
32 3aKOHOMEPHOCTH W3MEHYUBOCTH.
MoudukannoHHas ”3MEHYHBOCTh
33 Hopwma peaximn
34 HacneicTBeHHast ©3MEHYHBOCTD
35 O06001m1eHue 3HaHui 1o pazneny «Opraauzmy» Pemnienne TecTOBBIX 3a1aHHI
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36 Pa3Butne Ouonornu B JOJapBUHOBCKHIA XapakTepu3yrT MPEACTaBICHUS APEBHUX U CPEIHEBEKOBBIX €CTECTBOMCIBITATENIEH O KUBOM
IIEPUOLT npuposae. OOBICHSIIOT IPUHLKITBI OMHAPHOW HOMEHKIIATyphl, oneHuBatoT Bkian K. Jlunnes B
pa3BuTHE cucTeMaTuku. XapakrepusyroT Teoputro XK. b. Jlamapka.
37 Yapap3 J[apBHUH — OCHOBONOJIOKHHUK YUEHHS BeIABAAIOT  IpEeANOCHUIKM  BO3HMKHOBeHHMs  Teopun Y.  JlapBuHa.  AHamm3HpyroT
00 3BOMIIOLIMU JKCHEAUIMOHHBIM MaTtepuan Y. [lapBuHAa M OLICHHMBAIOT €ro BKJIAX B pPa3sBUTHE TEOPUU
38 Yapnbs3 J[apBUH — OCHOBOTIOJIOKHHUK yUCHHSI €CTECTBEHHOI0 0TOOpa. Xapakrepu3yloT yuenue /lapBuHa 00 HCKYCCTBEHHOM M €CTECTBEHHOM
00 3BOMIOINN 0oTOOpe, MPOBOAAT CPAaBHUTEIbHBIN aHAIN3 3THX TeopHil. JlaloT ompeneneHne ecTeCTBEHHOIO
otbopa W XapakTtepu3yroT (opMbl O00pbrObI 3a cymiecTBOBaHHE. OOBICHIIOT MEXaHU3M
9BOJIIOLIMM ¢ o3uLui Teopun Y. JlapBruHA O €CTECTBEHHOM 0TOOPE.
39 Bunx kak  OCHOBHas ~ cUCTEMaTH4eCKas JlatoT ompeneneHus BUAa U MNONYJSALNMU. XapakTepusyroT KpuTepuu Buzaa. OObBSICHAIOT
Kareropus Bcero sxusoro. Ilpusnaku Buna MEXaHU3M M30JISLUU U BUI000pa30BaHHUS.
40 [Tonmynsuus Kak CTPYKTypHasl €IMHULIA BUJA
41 [Tonynsanus Kak eqMHHUIA YBOJIIOLMH
42 OcHOBHBIE [JBIKYIIME CHJIBI 3BOJIOLUU B OOBACHAIOT OCHOBHBIE (HOPMBI W HAIPABJICHHUS SBOJIOLUM, [AlOT  KIacCU(UKAILUIO
Ipupose 9BOJIIOLIMOHHBIM (haKTOpaM.
43 Pe3ynbTaThl 3BONIOLKMU: MHOT000pa3ue BUA0B JlatoT 00bsACHEHHsI MPHCIIOCOOUTENBHBIX OCOOCHHOCTEH CTPOCHMSI, OKpacKH Tella, HOBEICHUS
44 PesynbraThl 3BONIOLMHU: TPUCTOCOOIEHHOCTh XKUBOTHBIX C TOYKHM 3peHHs 3BONIOLUH. OOBICHSAIOT 3aKOHOMEPHOCTb, MPOSIBIIAIOUIYIOCS B

OpPraHHu3MOB K CpEIC oOuTaHMS

COOTHOIICHUHN KOJIHWYECTBA JIETEHBIIIEH OT CTENeHHU 3a00ThI O HHX pOI[PITCJ'I@IZ.
XapaKTepmyIOT OTHOCUTEIbHBIN XapaKTep HpI/ICHOCO6I/ITCJIBHBIX ITPU3HAKOB y OpPraHu3MOB,




npuBOAAT TpuMepbl. OOBACHAIOT OMOJOTMUYECKHM MEXaHW3M DPa3BUTUS HPUCTIOCOOJICHUH Yy
JKUBOTHBIX.

45 VYcnoxKHEeHHEe  OpraHM3aliil  pacTeHUl B XapakTepu3yloT HaANpaBICHUS SBOJIIOUMH M IYTH JOCTHKEHHS OMOJIOTHYECKOTO IMporpecca.
nporecce  sBoiouuu.  [IpomcxoxaeHue [IpuBoAAT MpUMEPH! Pa3IMYHBIX (JOPM ABOJIOIHMU TPYII OPraHU3MOB. 3allOMHHAIOT MPaBUIIA
OCHOBHBIX CUCTEMATHYECKUX TPYIIT PACTEHUI 9BOJIIOIUH W OIICHUBAIOT PE3YJIbTaThl BOMIONWHU. J[atl0T OOBSCHEHHS NPUCTIOCOOMTEIHHBIX

46 VYCIIO)KHCHHE OpraHW3allii  >KUBOTHBIX B 0COOEHHOCTEH CTPOCHHUS, OKPACKH TeJa, TIOBEACHUS KUBOTHBIX C TOYKH 3PEHHS HBOJIOIHH.
nporecce  sBomouuu.  [Ipomcxoxaenue OOBSACHSIOT 3aKOHOMEPHOCTH, MPOSBISIFOIIYIOCS B COOTHOIICHUWH KOJIMYECTBA JCTEHBIIICH OT
OCHOBHBIX CUCTEeMaTHICCKUX TPy CTereHu 3a00ThI 0 HHX ponuTeneil. XapakTepU3yIOT OTHOCHTEIBHBIM XapakTep
KUBOTHBIX MPHUCIIOCOOUTENIBHBIX ~ MPU3HAKOB Y  OPraHU3MOB, MNPUBOAAT TpUMEpbl. OOBSICHSIIOT

OMOJIOTUYECKHI MEXaHU3M PA3BUTHSI PUCTIOCOOICHHH Y )KHBOTHBIX.

47 [IpumeHeHre 3HaHW O HACIEACTBEHHOCTH, [TepeuncisiFoT MEHTPBI MTPOUCXOKACHHUS KYJIbTYPHBIX PACTCHHNA W 3aIIOMHHAIOT KYJIBTYPHI, B
W3MEHUYHUBOCTH M UCKYCCTBEHHOM OTOOpE TIPH HUX cdopmupoBaBmuecs. JlaloT ompeneneHusl TMOHITHH «COPT», «IIOPO/Aay, «IITaMM».
BBIBEJICHIH HOBBIX ITOPOJ] )KUBOTHBIX, COPTOB XapakTepu3yloT  METOJBI  CEJNEeKIIMH  PACTCHHH, JKHBOTHBIX ¥  MHKPOOPTaHU3MOB.
pacTeHuil 1 MTaMMOB MUKPOOPTaHU3MOB OOOCHOBBIBAIOT ~ 3HAUEHHWE  CEJICKIMH  JUISI  CEIbCKOTO  XO3SHCTBAa,  MEIHIIMHBI,

MHKPOOHOJIOTHYECKOH M IPYTHX OTpaciiell MPOMBITIICHHOCTH.

48 O06001m1eHne 3Hanmi Mo pazaerny «Bum Pemenne TecToBBIX 3a1aHMI
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49 DKOJIOTHS KaK HayKa XapakTepusyloT IKOJIOTHIO KaK HayKy, e€ pa3BUTHE, 3HAYCHHE B CBPEMEHHOM MUDE.

50 3aKOHOMEPHOCTH BITUSIHHSI OKOJIOTHYECKUX XapakTepu3yIoT KOJOTHYECKUE (HaKTOPhl U MPUBOIAT HMPUMEPHI BIUSHHS 3THX (AKTOPOB Ha
(hakTOpOB Ha OPraHU3MBbI YKUBBIC OPTaHU3MBI.

51 AOuoTHveckue (hakTopsI cpenapl u
MPHUCIIOCOOJICHHOCTh K HUM OPTaHU3MOB

52 buotnueckue dakropel. BzaumonelicTBue
MOIYJISAILUHN pa3HBIX BHJIOB.

53 DKocHcTeMHas OpraHu3aIHsl KUBOU OOBSCHSIOT ajanTaliy, BOZHUKIINE y KUBBIX OPTaHU3MOB B XOJI€ M3MCHSIONIUXCS YCIOBUH
OpUpOAbl.  DKOocUcTeMa, ©€  OCHOBHBIC OKpy)Karolie cpeapl, 3akoH MHHMMyMa JIuOuxa. ONUCHIBAIOT aJanTalld KUBOTHBIX U
KOMITIOHEHTBI. pacTeHHi Pa3HbBIX IKOJOTHUECKUX TPYIII, PUBOJST IPHUMEPHI.

54 CTpyKTypa SKOCHUCTEMBbI

55 [TuieBbIe CBS3H B 9KOCUCTEME dopMyHPYIOT TpEACTAaBICHHE O LEMsIX W CeTAX MUTaHUA. AHAIU3UPYIOT TOHITHE

56 DKOJOTHYECKHE MUPaAMUJIbI «@KoJIoru4ecKas nupamuaa». OMUCHIBAIOT TPUMEPHI THPAMHU/T




o7 Arposkocucrema (arporeHo3) KaK XapakTepus3ylT arponeHo3 Kak HCKYCCTBEHHYIO 3KOCHCTEMY, OTJIMYHE OT ECTECTBEHHOM
MCKYCCTBEHHOE COOOIIECTBO OPraHU3MOB IKOCHUCTEMBI.

58 Bbuocdepa — rmobanbhas sxocucrema. B. U. @opMynHpYIOT OCHOBHBIE ToONOXeHust yuenuss B. WM. Bepnagckoro o ©Ouocdepe.
BepHanckuii — OCHOBOMOJIOKHUK YUYEHHUS O XapakTepu3yloT KOMIIOHEHThI Ouocdepbl. Onpenensor ¢GyHKOUO Ouochepsl U ee
ouocdepe. KOMIIOHEHTOB. OMMUCHIBAIOT OCHOBHBIE KPYT'OBOPOTHI BENIECTB U MUTPALIUIO aTOMOB.

59 Pacnipoctpanenue u poib KUBOTO BEIIECTBA B XapakTepusyloT Mpeodpa3oBaHKe IUIAHETHI O] BIUSHUEM JKUBBIX OPraHU3MOB, HCUYEPIIAEMbIC
ouocdepe U HeHcCYepraeMble PeCypChl.

60 Kpatkast ucTopust 3BOJIIOIUHN OHOChEpHI XapakTepu3yIoT dTarbl Pa3BUTHA KUBOW Marepuu. OnpenensioT QUIOTeHETHYECKHE CBSI3U B

61 Kpatkas uctopust 3BOIIOIUN OHOCHEPHI KUBOW TIPUPOJIE U HA UX OCHOBE CTPOSAT €CTECTBEHHYIO KIACCHU(HKAIIMIO KUBBIX OPraHH3MOB

XapakTepu3yIoT pa3BUTHE KU3HU Ha 3eMiie B pa3HbIC dpBI U MEPHOIbI. BBIABISIOT OCHOBHBIC
apoMopdo3bl. XapaKTEepU3yIOT MECTO 4YelOBeKa B JKUBOW TPHUPOJE, ONHUCHIBAIOT CTAJNU
OBOJIIOIMKM  YENOBEKAa. 3HAKOMATCS C MEXaHW3MOM pacooOpa3oBaHHsl W  EAMHCTBOM
MTPOUCXOKICHHUS PAC M Ha 3TOW OCHOBE MPHUBOSIT ApTYMEHTHPOBAHHYIO KPUTHKY Pacu3Ma.

62 Hoocdepa AHanu3upyloT aHTPONOreHHOe BiMsSHME Ha Ouocdepy. PackpbiBaioT  npoOiembl

63 CoBpeMeHHBIE SKOJIOTHIECKHE TIPOOIEMBI paIMOHAIFHOTO TPHUPOJIONIONB30BaHUS W OXpaHbl Tpupoabl. OIEeHWBalOT HEOOXOAMMOCTH

64 [Tyt pemenns 5KoJOTHIeCcKuX MpoodemM coXpaHeHHUs OMopa3zHOOOpa3us.

65 O06001IeHne 3HAHUN o pasneny Pemrenue TecToBBIX 3amMaHUi
«IKOCUCTEMBI»

3axnroueHue 3

66-67 | Ypok moBTOpEeHHUE N0 KYypCy Pemienne TecTOBBIX 3a1aHMI

68 Ypok 00001IeHHE 110 KypCy Coo01eHust, MpOEKThI
Utoro 68
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