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COJAEPXAHHUE KYPCA

Beenenue (2 wac). Mecrto kypca «OOmias OMOIOTHS» B CUCTEME €CTECTBEHHO-HAYYHBIX
JUCLIUIUINH, a TaKKe B OMojornuyeckux Haykax. Llenb u 3amaun kypca. 3HaueHUE NpeaAMETa s
NOHMMaHHUS €AMHCTBAa BCEr0 JKMUBOTO, B3aUMOCBS3M BCEX dacTe Ouocdepsl 3emun.
Buonornyeckue Hayku o (hopMe U CTPOCHUHU OPTraHU3MOB. Pa3BUTHE CHCTEMAaTHUKH.

Paznen 1. Knerka (9 gacos)

DJeMeHTHBIN COCTaB KJIETKU. PacipocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIAJ B 00pa3oBaHHe
KHUBOW MaTepuu U 0ObEKTOB HEXKUBOM MPUPOIbl. MaKpO3JI€MEHThI, MUKPO3JIEMEHTHI; UX BKJIaJ B
o0pa3oBaHUE HEOPraHMYECKHX U OpPraHMYECKMX MOJIEKYJ HBOIro BeuiecTBa. Heopranmueckue
MOJICKYJIbl JKMBOTO BEIECTBA: BOJA; XMMHUYECKHE CBOMCTBa M Ouosiornueckas poib. Comum
HEOPraHMYECKUX KHUCJIOT, MX BKJIaJ B OOECHEYEHUE IIPOLECCOB KU3HEAEATEIbHOCTU U
NoAJEpKaHUE TroMeocra3a. Pojib KaTMOHOB M AaHMOHOB B OOECIEUEHUHU IIPOLIECCOB
KU3HENAEATENbHOCTH. OCMOC M OCMOTUYECKOE JaBIEHHUE; OCMOTUYECKOE IOCTYINIEHUE MOJIEKYJ
B KieTKy. OpraHuuyeckue MOJIEKynbl. buonornueckue mnoiauMmepsl — O€NKU; CTPYKTypHas
opranuzaius. OyHKIUN OENKOBBIX MOJIEKYJ. YrieBojsl. CTpoeHHe M OHOJIOTHYECKas pPOJib.
JKupbl — OCHOBHOM CTPYKTYpHBIII KOMIIOHEHT KJIETOUHBIX MeMOpaH U ucTouHuk sHeprun. JJHK
— MoseKyabsl HacinenctBeHHoctu.  Penyrumkamms  JIHK, nepenada  HaciencTBeHHOM
uH(popMaluu U3 NOKoJieHUs! B nokojeHue. [lepenaya HacinencTBeHHON MHQOpMAIMK U3 siipa B
muroruiasmy; tpanckpumuus. PHK, crpykrypa u ¢pynkuuu. UndopmanmoHHbie, TpaHCTIOPTHEIE,
pubocomanbupie PHK. JleMoHcTpamusi oOOBEMHBIX MOJENEH CTPYKTYpHOM OpraHuzanuu
OMOJOTMYECKUX TOJMMEPOB: OEJIKOB M HYKJIEHHOBBIX KHUCJIOT; MX CpPAaBHEHUE C MOJEISIMU
UCKYCCTBEHHBIX OJUMEPOB (MOJIMBUHUIXJIOPUL).

ITpokapuoTnueckue kiaeTku; ¢popma u pasmepsl. CTpoeHUE HUTOILIA3Mbl OaKTepUATbHON
KJIEeTKM; *opraHu3zauus MeTtabonuzMa y npokapuoT. ['eHermueckuit anmapar OaxTepuil.
Crniopoo6pazoBanue. PasmHoxkeHrne. MecTo U poJib IPOKapUoT B OMOLIEHO3aX. DYKapHOTHYECKast
kierka. [{uromnasma sykapuorudeckod kineTku. OpraHomisl IUTOIUIA3Mbl, UX CTPYKTypa H
¢yuknun. Lurockener. Bkitoyenus, 3HaueHue U pojib B MeTabonu3Mme kieTok. Kierounoe siipo
— LIEHTP YHOpPaBJEHUS >KU3HEAEATEIbHOCThIO KIETKU. CTPYKTYpbl KJIETOYHOIO siapa: siAepHas
000J109Ka, XpOMAaTHH (TETEPOXPOMATHH), SAPHIIIKO. OCOOEHHOCTH CTPOEHUS PACTHUTEIBHOU
kinetku. Jlenenne kierok. Kierku B MHOrokjietoyHoMm opranusme. *[lonstue o
T pepeHIIMPOBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKUH LMKI: HHTepdasa,
penymukamus JAHK; muTo3, ¢a3zbl MUTOTHYECKOro JeNeHHs W MpeoOpa3oBaHMUs XPOMOCOM;
OMONIOTMYEeCKUI CMBIC M 3HadeHHe MuTo3a (Oecrojoe pa3MHOXKEHHE, pPOCT, BOCHOJIHEHUE
KJIETOYHBIX HOTEPh B (PU3MONOTMYECKMX M MATOJIOTHYECKUX ycioBusx). Kierounas teopus
CTPOEHHMsI OpraHm3MoB. JlemMoHcTpamus. IIpuHIMIIMAIBHBIE CXEMBI YCTPOWCTBA CBETOBOIO M
AJIEKTPOHHOI'O0 MUKpockomna. CxeMbl, WUTIOCTPUPYIOIUE METOAbl OMOXMMHUU U UMMYHOJIOTHU.
Mopnenn knetku. CXeMbl CTPOEHHS OpPraHOWAOB pPACTUTEIbHOW W JKUBOTHOM KIIETOK.
Mukponpenapatbl KJIETOK pPAcT€HUN, JKUBOTHBIX M OJHOKJIETOYHbIX TIpuOOB. Durypsi
MUTOTHYECKOTO JIEJICHUS B KIIETKaX KOpEIIKa JIyKa II0J MUKPOCKOIIOM U Ha cxeme. Marepuaiisl,
pacckasbIBaroIiye o ouorpadusax y4eHbIX, BHECIIMX BKJIal B pa3BUTHE KJIETOYHOMN TEOpUH.

JIaGoparopHas pabora. M3ydyeHue Ki1eTok OaKTepHii, paCTeHUI U )KMBOTHBIX HA TOTOBBIX
MUKpOIIpenaparax.

OcHoBHbIe TIOHATHA: OpraHuyeckrue W HEOPraHWYECKHE BEIIECTBA, OOpPa3yIOIINe
CTPYKTYpHbIE KOMIIOHEHTHI KJIeTOK. [IpokapuoThl: GakTepun U CUHE3€eIeHbIE BOJIOPOCIIHU (I[HaHO-
OakTepun). DyKapHOTHYECKas KIJIETKa; MHOroOOpa3ue JYKapUOT; KJIETKA OJIHOKJIECTOYHBIX W
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MHOTOKJICTOYHBIX OpraHu3MoB. OCOOCHHOCTH pPACTHTEIBHOW W J>KMBOTHOW KIETOK. Smpo u
LUTOIUIa3Ma — TJIaBHBIE COCTAaBHBIE 4YaCTU KJIETKU. OpraHoujpl HUTOIUIA3Mbl. BriaroueHwusl.
XpomocoMbl. Kapuotun. MHUTOTHYECKMM LMKJI; MHUTO3. DHOJIOIrMYECKHH CMBICI MMTO3a.
[TonoxkeHus: KIETOYHOM TEOPUH CTPOCHHSI OPTaHU3MOB.

Ymenus: OOBSICHATh PHCYHKH M CXEMbl, TMpEACTAaBICHHbIE B Yy4cOHHUKE.
CaMOCTOSATENBHO COCTaBJATh CXEMBI IMPOIECCOB, IMPOTEKAIOIIUX B KJIETKE, U «IIPUBSI3bIBATHY
OTAENbHBIE WX JdTalbl K pPa3JIM4YHbBIM KIETOYHBIM CTPyKTypam. HMimoctpupoBaTe OTBET
OPOCTEHIIMMU CXEMaMU U PUCYHKaMH KIIETOUHBIX CTPYKTyp. PaboTaTh ¢ MHKPOCKOIOM U
W3TOTOBJIAITH ~ MPOCTEHIIME  Hpenaparbl Uil  MHUKPOCKONMYECKOTO  MCCIENOBaHUS.
Mexnpeamernsie cBsizu: Heopranuudeckas xumus: Xumuueckue cBsizu. CTpoeHHE BEIIECTBA.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. Opranudeckas Xxumus. [IpuHImnbe opranuzanuu
OpraHuyeckux coeauHeHuid. CTpoeHue MOJIEKyJl OpraHMYecKHWxX BeliecTB. JleHaryparusi.
[Tommumepsl. YTIEBOIBI, KHUPHI, OCIKH, HYKICHHOBbIC KUCIOTHl. Du3uka. CBOHCTBA KUIKOCTEH,

TEIIOBBIC SIBJICHUS. 3aKOHBI TEPMOIAUHAMUKH.

I[MPEAMETHBIE PE3VYJIbTATBI ObYUEHU A

VYyamuecs 10JKHBI 3HATh:

— CTpOEHUE MPOKAPUOTUYECKON KIIETKH;

— MHOTroo0Opa3ue MpoKapHor;

— CTPOCHUE DYKAPUOTUUYECKOMN KIIETKU;

— MHOT000pa3ue 3yKapuor;

— KJIETKH OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB;

— 0COOEHHOCTH PACTUTENBHBIX U )KUBOTHBIX KJIETOK;

— MUTOTHYECKUN U )KM3HEHHBIN UK KIETKH;

— OMOJIOTUYECKOE 3HAUYCHUE MUTO3a;

— MOJIOKEHUSI KIIETOUHOM TEOPUHU CTPOCHHSI OPraHU3MOB.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepU30BaTh OPTaHU3AIIMI0 META00IM3Ma y POKAPHOT;

— OIUCHIBATh TEHETUYECKUN armapaT OaKTepHii, ClIopooOpa3oBaHUE U PA3MHOKECHHE;

— XapakTepu30BaTh GYHKIIUUA OPTaHOUIOB;

— ONpEAeNATh 3HAUCHUE BKIIIOUEHHUI;

— OMUCHIBATH CTPOEHHUE U (PYHKIIUU XPOMOCOM;

— JaBaTh OIpe/ieJieHHe KapUOTHIIa U XapaKTePH30BaTh €ro.

— MaKpO- U MUKPO3JIEMEHTHI, BXOSIINE B COCTAB KHBOTO, U UX POJIb B OPTaHU3ME;

— XUMHUYECKHE CBOMCTBA M OMOJIOTUYECKYIO POJIb BOIBI,

— pOJIb KATHOHOB M AHMOHOB B 00ECTICUEHUH MPOIIECCOB KU3HEACATETHHOCTH,

— TMPUHIMINBI CTPYKTYPHOM oOpraHu3anudu U (QyHKIHH OEJTKOB, XUPOB, YIJIEBOJIOB M
HYKJIEMHOBBIX KHCJIOT;

— CTPYKTYPY HYKJIEHHOBBIX KHUCIIOT.

— OOBSACHATH MPUHIUI JEUCTBUSA (EPMEHTOB; — XapaKTepHu3oBaTh (PyHKIHU OETKOB,
JKUPOB, YTJIEBOJOB U HYKJIEMHOBBIX KHUCIIOT.

METAIIPEJJMETHBIE PE3VJIbTATHI OBYUEHU A

VYyamuecs 10TKHBI YMETh:

— COCTaBJISATh CXEMBbI M TAOJIHUIIBI 111 MHTETPAlliU TTOTYYCHHBIX 3HAHHI;

— 0000maTe nH()OPMAITHIO U JIeJaTh BEIBOJIBI;



— paboTaTh ¢ JOMOJIHUTEIbHBIMU UCTOYHUKAMHU UH()OPMALIHH;

— CaMOCTOSITENIbHO COCTaBJIATh CXEMbI IIPOLIECCOB M COCTAaBJISITH IO HUM CBSI3HBIN
pacckas;

— paboTath € MHMKPOCKOIOM M HW3rOTaBIMBATh IPOCTEHIIME Ipenaparbl i
MHUKPOCKOIIMYECKOT0 HUCCIIET0BAHUS.

Paznen 2. Opranusm (24 gaca)

YpoBHU opraHu3aluy KuBoi npuposl. Kierounoe crpoeHre opraHu3MoB, HACEISIOINX
3emmo.  OOMeH  BemiecTB W caMOperyisiiuss B~ OWOJIOTUYECKUX  CHUCTEMax.
CamMoBocnpon3BeIcHIE; HACJIEJCTBEHHOCTh W M3MEHUYHMBOCTh KaK OCHOBA CYILECTBOBaHUS
xuBOW wMmarepuu. Poct u pasButme. PazmpaxxkumocTs; (GOpMBI H30MpaTENbHON peakiuu
OpraHM3MOB Ha BHEIIHUWE BO3ACHCTBUS. PUTMHYHOCTH IPOLIECCOB JKU3HEAEATEIBHOCTH;
OMOJOrMYEeCKHEe PUTMBI U UX 3Ha4eHHE. JMCKPETHOCTh UBOT'O BEILECTBA U B3aUMOOTHOILIEHUE
YaCTH U LEJIOT0 B OMOCHCTEMaX. DHEPro3aBUCUMOCTD JKUBBIX OPTaHU3MOB; (hOpMBI TOTpeOIeHUS
sHepruu. llapcTBa XHMBOW NpPUPOIBI; KpaTKas XapaKTEPUCTUKA €CTECTBEHHOM CHCTEMbl
KJIacCU(pUKAILlMU JKUBBIX OPraHu3MoB. BumoBoe pazHooOpasue. JleMoHCTpalus cXeM CTPYKTYphI
[[APCTB KUBOU MPUPOIBL.

OOMeH BelIeCTB M TMpeBpallleHHe HHEPruu B KIETKe. [paHCIOpPT BELIECTB uepe3
KIeTOUHy0 MemOpany. [IlmHO- W darommros. [lnactuueckuii W IHEPreTUYCCKUN OOMEH.
BuyTpukierouHoe nuiieBapeHue U HAKOIUIEHME 3HEPIUU; pacllelieHue IIoKo3bl. bruocunTes
OCIIKOB, *>KUPOB U *YTIIEBOJOB B KIIETKE.

CymrHocTs 1 (OpMBI pa3MHOKEHHsI OPraHM3MOB. becnosoe pa3MHOXEHHE PAaCTCHHUU H
KUBOTHBIX. [loI0OBOE pa3sMHOMKEHUE PACTEHHUI M KUBOTHBIX, OOpa30BaHUE IOJIOBBIX KJIETOK,
OCEeMEHEHHE M OIUIOAOTBOpeHHEe. buomormyeckoe 3Ha4YeHHE TMOJIOBOTO Pa3MHOMKEHUS.
["amerorenes. Dramnbl 00pa30BaHUs MOJOBBIX KIETOK: Pa3MHOXKEHHE, POCT, cO3peBaHUE (MeH03)
u (dopMmupoBaHHE TOJOBBIX KJI€TOK. (OCOOCHHOCTH crepMaToreHe3a U  OBOIEHE3a.
OmnogorBopenue. JleMOHCTpalds CXeM, WUIIOCTPUPYIOIIMX CHOCOOBI  BEreTaTUBHOTO
Pa3MHOXXEHMSI IUIOJOBBIX JEPEBbEB M OBOILHBIX KYJIbTYp; MHKpPOIpPENapaToB SHIEKIETOK;
doTorpaduii, OTpaxarolux pa3HooOpa3re MOTOMCTBA Y OJTHOU Mapbl POJAUTENIEH.

OMOpHOHANBHBIA ~ TIepuoj] pa3BUTHSA. *OCHOBHBIE 3aKOHOMEPHOCTH  JIpOOJICHUS;
o0Opa3oBaHHe OJHOCIOMHOrO 3apojbllia — OnacTynsl. [acTpynsauus; *3aKOHOMEpPHOCTHU
00pa30BaHus JIBYXCIOMHOTO 3apojibliia — racTpyiibl. [lepBuuHbIN opraHorenes u nanbHeiIas
muddepeHMpoBKa TKaHeH, OpraHoB U cucTteM. [locTaMOpHOHANIbHBIM MEepHOA pa3BUTHSL.
®opMbl TOCTAMOPUOHATIBHOTO TepHoAa pa3BuTHs. Hempsimoe pa3BuTHE; MOJHBIA U HEMOJHBIN
metamop¢o3. bruonornueckuit cMpica pazsutus ¢ meramopdozom. [Ipsimoe pazsurue. CrapeHue.
*OOmume 3aKOHOMEPHOCTH pa3BUTHS. buoreHernueckuit 3akoH. *CXOACTBO 3apoiblliel u
SMOpHOHaNbHas JAuBepreHuusi npusHakoB (3akoH K. bapa). buorenernueckuii 3akoH (3.
I'ekkens u K. Mromnep). Padorsr A. H. CeepuoBa 00 »MOpHOHANBHOM W3MEHYMBOCTH.
JemoHcTpanust TaOmuL, WUIIOCTPUPYIOLMX Ipolecc MeTraMopdo3a y UIEHHCTOHOTHX,
MO3BOHOYHBIX (KECTKOKPBUIBIX W YEIIyEeKPBUIbIX, aMpuOuii); Tabiull, OTpakaroIMX CXOJCTBO
3apoJbIlIel MO3BOHOYHBIX JKUBOTHBIX, @ TAKXKE CXEM NpeoOpa3oBaHMsl OpPraHOB M TKaHEH B
¢utorenese.

OcHoBHBIE TOHATHS: MHoOroobpazue ¢GopM M pacHpOCTPAHEHHOCTh OEcIoyioro
pa3MHOkeHus. buonorndeckoe 3HaueHue Oecnoyioro pazMHokeHus. [lonoBoe pasMHO)KeHUE U
ero Ouosornueckoe 3HaueHue. [‘amerorenes; MeHo3 H ero OHOJIOrMYECKOE 3HAuCHUE.
Omo10TBOpEHHE.



YMmenusi: OOBSCHATH MPOIECC MeH03a M JAPYTHUe 3Tarbl 00pa30BaHUs IMOJIOBBIX KIETOK,
UCTIONB3YS CXEMBI U PUCYHKH U3 YueOHHKA. XapaKTepH30BaTh CYIIHOCTb OECIIONIOro U MOJIOBOTO
pPa3MHOXKEHUS.

Mexnpeamernole cBs3u. Heopranuueckass xumus. OxpaHa Npupoisl OT BO3AEHCTBUSA

OTXOJIOB XUMHYECKHX Mpou3BOACTB. Dusmka. DiekTpoMarHuTHoe mose. MoHuzupyromee
U3ITy4yeHHe, MOHATHE O J103€ U3Ty4yeHUsI U OMOJIOTUYECKOM 3aIluTe.

[NPEAMETHBIE PE3VJIbTATBI ObYUEHU A

Yyaiuecs 10JKHBI 3HATh:

— ONpe/eNIeHNEe TOHITHUS «OHTOTEHE3);

— MePUOIU3AIUI0 HHANBUIYATLHOTO Pa3BUTHS;

— 3Tanbl YMOPUOHATILHOTO Pa3BUTHS;

— (hopmbI TOCTIMOPHUOHATILHOTO PA3BUTHS,

— 0COOEHHOCTHU IIPSIMOTO Pa3BUTHS;

— OCHOBHOH OMOT€HETUYECKUN 3aKOH.

— 3TaInbl YHEPrEeTHUECKOr0 OOMEHa;

— MPUMEPHI IIACTHYECKOro 0OMEHa;

— 9Tansbl (OTOCHHTE3a U €T0 POJIb B IPUPO/IE.

— YPOBHU OPTaHU3AIMH KUBOU ITPUPOJIHI;

— Hay4YHbIC JUCIUIUIMHBI, U3YYarOIINe TPUPOIY HA Pa3HBIX YPOBHSIX;

— CBOMCTBA JXKMBBIX CUCTEM;

— [apCTBa KUBOU MPUPOJIbI, CACTEMATHKY U MPEACTABUTEIICH pPa3HBIX TAKCOHOB.

VYyaiuecs 10JKHBI YMETh:

— OINHUCHIBaTh MPOLECCHl, MPOUCXOMALINE TpPHU APOOJICHHM, TaCTPYIALUUA H
OpraHoreHese;

— XapakTepu3oBaTh (OPMBbI MOCTIMOPHOHATBHOTO PA3BUTHS;

— pa3nuyaTth MOJHBIA U HEMOJIHBINA MeTaMop(o3;

— pacKpbIBaTh OMOJIOTHYECKHIA CMBICIT Pa3BUTHS ¢ MeTaMOp(}Ho30M;

— XapaKTepU30BaTh 3TAIbl OHTOTCHE3a.

— (OpMBI ¥ PaCTIPOCTPAHEHHOCTH OECITOJIOT0 PA3MHOKEHUS,

— CYIIIHOCTH MTOJIOBOTO Pa3MHOXCHHS M €0 OMOJIOTHYECKOe 3HAUCHHIC,

— MPOILIeCC TaMeTOTeHe3a U €ro JTallbl;

— Mel03 U ero OMOJIOTHYECKOE 3HAUCHUE;

— CYIIIHOCTbh OIUIOJOTBOPEHHUS.

— XapaKTepu30BaTh OMOIOTMYECKOE 3HAaUEHHE OECIIONIOro Pa3sMHOKEHUS;

— 0OBSCHATH TIPOIECC MEH03a U XapaKTEePHU30BATh €ro ATAIIHI.

— ONHUCHIBaTh OOMEH BEIIECTB U MPEBPAICHUE YHEPTHUH B KIICTKE;

— MNPUBOJIUTH NOAPOOHYIO cXeMy Ipolecca OMocuHTe3a Oenka.

— J1aBaTh ONpPEJICIICHHE YPOBHEH OpPTaHM3aIMH JKUBOTO W XapaKTePHU30BaTh MPOIIECCHI,
MPOUCXOJISAIINE HA KaXKIOM YPOBHE;

— MPHUBOJIUTH IPUMEPHI IPOSBICHUI CBOKWCTB )KHBOTO HA Ka)X/JI0M YPOBHE;

— JIOKa3bIBaTh MPUHAAJIC)KHOCTh OPTAaHU3MOB K Pa3HBIM CUCTEMaTHYECKUM TPYIIIaM.

METAIIPEIMETHBIE PE3VJIbTATBI ObYUEHUA
VYyamuecs 10TKHBI YMETh:
— CpaBHHBATh U COTIOCTABIIATH 3TAIbl PA3BUTHSI )KUBOTHBIX PA3HBIX TAKCOHOB,;



— HCIMONb30BaTh MHAYKTUBHBIM M JAETYKTHUBHBIM MOAXOABI MPH H3YyYEHUU KPYIHBIX
TaKCOHOB;

— BBIABJIATH IIPU3HAKU CXOACTBA U PA3JIMUUA B PA3BUTHUH KHUBOTHBIX PA3JIMYHBIX I'PYIIII;

— 000011aTh ¥ JIeN1aTh BBIBOJIBI [0 M3YYEHHOMY MaTepHaiy;

— pa6OTaTB C JAOIOJHHUTCIIbHBIMHM HMCTOYHUKaAMU I/IH(i)OpMaI_II/II/I, B TOM 4YHCIIE C
Nutepnerom;

— MPEACTaBIATh MaTepUall, UCIOJB3YS BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTUH.

— paboTaTh ¢ yueOHMKOM, COCTaBIISATh KOHCIEKT naparpada;

— pa3pabarbIBaTh MJIAH-KOHCIIEKT TEMbI, UCIIOJIb3YSl pa3Hble UCTOYHUKU MH(OpPMAIINH;
— TOTOBUTH YCTHBIE COOOIEHMS U pedepaThl Ha 3aJaHHYIO TEMY;

— IDOJIb30BAaThCA ITIOMCKOBBIMH CUCTEMaMH I/IHTepHeTa.

Paznen 2. Cranosnenue Ouonorum kak Hayku (2 uaca). *Tema 2. 1. PASBUTUE
BUOJIOI'NU (2 gaca). PazButre 3BOMIONMOHHBIX HIeH. ['0CIIOACTBO B HAyKe MPEACTaBICHUH 00
«WM3HAYAJIBHOU 11e1IeCO00Pa3HOCTUY U HEeM3MEHHOCTH XuBOM mpupossl. Pabotsl K. Jlunues mo
CUCTEMaTHUKE pacTeHUHM W IKUBOTHBIX. lIpencraBiieHne O JIECTHHIIE >KUBBIX CYLIECTB.
Opomtormonnas teopust XK. b. Jlamapka. Pa6otsl KioBbe. [lemoncTpanus buorpadguu yueHsix,
BHECIIMX BKJIAJl B Pa3BUTHE 3BOJIOLMOHHBIX Uael. XKusnp u nesarensHocts XK. b. Jlamapka.

[MPEAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs A0JKHbBI 3HATh:

— NPEACTABJICHUS €CTECTBOUCHIBITATENEN JTOJapPBUHOBCKOM 3MOXU O CYIIHOCTH YKUBOM
IPUPOIBL;

— B3rsabl K. JIuHHes Ha cucteMy )KMBOTO MUDa;

— ocHOBHbIe nosioxkenus teopuu K. b. Jlamapka.

VYyamuecs 1071KHbI yMETh:

— oOueHuBaTh 3HaueHue sBoyonMoHHOW Teopun K. b. Jlamapka s pa3BuTHs
Ouonoruu.

Paznen 3. Bun (13 wacoB)

[Ipennocbuiku BO3HUKHOBeHUs yueHuss Y. JlapBuHa: [oCTHKEHUS B 00JacTu
€CTeCTBEHHBIX HayK, J3KcrnequuuoHHb Matepuan Y. [lapBuna. Yuenue Y. JlapBuHa 00
UCKYCCTBEHHOM oTOope. Yuenue Y. JlapBuHa 0 ectecTBeHHOM oTOOpe. Bua — snemeHrtapHas
HBOJIOIMOHHAs eAMHuIa. BceoOmas WHAUBUAYyalbHAasT W3MEHYMBOCTb U M30BITOYHAS
YHUCICHHOCTh OTOMCTBA. bopr0Oa 3a cyliecTBOBaHNE M €CTeCTBEHHbIH 0TOOp. Buabl 60pb0bI 32
cymectBoBanue. [Ipenmoceuiku OOprOBI 3a CYIIECTBOBAaHME M E€CTECTBEHHOTO OTOOpa. *A.
VYounec u ero Bkiaj B pa3pab0OTKy TEOPUH €CTECTBEHHOTO 0TOODA.

Hemoncrpauus. buorpadus Y. lapsuna. MapuipyT u koHKpeTHble Haxoaku Y. /lapsuna
BO BpeMsI ITyTEIIECTBUS Ha Kopabiie «buriby.

Otkpeitue I'. MeHaeneM 3aKkOHOMEPHOCTEN HacleIoBaHUs Npu3HaKoB. OCHOBHBIE
NOHSTHUSL TEHETHKU (T€H, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, T'OMO3UIOTa, TIETEPO3UTOTa,
JIOMUHAHTHOCTb, PEIIECCUBHOCTh, T€HOTHUI, (heHoTUN). *['MOpuaonornyeckuii MeTox U3ydeHus
HacneAcTBeHHOCTH. *  3akoHbl Mennena. *CueruieHHoe HaclenoBaHHMe. | eHeTnyeckoe
omnpeneneHue mojna. *I'eHernka morna. *I'@HOTHN Kak IENOCTHas cuctema. *BzaumopeiicTBue
AJUIEJIbHBIX U HEAJUIENIBHBIX T€HOB B OIIPEACIICHUN ITPU3HAKOB.



JleMoHcTpanusi. Kaptet xpomocoM d4enoBeka. PoOJOCIOBHBIE  BBIIAIOUIUXCSA
MpECTaBUTENICH KYIbTypbl. XPOMOCOMHBIC AHOMAJIMM YeNOBeKa W WX (EHOTUITUYSCKUE
MIPOSIBJICHUSL.

JIaGoparopHas paboTa. PemieHne reHeTHYECKUX 3a/1a4 U COCTABJICHUE POJOCIOBHBIX.

OcHoBHbIE (OPMBI  M3MEHYHMBOCTH. | €HOTHIIMYECKAss W3MEHYUBOCTh. MyTaluu.
3HaueHue MyTaluud JUIsi MPAKTUKH CEbCKOro Xo3siicTBa M OuorexHonoruu. KomOuHaTuBHAS
M3MEHYUBOCTh. DBOJIIOLIMOHHOE 3HaUY€HHWE KOMOMHATUBHOW W3MEHUYUBOCTH. DeHoTUNHYECKas,
Wi MOoAuUKAIMOHHAS, W3MEHUYMBOCTh. PONb yclnoBHWil BHEIIHEW cpenbl B pPa3BUTUU U
MIPOSIBJICHUH MPU3HAKOB U cBOKCTB. Hopma peaknum.

Hemoncrpanus. ITpumepsl MoaudUKaIIMOHHON H3MEHUYUBOCTH.

Jlaboparopuass pabota. IlocTpoeHme BapualMOHHON KpHBOW (pa3Mephbl IJUCTHEB
pacTeHui, aHTPOIIOMETPUUECKHUE TAHHBIC YUALIUXCS).

LeHTpsl MNPOUCXOXKIACHUS M MHOrooOpasus KyJabTypHbIX pacteHuid. Copt, mopoja,
mTamMmM. MeToabl CeNeKIUMU pPacTeHUl, XUBOTHBIX W MHUKpPOOPraHU3MOB. JlocTmkeHus u
OCHOBHBIE HAIIPABJICHUS COBPEMEHHOM CEJIEKUMU. 3HAYEHUE CeJNEeKUUHU JUIsl pPa3BUTHUSA
CEJIbCKOXO3SUCTBEHHOTO TMPOU3BOJACTBA, MEIUIIMHCKOW, MHUKPOOMOIOTMUECKOH U APYrux
oTpacieil TPOMBIIUIEHHOCTH.

Hemonctpanusi. CpaBHUTENBHBI aHAIW3 MOPOJ JOMAIIHUX >KUBOTHBIX U COPTOB
KYJIbTYPHBIX PAaCTEHMM M WX NUKUX TpenkoB. Koyeknuu u mpenaparbl COPTOB KYJIbTYPHBIX
pPACTCHHIA, OTIIMYAFOIINXCS HAMOOJIBIIEH TI0IOBUTOCTHIO.

OCHOBHBIE TIOHSTHUSA: I'en. T'eHoTMnm Kak cucremMa B3aMMOACHCTBYIOUIMX T'€HOB
opranu3ma. [IpusHak, cBoicTBO, (peHOTHN. ['eHeTHUECKOE OmMpeNeNeHue MoJia y JKUBOTHBIX U
pacteHui. HacnencrBeHHass W HEHACJIEACTBEHHAss HW3MEHYMBOCTb. MyTanuoHHas U
KOMOHMHATUBHAs U3MEHYMBOCTh. Moaudukanuu; HopMa peakuuu. Cenekuus; TuOpuanu3anus u
ot0op. I'ereposuc u nonumionaus, ux sHaueHue. CopTt, mopoja, MTaMM.

Ymenusi: OOBSACHATP MEXaHHU3MbI IEepelaydl MPU3HAKOB W CBOMCTB W3 TOKOJCHHS B
MOKOJICHHE, a TAK)KE BOSHUKHOBEHUE OTIMYHUMA OT POIUTEITHCKUX (PopM y TOTOMKOB. COCTaBIAThH
MPOCTEHIIINE POJOCIOBHBIE W peliaTh TeHeThYeckue 3anadu. [loHuMaTe HEO0OXO0IUMOCTh
pa3BUTHSL TEOPETUYECKOM TE€HETUKHM M  MPAKTHYECKOM  CENEKIUU Uil TTOBBIIICHUS
3 (PEKTUBHOCTH  CETBCKOXO3SUCTBEHHOTO TMPOU3BOJICTBA M  CHIDKEHHS CEOECTOMMOCTH
IIPOJOBOJILCTBHS.

Mexnpenmernsle cBs3u.  Xumus. OxpaHa TOpUPOABl OT BO3JIEHUCTBHUS OTXOJOB
XUMHYECKHX Tpou3BoACTB. CTpoeHHMe ¢ (QYHKIMH OPraHUYEeCKHX MOJIEKYNI: OejKw,
HykjenHoBble kucioTsl (JJHK, PHK). ®usuka. /IMcKpeTHOCTH 31eKTpHuecKoro 3apsaa. OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teopuun. PeHTreHoBcKkoe u3inyuyenue. [lonsatue o 103e u3iydeHus u
OMOJOTUYECKON 3aluTe.

Bung kak reHeTMYecKu W30JUPOBAHHAS CHUCTEMA; PENPOAYKTHMBHAS HW30JSIIUSA U €€
Mexanu3mbl. Kpurepun Bupa. [lonmynsiuvoHHas CTpyKTypa BHJA; OKOJOTMYECKHE U
TEHETUYECKUE XapaKTepucTuku mnonyusauuil. [lonmymauuss — saeMeHTapHas 3BOJIIOIMOHHAS
enquanna. I[lytTm W CKOpOCTh BUI00Opa3oBaHus; reorpaguueckoe W IKOJIOTHYECKOe
BUJI000pa3oBaHue. *DeMeHTapHbIe SBOMIOIMOHHBIE (HaKTOPBI. *DOPMBI €CTECTBEHHOTO 0TOOpA.

JleMoHCTpanus cxeM, WILTIOCTPUPYIOIIUX MPOIiece reorpaduueckoro BUI000pa3oBaHus;
KUBBIX PACTCHU W >KMBOTHBIX, TepOApUEB W KOJJICKIIMH, TMOKA3BIBAIOIINX HHIMBUAYATHHYIO
W3MEHYMBOCTh M PA3HOOOpa3ue COPTOB KyIbTYPHBIX PACTEHUH M TIOPOJ TOMAITHUX KUBOTHBIX, a



TaK)K€ pe3ylbTaTbl MPUCHOCOOIEHHOCTH OPraHU3MOB K cpele OOWUTaHUs WU Pe3yJbTaThl
BU000pa30BaHUSL.

JIaGopatopHbie U mpakTHYecKue padoThl. M3yueHne npucnoco0IeHHOCTH OPraHu3MOB K
cpene oburtanus. V3ydeHue M3MEHUMBOCTH, KPUTEPUEB BHJA, PE3yJIbTaTOB HCKYCCTBEHHOTO
oT0Oopa Ha copTax KyJIbTYypHBIX U JEKOPATUBHBIX PACTEHUI.

['1aBHBIE HampaBlIeHHs] H3BOJIIOIMOHHOrO Tpouecca. buonornueckuit mnporpecc u
ouonornueckuii perpecc (A. H. CepepuoB). Ilytun noctmkeHus: OHOJIOTMYECKOTO IMporpecca.
OCHOBHBIE 3aKOHOMEPHOCTH HBOJIFOLMU: JUBEPreHLMs, KOHBEPreHIMs, Napaulesin3M, MpaBuiia
SBOJIIOIMM TPYII OpPraHu3MoB. Pe3ynbTaThl SBOMIOIMU: MHOTOOOpa3sue BUIOB, OpraHUyecKas
11€J1€C000Pa3HOCTh, IOCTENIEHHOE YCI0KHEHNE OPraHU3aliH.

JleMoHCTpauysi MPUMEPOB TOMOJIOTUYHBIX M AHAJIOTMYHBIX OpPraHOB, MX CTPOEHUS U
MPOUCXOXKICHHUSI B OHTOI'€HE3€; CXEMbl COOTHOIICHHS IyTEH MPOTPECCUBHOM OHOIOTUYECKOU
ABOJIIOLIMK; MaTEpHUaIOB, XapaKTEPU3YIOUIMX IPEACTABUTEIEH JKUBOTHBIX M  PACTCHMH,
BHECEHHBIX B KpacHyr0 KHUT'Y M HaXOJALIMXCS O]l OXPAaHOM rocy1apCcTBa.

[IpucnocoOuTenbHBIE OCOOCHHOCTH CTPOCHHUS, OKPACKH Teja W MOBEACHUS >KUBOTHBIX.
3abota 0 moromcTBe. PUZNOIOTUYECKUE aIalITAI[UH.

[NPEJAMETHBIE PE3VYJIbTATBHI ObYUEHUA

VYyamuecs A0JKHbBI 3HaTh:

— yuenue Y. J/[apuHa 00 HCKyCCTBEHHOM OTOOPE;

— yuenue Y. JlapBuHa 0 eCTeCTBEHHOM 0TOOpE.

— OCHOBHBIE F€HETHMUECKHUE TOHATHUS: «T€H», «JOMMUHAHTHBIN MPU3HAKY», «PELECCUBHBIN
MPU3HAKY», «PEHOTHUIT», «TE€HOTHID;

— CYIIHOCTh TUOPUIOJIOTHYECKOTO METO/1a N3YUEHHUS HACIEICTBEHHOCTH;

— 3aKOHbI Menpens;

— 3akoH MopraHa;

— FEHETUYECKOE ONpeIeICHUE 1oJIa.

— HACJIEJICTBEHHYIO M HEHACJIEICTBEHHYIO U3MEHYMBOCTh U UX Pa3HOBHUIHOCTH.

— ONPEIENIEHUS TOHATHH «COPT», «IIOPOIA», IITAMM;

— METO/Ibl CEJIEKLIUN;

— CMBICIT ¥ 3HAYEHHE TeTepo3uca U MOJUIIIOUTUH.

— CYIIHOCTb F€HETHUUYECKUX MPOLIECCOB B MOIMYJISALMSIX;

— (opMBbI BU1000pa30BaHUSL.

— IJIaBHBIE HAPABIICHUS 3BOJIOLINH;

— IYTH JTIOCTHKEHUSI OMOJIOTHYECKOT0 Mporpecca u (GopMbl 3BOJIOLNHN TPYII;

— pe3yJIbTaThl IBOJIIOLIMH.

VYyamuecs 10KHBI yMETB:

— XapaKTEepU30BaTh IIPEANOCHUIKA BOSHUKHOBEHHUS 3BOJIIOLIMOHHON Teopun Y. JlapBuHa;
— OLIEHUBATh OCOOEHHOCTH JJOMAIIIHUX KUBOTHBIX U KYJIBTYPHBIX PACTEHUI MO CPAaBHEHUIO C X
JTUKUMU TIpeIKaMu;

— ONpPEAEINATh MOHATHS «BUD» U «ITOMYJIALIHSY;

— XapakTepu30BaTh NPUYUHBI OOPHOBI 3a CYIIIECTBOBAHUE;

— OTpeIeNATh 3HAaU€HUE Pa3IMYHbIX BUIOB OOPHOBI 32 CYIIECTBOBAHUE;

— J1aBaTh OIIEHKY €CTECTBEHHOTO 0TOOpa KaK pe3ysibTara 00pbObI 3a CyIIeCTBOBaHUE.

— HCIIOJIb30BaTh T€HETUYECKYIO CUMBOJIMKY IPU COCTaBICHUU CXEM CKpELIMBaHUS;

— 3aMKChIBaTh T€HOTUIIBI OPTaHHU3MOB U BBIMHUCHIBATh UX TAMETHI;



— COCTaBJIATh POCTEHIIINE POJIOCIOBHBIE U PEIIATh TEHETUUECKHE 3aJauH;

— XapaKTepU30BaTh T€HOTUI KaK CUCTEMY B3aUMOJICHCTBYIOIIMX T'€HOB OpraHU3Ma.

— pacno3HaBaTh MyTAIIMOHHYIO 1 KOMOMHATUBHYIO U3MEHUYNBOCTb.

— OOBSICHATH MPUYMHBI PA3/IEICHUS BUIOB, 3aHUMAIOIINMX OOLIMPHBINA apean OOUTaHus;
— XapaKTepu30BaTh MPOIECC IKOJIOTHUECKOTO U reorpauieckoro BH1000pa30BaHuUs.

— XapaKTepu30BaTh MyTH JOCTUKEHUS OMOJIOTMYECKOTO MPOrpecca;

— IPUBOJUTH NPUMEPHI TOMOJIOTMYHBIX U @aHAJIOTHYHBIX OPTaHOB.

METAIIPE/IMETHBIE PE3VJIbTATBI ObYUEHU A

VYuyamuecs 10JIKHbBI 3HAaTh:

— THIIBI TIOKPOBUTEIHCTBEHHOM OKPACKU M (DOPMBI M MX 3HAUCHHE Il BBDKUBAHUS, —
0COOEHHOCTH MPHUCIIOCOOUTENHHOTO MOBEICHUS;

— 3Ha4eHue 3a00ThI O TOTOMCTBE Il BBDKUBAHHSL.

VYyamuecs 107KHBI yMETD:

— BBINOJIHATH JJAOOPAaTOPHBIE pabOTHI O PYKOBOJICTBOM YUMTEIS;

— CpaBHUBATbh, AHAJIU3UPOBATH U J€JaTh BBIBObI;

— HaXOJUTh HY)KHYIO HH(OPMAIIHIO, UCTIONb3YS pPa3IMuHble HCTOUHUKU HH(OpMAIUH.

— paboTaTh ¢ y4eOHUKOM, COCTaBJIATh KOHCIIEKT maparpada;

— pa3pabaTbIBaTh IUIAH-KOHCIEKT TEMBbI, MCIIOJIB3YS Pa3HbIe MCTOYHUKU WH(OPMAIIHH;
— TOTOBUTH YCTHBIE COOOIICHUS U pedepaTsl Ha 33JJaHHYIO TEMY;

— I10JIb30BaThCs MOMCKOBBIMU cucTeMamu MIHTepHeTa.

— paboTaTh ¢ yueOHMKOM, COCTaBIIATh KOHCIEKT naparpada;

— pa3pabaTbIBaTh IUIAH-KOHCIEKT TEMbI, MCIIOJIb3Ysl Pa3Hble UCTOUHUKU HMH(pOpMAIUU;
— TOTOBUTH YCTHBIE COOOIIEHHS U pedepaThl Ha 3aIaHHYIO TEMY;

— I0JIb30BAThCS TOMCKOBBIMH cUcTeMaMu MIHTepHeTa.

— IPUBOJUTH MPUMEPHI IPUCIOCOOUTENBLHOTO CTPOCHUS U [TOBEJICHMUS;

— OOBSICHATH, I0YEMY IPUCIIOCOOIEHUSI HOCAT OTHOCUTENIBHBIN XapaKTep.

Pa3nen 4. Oxocutcremsl (14 yacos)

buocpepa — xuBas oOosouka maHeTsl. CTpykTypa Ouocdepsl. KommoHeHTHI
Ouocdepsl: KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HooOpasue 1 BKIaJ B OuoMaccy; OMOKOCHOE
u KocHoe BemiectBo Ouochepsr (B. W. Bepnanckwmii). KpyroBopoT BemiecTB B NpUPOJE.
EcrecTBeHHble cOO0OIIECTBA JKUBBIX OpraHusmoB. *Hctopust (QopMHpOBaHUS MPUPOAHBIX
coobuiectB. buoreorneHo3sl. KoOMIOHEHTBI OHOre€OIEHO30B: MPOIYLEHTHl, KOHCYMEHTHI,
penyueHTsl. buoreHo3bl: BHIOBOE pa3HOOOpa3ue, IUIOTHOCTh MOMyNALuHM, Ouomacca.
JleMoHCTpanus: a) CXeM, WIUIIOCTPUPYIOUIMX CTPYKTYpy OHOChEepbl M XapaKTEepH3YIOLIMX
OTJIEJIbHBIE €€ COCTaBHBIE YaCTH, TAOIMI] BUIOBOTO COCTaBa U pa3HOOOPAa3Hsl )KUBBIX OPraHU3MOB
Ouocdepsl; cXxeM KpPyroBopoTa BEIIECTB B MpUpoHe; 0) KapT, OTPAXKAIOIIUX TeOJIOTHYECKYIO
HUCTOPUIO MAaTEPHUKOB; PACIPOCTPAHCHHOCTH OCHOBHBIX OHOMOB CYyIIH; B) IUaQUIBMOB U
kuHopmibMa «buocdepar; r) npumepoB cuMOK03a MPEACTaBUTENEH Pa3IUYHbIX LAPCTB KUBOM
IIPUPOJIBIL.

JIaGopatopHble W TpakTHuyeckue padoTel. CocTaBieHHE CXEM Iepelayd BELIeCTB U
sHepruM (uenei nuranusd). M3ydeHue u onmucaHWe 3KOCHCTEMBI CBOEH MECTHOCTH, BBISIBICHUE
TUIIOB B3aMMOJICHCTBHS Pa3HBIX BUAOB B JaHHOW IKOCHCTEME.

®daxTopel cpelibl 0OUTAaHUS U MPUCITOCOOJIEHUSI OPraHu3MOB. AOGHOTHYECKHE (DAKTOPHI.
HNuTeHcuBHOCTh AelicTBUsS (DakTOpoB cpenbl. buotnueckue akrtopsl cpeabl. Tumbsl cBsizel
MEXJy opraHu3MaMu B OuoreHose. BzaumopeiicTBus Mexay opraHuzmMamu.DakTopbl Cpeibl
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00WTaHMS ¥ TPUCTIOCOOJICHHS K HUM JKHBBIX OPraHu3MOB. AGnotndeckue GakTopsl cpenl. Poib
TEMIIEpaTypbl, OCBEIICHHOCTH, BIAKHOCTH U JPYrUX (PaKTOpPOB B IKU3HEACATEIBHOCTU
coobmiectB. MHTEHCHBHOCTh JACUCTBUS  (hakTopa Cpelbl; OrpaHHYUBAIOMIMN  (PaKTop.
B3aumoneiictBue (hakTopoB Cpeibl, Mpeaenbl BRIHOCIUBOCTH. bHoTHUYecKHe (akTOphl CPEIbl.
[lenn u ceTW mnUTaHHWA. ODKOJOTHYECKHME NUPAMUAbL: 4Hcel, Ouomacchl, sHepruu. CmeHa
6uoneHo30B. [IpuumHBl CMEHBI OHOLIEHO30B; (opMUpOBaHME HOBBIX c000IECTB. DopMbI
B3aMMOOTHOIIEHUH MeXay opraHu3MaMu. [103uTHBHbBIE OTHOIIEHUS — CUMOMO3: MYTYaJlU3M,
KooIepalusi, KOMMEHCAJIN3M. AHTHOMOTHYECKHE OTHOILEHMS: XUIIHUYECTBO, Iapa3HTU3M,
KOHKypeHIus. HelTpaibHble OTHOIICHUSI — HEHUTPaTU3M.

[TpupoaHbie pecypchl U UX HCIOJIb30BaHHE. AHTPOIIOTEHHBIE (PaKTOPHI BO3JIEHCTBHS Ha
OMOLIEHO3BI (POJIb YEJIOBEKA B IPUPOJIE); MTOCIEACTBUS XO3SICTBEHHON ESTEIIbHOCTH YEJI0BEKA.
[TpoGuieMbl parMoHaIBLHOTO MPUPOAOIOIB30BAaHUs, OXPAHBI IPUPOBL: 3aLIUTAa OT 3arpsi3HEHUH,
COXpaHEHHE JSTAJOHOB M MAMSATHHKOB TIPUPOAbI, OOECIeYeHHe MNPUPOJHBIMUA pecypcaMu
HaceseHUs I1aHeTbl. OCHOBBI pallMOHAILHOTO IPUPOAOIOIb30BAHHUS.

JleMoHCTpanus KapT 3all0BEIHBIX TEPPUTOPUIN HALlEH CTPaHBI.

IIpakTuyeckas paboTa. AHaIM3 U OLIEHKA IOCIEACTBUI AEATENIbHOCTH 4YeloBeKa B
9KOCHCTEMAX.

Opranudeckuii MUp Kak pe3ysbTaT 3BOJIOLUU. BOZHMKHOBEHME M pa3BUTHE >KU3HMU Ha
3emsie. XuMHUYecKuil, mnpeaOuosornueckuir (teopuss akagemuka A. W. Omnapuna),
OMOJIOTUYECKHIA M COLMATIBHBIN JTalbl Pa3BUTHS KUBOH MaTtepuu. *DHUIOTeHETHYECKUE CBS3H B
YKUBOH NMPUPOJIE; ECTECTBEHHAs KJIaCCU(PUKALUS )KUBBIX OPTaHU3MOB.

JleMoHCTpauus cXeM BO3HMKHOBEHHS OJIHOKJIETOYHBIX 3YKapuOT, MHOTOKJIETOYHBIX
OpPraHU3MOB, Pa3BUTHS LAPCTB PACTEHUH U KUBOTHBIX.

Pa3Butue xu3HU Ha 3emile B apXeHCKYI0 U IPOTEPO30HCKYI0 3phl. IlepBbie cienbl )Ku3HU
Ha 3emie. [losiBieHHMe BceX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX >KUBOTHBIX. llepBble
xopnoBble. Pa3Butue BonHBIX pacTeHuil. PazBurue ’xu3Hu Ha 3emie B IANEO30MCKYIO 3py.
[TosiBieHHEe W DSBOMIONMUS CYXONMYTHBIX pacTeHuil. llamopoTHUKM, CeMEHHBIE MaroOpOTHUKH,
rOJIOCEMEHHbIE  pacTeHUs.  BO3HUMKHOBEHHME  MO3BOHOYHBIX:  pPbIObI,  3€MHOBOJIHBIE,
MpecMBIKaromuecs. Pa3BuTue >KM3HM Ha 3eMjie B ME3030MCKYI0 U KaWHO30MCKYIO OB
[TosiBieHHEe W pacHpOCTpPaHEHUE TMOKPHITOCEMEHHBIX pacTeHHid. BO3HHMKHOBeHHME NTHUIl U
miekonuraromux. IlosBnenne u passurue npumartoB. IIpoucxoxknaenue dvenoBeka. Mecto
yejoBeKka B kMBOW mpupozae. Cucremaruueckoe mnosiokeHue Bujga Homosapiens B cucreme
KUBOTHOrO Mupa. IIpu3Haky M cBOMCTBA YENIOBEKA, MMO3BOJISIFOIIME OTHECTH €0 K Pa3IMYHbIM
CHUCTEMATUYECKUM TpYIIaM LApCTBa XUBOTHBIX. CTaauM HBOJIIOLMU YEIOBEKA: JPEBHEUINUN
YelloBeK, JpPEBHUN 4YelOBEK, INepBble CcoBpeMeHHble moau. CBoilcTBa uyenoBeka Kak
ouonornueckoro Buna. [lomynsmmonnas cTtpykrypa Buma Homosapiens; ueroBedeCKHe pachl;
pacoobpazoBaHue; €AMHCTBO MPOUCXO0XKIEHUS pac. AHTMHAay4Has CYIIHOCTh pacu3Ma.

JlemoHCTpanusi pernponykuuii kaptud 3. Bypuana, otpaxatomux dayHy u diaopy
pa3IMYHBIX 3p W IEpPUOAOB; CXEM pa3BUTHUS LAPCTB JKUBOM NPHUPOJBI; OKaMEHENIOCTEH,
OTIIEYaTKOB pacTEHUN B JAPEBHUX MNopojax. MoJenn CKEJIETOB YEIOBEKa U IO3BOHOUYHBIX
KUBOTHBIX.

OcHoBHble noHATUA. buonorus. JXuzHb. OCHOBHBIE OTJINYMS JKHUBBIX OPraHU3MOB OT
00BEKTOB HEXXMBOW MPUPOJbI. YPOBHM OpraHU3aluu >KUBOH MaTepuu. OOBEKTHI M METOAbI
u3ydyeHus B Owuonoruu. MHoroobpasue K uBoro Mupa.DBoiiouud. Bupa, nomymsuus; Hx
kputepun. boppba 3a cymiectBoBaHue. EcrecTBeHHBIM 0OTOOp Kak pe3ynbTaT OOpbhObI 3a
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CYIIECTBOBaHHME B KOHKPETHBIX YCIOBUAX Cpebl OOuTaHusA. «BosHBI )Ku3HN». Makpo3BOTIOIMSL.
Buonornyeckuii mporpecc u Ouonornueckuir perpecc. IlyTm AoCTHXKEHHS OHOJIOTMYECKOTO
nporpecca; apomMopo3bl, HIUO3AanNTaLUK, oOmas aereHepanus. Teopus akaxemuka A. .
OnapuHa 0 IPOUCXOXKIAECHUU KU3HU Ha 3emie. PazButue )KMBOTHBIX M PAaCTEHUH B pa3jinyHbIC
HepHoAbl cyliecTBOBaHUs 3eMid. [locTeneHHoe yCloKHEHHE OpraHU3alluy U IPUCIIOCOOTIEHUE
K YCJIOBMSIM CpPEIbl XKMBBIX OPraHU3MOB B IIpolecce 3BOJMIOLMH. [IporcxokaeHue dyenoseka.
JIBroky1ue cuiibl aHTponoresesa. Ponb Tpyzaa B mporecce npeBpallieHus 00e3bsiHbI B YeJIOBEKa.
Yenoseueckue pacsl, UX eMHCTBO. Kputnka pacusma.

VYmenus: OOBACHATH ¢ MATEPUATMCTUYECKUX MO3ULMN MPOLIECC BOZHUKHOBEHUS KU3HU
Ha 3eMJie KaK eCTECTBEHHOE COOBITHE B IIEMHU SBOJIIOLMOHHBIX NPEOOpa3oBaHUN MaTepuu B
nenoM. OOBSCHATH OCHOBHBIE CBOMCTBAa JKMBBIX OPraHU3MOB, B TOM YHCIE IPOLECCHI
MeTabo/Iu3Ma, CaMOpETYJIAIMI0; MOHSATHE TIOMEOCTa3a Kak pe3ysbTaT 3BOJIIOLUHM KHUBOM
matepun. Mcmonb30BaTh TEKCT yueOHUKA U IPYTUX YI€OHBIX TOCOOUH /7151 COCTaBJICHUs TaOHIL,
OTpaXKAIOILKX ATAIbl Pa3BUTHS JKU3HU Ha 3eMile, CTAaHOBJICHUS 4elloBeKa. MCroap30BaTh TEKCT
yuyeOHHKa A paboThl ¢ HaTypalbHbIMU OOBeKTaMH. JlaBaThb apryMEeHTHPOBAHHYIO KPUTHKY
pacusma.

MexnpeamernsiecBsizu: Heopranndeckas xumus. Kuciiopoa, Bogopon, yriepon, asor,

cepa, ochop u npyrue sanementsl [lepuogudeckoii cucremsr JI. V. MenneneeBa, nX OCHOBHBIC
cBoiictBa.  Opranuyeckas  XuMus.OCHOBHBIE  TpYyNNbl  OPraHUYECKUX  COEAMHEHUHU.

Ousuka.Monusupyromiee H3IydeHUE; TMOHIATHE O JI03€ M3JIy4YeHUS W OHOJOTUYECKOU
3ammre.ActpoHomusi. Opranu3anus TUTaHETHBIX cucTeM. CoJIHeYHasi CUCTeMa; €€ CTPYKTypa.
Mecto mnanetrsl 3emins B Conneunoii cucteme. Hcropuda.Kynerypa 3anagHoit EBponsl KoHIa
XV — mnepBoit monoBunsl XVII B. KyneTypa mepBoro mepuona Hooit ucropun. Benukue
reorpauueckue OTKPHITUS. DKOHOMHYecKasreorpadusazapyOexxHbix cTpaH. Hacemenue mwupa.

['eorpadus nacenenus mupa. @usndeckas reorpadus. Mctopus KOHTUHEHTOB.

OcHoBHble noHATUA: buocdepa. buomacca 3emnu. buonoruueckas mpoayKTUBHOCTb.
’KuBoe BerecTBO U ero GyHKIMH. bronornyeckuii KpyroBOpoT BEIIECTB B MPUPOJIE. IKOJIOTHS.
Buewnsis cpepa. Okonorudeckue ¢akrtopbl. AOHMOTHYECKHE, OMOTHYECKHE M aHTPONOTE€HHBIE
(dakTopbl. DKOJIOrMYECKHE CHUCTEMBbI: OHOreoleHo3, OuOoleHO03, arpoueHo3. I[IpoayueHTsl,
KOHCYMEHTBI, peAyleHThl. CaMoperysims, CcMeHa OMOIIEHO30B U BOCCTAHOBJIEHHE OMOIIEHO30B.
BoszeiicTBue uenoseka Ha 6uochepy. OxpaHa npupo/ibl; OMOIOTMUECKUM U COLMAIbHBIN CMbICIT
COXpaHEHMsI BMJIOBOTO pa3HOOOpa3us OHOlEeHO30B. PannoHambHOE NPUPOAONOIL30BAHUE;
HeucuepnaeMble M HCUYEpPIIaeMble PECYPCHl. 3allOBEIHUKH, 3aKa3HUKH, napku. KpacHas kHura.
buoHnuka.

VYMeHusi: BbIABIATP TNPU3HAKM  MPUCIOCOOJIEHHOCTH BHAOB K  COBMECTHOMY
CYILIIECTBOBAaHHIO B IKOJIOTMUECKUX cHUcTeMaX. AHalW3UpoBaTh BHUJOBOW COCTaB OMOIIEHO30B.
Boigensats otnensHble (OpPMBI B3aMMOOTHOILIEHUH B OMOLIEHO3aX; XapaKTepU30BaTh MUIIEBbIE
CETH B KOHKPETHBIX YCIOBUAX oOuTaHus. [[puMeHATh Ha MpaKkTUKe CBEAEHUS 00 SKOJIOTMUECKUX
3aKOHOMEPHOCTSX B MPOMBIIUIEHHOCTH U CEJIBCKOM XO3SIMCTBE AJI MPAaBUIBHOW OpPraHU3aldn
JIECOBOJICTBA, PBHIOOBOJICTBA U T. M., a TAaKXKe JJS PELICHUs BCEro KOMIUIEKCa 3a7ay OXPaHBI
OKpYXKaroIllel Cpelibl U pallMOHAIBHOIO TPUPOIOIOIb30BaHNUS.

Mexnpenmernele cBs3u. Xumus. Kwuciopoa, cepa, a3zor, ¢ocdop, yriaepon, ux
XUMHUeckHe cBoiicTBa. OXpaHa MPUPOIBI OT BO3JIEHCTBUS OTXOJI0OB XUMUYECKUX MPOU3BOJICTB.
['eorpadusa.Knumar 3emin, knuMmartudeckas 30HaabHOCTh. Pusuka. [ToHsATHE 0 103€ M3TyUeHus
u Omosornueckoi 3ammure. Jlemoncrpanuu. [Iuimesrpie cBsA3U. DKocucTeMa TYHAPHI.
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[NPEAMETHBIE PE3VJIbTATBHI ObYUEHU A

VYyamuecs 10JKHBI 3HaTh:

— ONpeeNICHUS TOHATHI «Ouocdepar, «IKOIOTUS», «Cpella OOUTaAHUS,

— CTPYKTYPY ¥ KOMIIOHEHTBI OHOChepsl;

— KOMITOHEHTHI )KUBOTO BEIIECTBA U €ro (yHKITUH.

VYyamuecs 10JKHBI YMETh:

— pa3iauyaTh IPOAYLIEHTOB, KOHCYMEHTOB U PEAYLIEHTOB;

— XapakTepu3oBaTh Ouomaccy 3emiu, OMOJIOTUYECKYIO MPOAYKTUBHOCTD;

— ONKCHIBATh OMOJIOTHYECKUI KPYTrOBOPOT BEIIECTB;

— ONPECIICHUS TOHITHIA «a0UOTHIECKHIT», «OMOTHICCKUI;

— CTPYKTYpPY Y KOMIIOHEHTBI OMOLIEHO3a;

VYyamuecs 107KHBI yMETh:

— KJaccu(UIUpPOBATh SKOJIOTHYECKUE (PaKTOPBHI;

— pa3iauyaTh IPOAYLUEHTHI, KOHCYMEHTHI U PEIyLIEHTHI;

— XapakTepu3oBaTh Ouomaccy 3eMiu, OMOIIOTUYECKYIO MPOAYKTUBHOCTD;

— OMHCHIBATh OMOJIOTHYECKU KPYTOBOPOT BEIIECTB;

— XapakTepu3oBaTh JeWcTBUE AaOMOTHYECKHUX, OHMOTHYECKHMX U AaHTPOIOTCHHBIX
(dakTOpoB Ha OMOIICHO3;

— OIUCHIBATH SKOJIOTUUECKUE CUCTEMBI;

— MPUBOJIUTH IPUMEPHI CAMOPETYJISIIHHA, CMEHBI OMOIICHO30B;

— teoputo akajgemuka A. 1. Onapuna;

— pa3BUTHE )KUBOTHBIX M PACTCHHI B pa3JIMYHbIC IEPHO/IBI CYILIECTBOBAHUS 3EMIIH;

— JIBUXKYIIUE CUITBI aHTPOIMIOTEHE3a;

— CHUCTEMaTHUYECKOE MOJIO0KEHUE YeIOBEKa B CUCTEME OPraHUYeCKOTr0 MHUPA;

— 0COOEHHOCTH YeJI0BeKa KaKk OMOJIOTHYECKOr0 BU/IA;

— 9Tanbl CTAHOBJICHUS YeJIOBeKa KaK OMOJIOTHYECKOTO BU/IA;

— aHTHHAYYHYIO U PEAKIIMOHHYIO CYITHOCTh pacu3Ma.

VYyamuecs 10TKHbBI YMETh:

— XapaKTepU30BaTh ITAIbl Pa3BUTHUS )KUBOU TTPUPO/IBI,

— OIUCHIBATh Pa3BUTHE KU3HU HA 3€MJI€ B PA3IUYHBIC Db,

— XapaKTepU30BaTh POJIb Pa3INUHBIX ()aKTOPOB B CTAHOBIICHUH YEIOBEKA,

— BBIABJISITh MPU3HAKH CXOJCTBA M PaA3IM4yUsl B CTPOCHUHU U MOBEJACHUU >KUBOTHBIX U
YeJioBeKa.

— XapaKkTepu30BaTh (HOPMbI B3aUMOOTHOIIIEHUI MEXKy OpraHH3MaMHu.

— aHTPOIOTreHHbIE (PAKTOPHI;

— XapakTep BO3JIEUCTBHsI UeJIOBeKa Ha Onocdepy;

— CTOCOOBI U METO/BI OXPAHBI PUPOJIBI;

— CMBICJI COXPaHEHHUs BUJIOBOTO pa3HOOOpa3us;

— OCHOBBI PAIIMOHATILHOTO TPUPOIOTIOIB30BAHMS;

— HeHcuepnaeMble U ucueprnaeMble IPUPOJAHbIE PECYPCHI;

— 3aloOBEJHMKHU, 3aKa3HUKH, HAllMOHAJIbHBbIC MapKH, BHUJIbI, 3aHeceHHble B KpacHyro
KHUTY.

— MPUMEHSTH Ha MPAKTHUKE CBEJICHUS 00 SKOJIOTHYECKUX 3aKOHOMEPHOCTSX.

METAIIPEJMETHBIE PE3YJIbTATBI OBYUEHUA
12



VYuamuecs T0MKHBI yMETb:

— paboTaTh ¢ y4eOHUKOM, COCTaBJIATH KOHCIIEKT maparpada;

— pa3pabaTbIBaTh IUIAH-KOHCIIEKT TEMbI, HCIIOJIBb3YSl Pa3HbIe MCTOUYHUKU HWH(OpPMAIINH;
— TOTOBUTH YCTHBIE COOOIIEHHS U pedepaThl Ha 3aIaHHYIO TEMY;

— T0JIB30BATHCS TTOMCKOBBIMH CUCTeMaMu MIHTepHeTa.

— WCIIONIb30BAaTh HMHIYKTHBHBIA W JCAYKTHBHBIA HOAXOIbl MPH HM3YYEHHH KPYITHBIX
TaKCOHOB;

— 000011aTh U AeJaTh BEIBOJIBI,

— paboTaTh ¢ TOMOIHUTEIFHBIMI HCTOYHIUKAMU HH(OpMALIUH;

— IPEACTaBIATh MaTepHall, HCIIOJIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHH.

JIMYHOCTHBIE PE3VJIBTATBI ObYUYEHUW A

— lIposiBileHHE 4YyBCTBA POCCHMCKOM TI'pa)kIaHCKOM WICHTHUYHOCTH, NATPUOTHU3MA,
1100BU U yBaxkeHus kK OTeyecTBy, 4yBCTBa rOpAOCTH 3a cBOO Poauny;

— OTBETCTBEHHOE OTHOIIEHHWE K yuyebe, TOTOBHOCTh M  CIOCOOHOCTH K
camM000pa30BaHUIo;

— (¢dopMHUpOBaHME MOTHUBAIMM K OOYyYEHHMIO M IO3HAHUIO, OCO3HAHHOMY BBIOODY
Oynymiei mpodeccun;

— CIIOCOOHOCTB CTPOUTH MHJIMBUYaIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPHIO;

— (popMHpOBaHUE LIETOCTHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS;

— cOOJII0IeHUE NTPaBUJI TOBEACHUSI B IPUPOJIE;

— YMEHHE PEaIn30BaTh TEOPETUUECKUE ITO3HAHMS HA TPAKTUKE;

— CH0CcOOHOCTh MPU3HABaTh COOCTBEHHbIE OIIMOKH U UCTIPABIIATH HX;

— YMEHHUE apr'yMEHTUPOBAaHHO U 00OCHOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHHUS;

— KPUTUYHOE OTHOIIEHUE K COOCTBEHHBIM IOCTYIKaM, OCO3HAHME OTBETCTBEHHOCTH 3a
WX pe3yJIbTaThl;

— YBa)XXUTEJIbHOE U JOOpOKENaTeNIbHOE OTHOIIEHUE K APYTUM JIIOJISIM;

— YMEHHeE CIylaTh U CbIIIAaTh IPYIUX, BECTH TUCKYCCHIO, ONIEPUPOBATh (PaKTaMH.

3AKJIFOYEHMUE (3 uac). [ToBTopenue, 006001eHEe MaTeprasa, UTOroBasi KOHTPOIbHAs
pabota

KPUTEPUH OLIEHKU KAUYECTBA 3HAHUI

JIOCTHKEHMsI JIMYHOCTHBIX PEe3yJbTaTOB OILEHMBAIOTCS Ha KAaueCTBEHHOM ypoBHe (0e3
oTMeToK). ChopMHpOBaHHOCTEMETANPEIMETHBIX U MPEIMETHBIX YMEHUH OlIEHUBAeTCs B Oauiax
10 pe3yJibTaTaM BBIIIOJIHEHUS J1a00paTOPHBIX U MPAKTUYECKUX padoT.

TPEBOBAHUA K YPOBHIO ITOATI'OTOBKU YUAIIUXCA, 3AKAHUYNBAIOIINX
9 KIIACC

B PE3VIJIbTATE M3VUYEHUA ITPEJMETA VYUHAIIMECA 9 KIIACCA JJOJDKHBI:
3HATh/TIOHUMATh

* 0COOEHHOCTH JKU3HU KaK ()OPMBI CYILIECTBOBAHUS MATEPUH;

* ponb (QU3NYECKUX M XUMHYECKHUX IPOIECCOB B HKHUBBIX CHUCTEMaX pa3IU4YHOIO
HEePAPXHUECKOT0 YPOBHS OpPraHU3alNu;

* pynaamMeHTaIbHbIE TOHIATHS OMOJIOTUH;
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¢ CYHODIHOCTb IIPOLIECCOB oOmeHa B€IICCTB, OHTOI'CHE3d, HACICICTBCHHOCTH U
HU3MCHYHUBOCTH,

¢ OCHOBHBIC TCOPUU OHOJIOTHH: KIJIICTOYHYIO, XPOMOCOMHYIO TCOPUIO HACJICACTBCHHOCTH,
SBOIIOLIMOHHYIO, AHTPOIIOIEHE3A;

® COOTHOIICHUEC COIIUAJIBHOTO 1 OHMOJIOTUYECKOTO B OBOJIFOIIMH YCJIOBCKA,

* OCHOBHBIE 00JIACTH IIPUMCEHCHUA OMOJIOTMYECKUX 3HAHUUA B IMPAKTHUKEC CCJIbCKOI'O
XO03SICTBA, B PAZIC OTpaciel MPOMBIIIIEHHOCTH, MPU OXPaHE OKPYXKAIOMIEH Cpelbl U 30POBbs
YeJI0BEKa,

YMETH

* TI0JIb30BAThCS 3HAHUEM OOIIECOMOIIOTHYECKUX 3aKOHOMEPHOCTEH Ui OOBSICHEHUS C
MaTepHaHHCTquCKHX HO3I/IL[I/Iﬁ BOHpOCOB HpOI/ICXO)KI[eHI/ISI 148 paSBI/ITI/ISI JKN3HU Ha 3CMJI6, a
TaK)K€ pa3JIMYHbIX IPYIII PACTECHUH, )KUBOTHBIX, B TOM YHCJIC U YEJIOBEKA;

* J1aBaTh apPryMEHTHPOBAHHYIO OILIEHKY HOBOW WH(OpMAIMK TO OHOJIOTHYECKUM
BOIIpOCaM;

* pa6OTaTI> C MHUKPOCKOIIOM )5 H3TOTOBJIATH HpOCTGfII.HH@ Iperaparsl IS
MHUKPOCKOIIUICCKUX HCCHCI{OBaHHﬁ;

¢ pemaTtb ICHCTHUYCCKUC 3aadu, COCTAaBJIATL POAOCIOBHBLIC, CTPOWUTH BapHAllMOHHBLIC
KpI/IBI)Ie Ha paCTI/ITeJII)HOM 1 )KUBOTHOM MaTepI/IaJIe;

* paboTaTh ¢ y4eOHOW W HAyYHO-TIONYJISIPHON JIUTEPATypPO, COCTABIISATh TUIaH, KOHCIIEKT,
pedepar;

¢ BJIAJACTH SA3BIKOM HpeI[MeTa.

IIPUMEPHBIN CITMCOK TEM JUIA TTPOEKTHBIX WM UCCJIEJOBATEJIBCKUX
PABOT. 9 KJIACC 1. Uzyuenue ocoOeHHocTeil Mmapmipyra nyremectBus Y. JlapBuHa 1o
JIOTIOJIHUTENBHOM uTepatype u pecypcam Murepueta. Ilo pe3ynbraTtam paboThl cOCTaBISIETCS
oT4eT U mpe3eHranus. 2. MccnenoBanue NpeAnocbuUlOK BO3HUKHOBeHus Teopun Y. JlapBuHa,
COCTaBJICHUE MPE3EHTAllMU JJIs JEMOHCTpalMU Ha ypoke. PaboTa BBINONHSETCS ¢ IPUBJICUEHUEM
JIONOJIHUTENbHBIX MarepuanoB. 3. IloaroroBka pedepata Ha Temy «CTaHOBIIEHHE HayKd
OMOJOTMM OT JPEBHOCTM JO Hamux JHed». Pabora BbINOJNHAETCS € MPUBJICYEHUEM
JIOTIOTHUTEIIBHBIX JINTEPATYPHBIX MaTepHalioB U pecypcoB MHTepHeTa. 4. 3yueHne 3KkCrIOHaToOB
KpaeBeJ4eCKOT0 WM MaJCOHTOJIOIMYECKOTO My3esl C LENbI0 BBIABUTH Cle/bl (OKaMEHEIOCTH,
OTIIEYATKU W Mp.) MpeacTaBuTenelt apesHelt ¢iuopsl u ¢aynsl. Hanucanue pedepara o gpeBHei
HCTOPHUH CBOETO Kpasl C UCIIOJIb30BAHUEM JOTIOJIHUTEIbHON JIUTEPATYphl U pecypcoB MHTepHeTa.
5. HaGmroneHuss M u3ydeHHEe OCOOEHHOCTEH pa3MHOXKEHHsS U 3a00TBI O TIOTOMCTBE Y
akBapuyMHbIX pblOOK. CocraBieHue @oronpeseHranuu. 6. M3ydyeHne ¢ THOMOIIbIO
JIOTIONTHUTEIBHBIX JINTEPATYPHBIX HMCTOYHMKOB M VIHTepHeTa NpUPOIHBIX PECYpPCOB CBOETO
pernoHa u ux ucnonb3oBaHus. CocraBineHue pedepara u npezeHtauuu. 7. Ilocemenue c
IKCKYpPCHEN MPUPOJOOXPAHHON TEPPUTOPUHU CBOETO PETMOHA U COCTABICHHME OTYETAa HA OCHOBE
JIOTIOJTHUTEIBHON UH(OpMAIIHH.

9 kaacc

Tema Kon-Bo wacos OcHoBHbBIC HaNIPaBJICHUS
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BOCIIUTATEJILHOM

AeSITeJIbHOCTH.
Tema 1 Beenenue Iu I'paxxnanckoe,
Tema 2 OBoroLuUs KUBOro mupal 199 NaTPUOTHIECKOE, TyXOBHO-
Ha 3emie HPaBCTBEHHOE, TPYJOBOE,
npuoOIeHne nerei K
KYJIbTYPHOMY HACJIEHUIO,
9KOJIOTHYECKOE, IIEHHOCTEH
Hay4YHOT'O IMO3HAHUSI.
Tema 3 CTpyKTypHas 16u
OpraHu3aIys JKUBBIX
OpraHU3MOB
Tema 4 PasmMHOXEHUE H| Sq
WHIUBUTyaJIbHOE
pa3BUTHE OPTAHU3MOB
Tema 5 HaciieqcTBeHHOCTE u| 139
W3MEHYHUBOCTD
OpraHU3MOB
Tema 6 BzaumooTHOLIEHUS 4y
opraHm3mMa ®W  CpEJbl.
(OCHOBBI DKOIOTHHI
Tema 7 O0001Eenne 10y
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4. Ilpunoxenne.
1.IleyaTHble MOCOOMS.
» Cusornazos B.U., Kamenckuit A.A., CapbrueBa H.1O. buonorus 8 xiacc.
» CusornazoB B.1., Kamenckuii A.A., Kacniepckas E.K. u np. Brosorus 9 xinace
2.Y4eOHO—paKkTH4YeCcKOe U y4eOHO-1a00paTopHOe 000py/10BaHHe Ka0nHeTa 0M010T I

Ne O6opynoBanue.

=
=
=

KommiekT mukponpenaparoB. boranuka.

KommuiekT MukponpenaparoB. 300J10THUs.

[xonbHBIN TepOapuii. «CelbCKOX035HCTBEHHBIE PACTCHUSI

[lIxonbHBIN TepOapuii. «OCHOBHBIE TPYNIIBI pacTeHUN. [ pruOHI.
JlnmaiiHuKn.

[TnakaTe! ¥ TaOIAUIBI ITO OMOJIOTHH.

Komnexims 3D-makeToB.

KOJ'IJ'ICKI_II/ISI IOPTPECTOB y‘ICHBIX-6I/IOJ'IOl"OB.

MHUKpPOCKOIBL.

© XN O A~ W

[IIkoapHBIE MUHMIIA00PATOPUU 110 OHOJIOTHH.

[EEN
©

JIymsL.

[HEN
=

HatypanbHbie 00beKThl (KOMHATHBIE PACTCHHUS)
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