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1. Ilnannpyembie mMpeAMeTHbIE Pe3yJbTAThI 0CBOCHUA Y4eOHOI0 NpeaMera

B COOTBETCTBUU c TpeOOBaHUSIMU denepaabHOrO rocyJapCTBEHHOI'O
00pa3oBaTeIbHOTO CTaHAapTa cpeaHero (MOJIHOro) o0Iero oOpa3oBaHus K pe3yJibTaTaM
OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl K OKOHYAHUIO OJUHHAIIATOTO Kjacca
y ydamuxcsi Heo0XoauMo chOpMHPOBATH MHUPOBO33PEHHUE, OTBEYAIOI[EE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOILIECTBEHHOW MPAKTHUKHU, OOIICUYETOBEYECKUM ILIEHHOCTSIM U
uaeaiaM TPakJIaHCKOTO OOIECTBAa; OCHOBBI CaMOPAa3BUTHS M CAaMOBOCITUTAHHS; HABBIKU
COTPYJHHYECTBA CO CBEPCTHHKAMH, JETbMH MJAJIIICTO BO3pacTa, B3pPOCIBIMH B
00pa3oBaTebHON, OOIIECTBEHHO TMOJIE3HOMW, YU4EOHO-HCCIIEIOBATEIILCKON, MPOSKTHOU H
IPYTUX BUAAX JIEATEIHLHOCTH; TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE
caMoo0Opa30oBaHUIO, Ha MNOPOTSHKEHUHW BCEH JKU3HHU; CO3HATEIBLHOE OTHOIIEHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW TpodeccuoHambHOU U
00I1IeCTBEHHOM esaTeNbHOCTH. [IIKOTEHUKY JOKHBI OCBOUTH MEXKIIPEAMETHBIC MOHSITHS U
YHUBEpCcaJlbHbIe y4YeOHbIE OCUCTBHS W HAYYUTHCS WX HCOOJb30BaTh B Y4UYEOHOU U
MMO3HABATEIIPHON MEATEeNbHOCTH, a Takke YyMeTb (opMHUpOBATH U pPeaM30BHIBATH
UHJAUBUYaIbHbIE 00pa3oBaTe/IbHbIE TPACKTOPHH.

N3ydyenne Owoyiormm B cTapmiei mkojie MaéT BO3MOXKHOCTH JIOCTHDKCHHUS OOYYarOIIHMHECS
CJICZYIOIIUX PE3YIbTATOB.

Juunocmmuuie:

1) copmMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH; KPUTHYHOCTH MBIIIICHUS, yMEHHUE PACTIO3HABATH JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYATh TUIIOTE3Y OT (paKTa;

2) TOTOBHOCTh M CIIOCOOHOCTH BECTH JHAJOT C JAPYTUMH JIFOJIBMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAaHMSI, HAXOUTh OOIIKE LENU U COTPYAHUYATH AJISl UX JOCTHKEHUS;

3) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMHU, NETHMHU MIIQJIIETO BO3PACTa, B3POCIBIMH B
0o0pa3oBaTesIbHOM, OOIIECTBEHHO IOJE3HOM, y4eOHO-HCCIEeI0BATEIbCKOM, MPOSKTHON U APYTUX
BUJIAX JIESTEIBHOCTH,

4) BnajieHHe A3BIKOBBIMH CPEACTBAMH — YMEHHE SCHO, IOTUYHO U TOYHO M3J1arath CBOK TOUKY
3peHusl, UCTIOIh30BaTh aJICKBATHHIC SI3LIKOBHIC CPEJICTBA;

5) BilajieHue HaBbIKaMU NIO3HABATENIbHOM pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUIA U
MBICITUTEJIBHBIX IMPOIIECCOB, MX PE3YJbTATOB M OCHOBAHWI, I'PAHUIl CBOCTO 3HAHWS W HE3HAHWS,
HOBBIX IMO3HABATEIHHBIX 33724 U CPEACTB UX JOCTUKCHHUS.

6) TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA TPOTSHKEHUH
BCEU KU3HU; CO3HATEJILHOE OTHOIIEHHE K HEMPEPhIBHOMY OOPa30BaHHUIO KaK YCIOBUIO YCHEIIHOMN
poQecCuoHaNIBHON U 00IIECTBEHHOU JIeATEeIbHOCTH;

7) oco3HaHHBIA BBIOOp OyAymieil mpodeccud U BO3MOXHOCTEH pealin3alliid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHUE K TIPOPECCUOHATLHON JCSITEILHOCTH KaK BO3MOYKHOCTH y4acTHsI B
PEIICHUH JTUYHBIX, 00IIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM.

8) sxosoruueckasi KyJabTypa, OepekHOe OTHOILIEHUS K POJTHOM 3emile, TPUPOAHBIM OOraTCTBAM
Poccun u wmmupa; MOHMMaHHWE BIUSHUSA COIMAIbHO-DKOHOMHUYECKHX MPOIECCOB Ha COCTOSTHHE
MIPUPOJTHOM M COIMATEHOM Cpeibl, OTBETCTBEHHOCTh 32 COCTOSTHUE TIPUPOTHBIX PECYpCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPUPOJONOIH30BAHMS, HETEPIUMOE OTHOIICHHE K JIEeWCTBUSM, TMPUHOCSIINM
BpEJI OKOJIOTHH; IPUOOPETEHHE OTBITa IKOJIOT0-HATIPABICHHOW JIEATEIIHHOCTH;

Memanpeomemmnuie:

1) yMeHue CcaMOCTOSATENIBHO ONpPENeNsATh LEeNd JAEATENbHOCTH U COCTaBIATh IUIAHBI
IESITETLHOCTH; CAMOCTOSITEITFHO OCYIIECTBIISTh, KOHTPOJIMPOBATH H KOPPEKTHPOBATH ICATEIHHOCTD;
HCTOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JJISi JOCTHXKEHHsSI MOCTaBJICHHBIX IIeNiel M peau3aluu
IIJTAaHOB AC€ATCIBbHOCTH, BBI6I/IpaTB YCIICUIHBIC CTPATCTUHN B PA3JIMYHBIX CUTyallUuAX;

2) yMeHHME NpPOAYKTHBHO o0OLIaTbcs M B3aMMOJAEWCTBOBAaTH B IMPOIECCE COBMECTHOM



JESITeIbHOCTH, YYUTBIBATh MO3ULMH APYTUX YYACTHUKOB JESATEIBHOCTH, 3(PPEKTUBHO pa3penaTsh
KOH(JIUKTBI;

3) BinageHWe HaBbIKAMM I[103HABATENbHOM, YyueOHO-MCCIENOBAaTEIbCKOW U  IPOEKTHOM
JeSITeTbHOCTH, HaBBIKAMHU Pa3pelIeHus: Ipo0ieM; ClToCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIIBHOMY
IIOUCKY METOJIOB PELICHHsI TPAKTUYECKHUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METOJIOB II03HAHUS;

4) TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOATENBHOH WH(POPMAIIMOHHO-TIO3HABATEIFHON
NESTeIbHOCTH, BKJIIOYAash yYMEHHE OPHEHTUPOBATHCA B PA3JIMYHBIX HCTOYHHMKAX HH(pOpMaLHUH,
KPUTUYECKH OLEHUBATh M HMHTEPIPETHPOBATH WHPOPMALMIO, TONYYaeMYI0 W3 Pa3INYHBIX
HCTOYHHUKOB,;

5) yMeHue HCINOoNIb30BaTh CPEICTBA MHPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUMN
(ranee — UKT) B pemieHud KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3ajJad C
coOiroieHueM TpeOOBAHUN dPTOHOMMKH, TEXHUKU O€3011aCHOCTH, TUTHUEHBI, pecypcocOepekeHus,
IIPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30IacHOCTH.

MertarnpeIMeTHBIMH pe3yJIbTaTaMi OCBOCHUS Kypca sIBIsieTcst (JOPMHUPOBAHNE YHUBEPCAIBHBIX
yueOHbIx nevictuit (YY]I).

PeryasituBubie YY/I:

- CAaMOCTOATEIBHO 0OHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO IPOOIIEMY, ONpeesTh 1ensb Y /;

- BBIBUraTh BEpPCHUU peleHus MpoOieMbl, OCO3HaBaTh (M MHTEPIPETUPOBATH B Cllydyae
HE00X0AMMOCTH) KOHEUYHBII pe3ynbTaT, BHIOUpATh CPEJICTBA JOCTHKEHHS L€ U3 MPEATIOKEHHBIX,
a TaK)Ke UCKATh UX CAMOCTOSATENIBHO;

- COCTaBJIATh (MHIUBHUYaJIbHO WIN B IPYIIIE) IUIAH peIIeHus MpoOaeMbl (BBIIOJIHEHHS IPOEKTA);

- paboTas 1o IUIaHy, CBEPATh CBOM JIEUCTBUS C 1I€JIbIO U, IPU HEOOXOIUMOCTH, UCIIPABIISATH OLIUOKU
CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTUPOBATH IJIaH);

- B JUAJOre C YYUTEJIEM COBEPIIEHCTBOBATh CaMOCTOSITENIbHO BbIOpaHHBIE KPUTEPUU OLEHKHU.
Ilo3naBaresbubie YY /:

- IPOBOJUTH HAOIIOACHHUE U HKCIIEPUMEHT MOJ] PYKOBOJCTBOM YUHUTEJIS;

- OCYIIECTBIIATh PACUIMPEHHBIN MOMCK MH(OPMAIMKM C UCIOJIb30BAHUEM PECYpCOB OMOIMOTEK U
WNurephera;

- C03/1aBaTh U MPeoOpa30BBIBATh MOJIEIIH U CXEMBI JJIS pEIIeHUs 3a/1a4;

- OCYIIECTBIISATH BBIOOp HamOoJsiee 3(PPEeKTHBHBIX CHOCOOOB pEIIEHUS 33ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

- aHaJIM3UPOBaTh, CPABHUBATH, KIACCUPUIMPOBATHh U 000011aTh (PaKThI U SABICHUS;

- 1aBaThb OIPEAEIICHUS OHATUSAM.

KommyHnukaruBubie YY/I:

- CaMOCTOSITETILbHO OPraHW30BBIBATh yueOHOE B3aUMO/ICHCTBUE B TpyIIE (ONpeesisaTh 00IIue ey,
JI0rOBapUBATHCS APYT € APYIOM H T.JI.;

- B JUCKYCCUU YMETbH BBIABUHYTH aPTYMEHTHI U1 KOHTPapIyMEHTHI;

- YUYHUTBHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABaTh OLIMOOYHOCTH
CBOETO MHEHUS U KOPPEKTUPOBATH €T0;

- IIOHUMas MO3ULMIO JIPYrOro, pasjindarh B €ro peud: MHEHHE (TOYKY 3PEHHs), JOKa3aTelbCTBO
(aprymeHTsl), (hakThbl (THIIOTE3bI, aKCUOMBI, TECOPHH);

- YMETh B3IJIAHYTh HAa CUTYAIMIO C MHOW MO3ULIMHU U JOIOBAPUBATHCS C JIFOABMH HHBIX

BbinycKHUK Ha yIri1y0JIeHHOM YPOBHE HAYYHMTCS:

-OLICHUBATh POJIb OMOJOIMUECKUX OTKPBITUI U COBPEMEHHBIX UCCIIEI0BAHUI B pa3BUTUHU HAYKH U
B IIPAKTHUYECKOMN AESITEIbHOCTH JIOCH;

-OIICHUBaTh pOJIb Ouosorun B (OPMUPOBAHMM COBPEMEHHON HayyHOW KapTHHBI MHpa,
MIPOTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHUS OUOJIOTUH;

-yCTaHaBIMBATh W XapaKTEpU30BaTh CBsI3b OCHOBOIOJIATAIOIUX OHOJOTMUYECKUX MOHATUH
(kyeTka, OpraHusM, BHJ, dKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOJATAIOUIMMHU MOHATHSAMH JPYTUX
€CTECTBEHHBIX HaYK;

-000CHOBBIBATH CHCTEMY B3TJISI0OB HA JKUBYIO NMPHPOIY W MECTO B HEH YellOBEKa, NMPUMEHSs
OMOoJIOrNYeCcKre TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh IPAHULIBI UX IPUMEHUMOCTH;
IIPOBOAUTH Y4EOHO-MCCIIEOBATENbCKYIO JEATEIbHOCTh IO OHOJOTMHU: BBIABUIATH TUIIOTE3BI,
IUIaHUpOBaTh paboTy, OTOMpaTh M HpeoOpa3oBbIBATH HEOOXOIUMYI0 HH(DOPMALUIO, MPOBOAMUTH



AKCIIEPUMEHTHI, HHTEPIPETUPOBATH pE3yibTaThl, JelaTh BHIBOJABI HAa OCHOBE IOJYyYEHHBIX
pe3yIbTaTOB; BBIBIATH W OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTH pAa3HBIX YpPOBHEU
OpraHM3alii >KU3HU; YCTaHABIMBATh CBA3b CTPOCHHUS W (PYHKIMUNA OCHOBHBIX OHOIOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B IIPOLIECCaX KJIETOYHOTO META00IN3Ma;

-pemaTh 3a1ayu Ha omnpezeneHue nocienoparenbHoctd HykieotuaoB JJHK u nPHK (MPHK),
antukonoHoB TPHK, mocienoBarenbHOCTH aMUHOKUCIIOT B MOJIEKYJe Oelika, MpUMEHssS 3HAHHUS O
peaKkUusAX MATPUYHOTO CUHTE3a, TEHETHUECKOM KOJ1e, IPUHIIUIIE KOMIUIEMEHTapHOCTH;

-JIeNIaTh BBIBOJBI 00 M3MEHEHMSX, KOTOPbIEe MPOM30UIAYT B MpoleccaX MAaTPHYHOTO CHHTE3a, B
cllydae U3MEHEHHUs MocliefioBaTeabHocTH HykiIeotuaos JJHK;

-CpaBHHMBAThH (a3bl JAETCHHS KICTKH; PEUIaTh 33/1a4 Ha ONpe/eTICHIE U CPABHEHUE KOJIMYECTBA
reHeTuyeckoro Matepuaia (xpomocoM u JIHK) B kiieTkax MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX
(hazax KJIECTOYHOTrO UKJIA;

-BBIABIISATh CYILECTBEHHBbIC MPU3HAKH CTPOCHUSA KIETOK OPraHM3MOB PAa3HBIX IAPCTB KUBOM
MPUPOIBI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHHS U (DYHKIUI YacTel M OpraHOUI0B KIETKH;

-000CHOBBIBATh B3aUMOCBSI3b IUIACTUYECKOTO U SHEPTETHUECKOT0 0OMEHOB;

-CPaBHHMBATH MPOIECCHI MJIACTUYECKOTO ¥ DHEPTETHUECKOTr0 0OMEHOB, MTPOUCXOISAIINX B KIETKAX
KHUBBIX OPraHU3MOB;

-OTIPEACTISATh KOJMIECTBO XPOMOCOM B KJIETKAaX PACTCHHH OCHOBHBIX OT/IEJIOB HA PA3HBIX dTarax
’KM3HEHHOTO LIUKJIA;

-peniaTh reHeTHYeCKHe 3aJaud Ha JUTHOPUIHOE CKpPELIUMBAaHUE, CLEIJIEHHOE (B TOM YHCIE C
MI0JIOM) HAacJe0BaHUE, aHAJIM3UPYIOLIee CKpeIlMBaHUE, MPUMEHSS 3aKOHbI HACJIEICTBEHHOCTH U
3aKOHOMEPHOCTH CLETIJICHHOT'O HACJIeJOBAHMUS;

-pacKpbIBaTh MPUYUHBI HACIEACTBEHHBIX 3a00JI€BaHUN, apryMEHTUPOBAaTh HEOOXOIUMOCTh MEp
NpeIynpexIeHUs TaKuX 3a00JIeBaHUI;

-CPaBHMBATh pa3Hble CIIOCOOBI Pa3MHOMXEHHUSI OPraHM3MOB; XapaKTEpPHU30BaTh OCHOBHBIE 3TAllbl
OHTOT€HE3a OPraHU3MOB;

-BBIBIISATh TPUYMHBI M CYIIECTBEHHbIE TMPU3HAKH MOJU(PHUKAIIMOHHON W MYTAI[MOHHOMN
M3MEHYHNBOCTH; 00OCHOBBIBATH POJIh N3MEHYHBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

-000CHOBBIBATh 3HAUYEHHUE DPA3HBIX METOJOB CEJIEKIMU B CO3/IaHUM COPTOB PACTEHUH, MOPOJ]
’KMBOTHBIX U IITAMMOB MHKPOOPTaHU3MOB;

-000CHOBBIBATh MPUYHHBI MU3MEHAEMOCTH M MHOT000pa3usi BUIOB, NMPUMEHSS CHHTETHYECKYIO
TEOPHIO IBOJIOINH;

-XapaKTepPU30BaTh MOIMYJSAIHUIO KaK eIMHUILY BOJIOILMH, BUJ] KaK CUCTEMaTHYECKYIO KaTEeTOPHUIO
M KaK pe3yJIbTaT HBOJIOINH; YCTAHABIMBATD CBS3b CTPYKTYPHI H CBOWCTB 3KOCHUCTEME,

-COCTaBJISITh CXEMBI II€peHOCa BEIIECTB W OHEPrUM B JKOCHCTEME (CeTH MUTaHMA),
MPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHs (PaKTOPOB CpEbl;

-apryMEHTHUPOBaTh COOCTBEHHYIO ITO3UIIMIO M0 OTHOLICHHIO K JKOJIOTMYECKUM NpolieMaM H
MOBE/ICHUIO B IPUPOJHOMN CpEIE;

-000CHOBBIBATh HEOOXOAUMOCTh YCTOMYHUBOTO PA3BUTHUS KaK YCIOBHUS COXpaHEHUs1 Ouochepsr;

-OLICHUBATh MPAKTHUECKOE U ITHYECKOE 3HAYCHHE COBPEMEHHBIX MCCIEIOBAHUN B OMOJIOTHUH,
MeAHLMHE, YKOJIOTUH, OMOTEXHOJIOTHH;

-000CHOBBIBaTh COOCTBEHHYIO OIICHKY;

-BBISIBJIITH B TEKCTE OMOJOTHMYECKOTO COJEpXkKaHUS MpoOJiieMy M apryMEHTHPOBAHHO €€
OOBSICHATH; MPEACTABIATH OMOJIOTHYECKYI0 HHPOPMAIUIO B BUIE TEKCTA, TAOIHIIbI, CXeMBbI, TpaduKa,
JMarpaMMBbI U JIeaTh BBIBOJIBI HA OCHOBAHUH MPE/ICTABICHHBIX JaHHBIX;

-npeo0pa3oBbIBaTh Ipaduk, TabNUIly, TUATPAMMYy, CXEMY B TEKCT OMOJIOTUYECKOTO COACPKaHUS.

BeinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCH:

-OpraHu30BbIBaTh U TPOBOJUTH HMHIMBHUIYAJIBbHYIO MCCIEAOBATEIbCKYIO JEATEIBHOCTh 110
Ouosnorun (Win paszpabaTbiBaTh WHAMBHUAYAIbHBIM MPOEKT): BBIABUTATh TUIIOTE3BI, MJIAHUPOBATh
paboty, oTOupaTh M IpeoOpa30BHIBATh HEOOXOIAUMYIO HH()OPMAIUIO, TIPOBOIUTH IKCIEPUMEHTHI,
MHTEPIPETUPOBATh pE3yJbTaThl, J€JaTh BbIBOAbI HAa OCHOBE IIOJYYEHHBIX PE3YJIbTATOB,
IIPE/ICTABIATh MPOAYKT CBOUX MCCIEA0BAHUN;

-IPOTHO3UPOBATh TMOCJIEACTBUS COOCTBEHHBIX HCCIEJOBAHHIA C YYETOM O3THYECKUX HOPM U



9KOJIOTUYECKHUX TPEOOBAHMIA;

-BBIJICIISITh CYIIECTBEHHBIE OCOOCHHOCTH YKMU3HCHHBIX ITUKIIOB MIPEICTABUTENICH PAa3HBIX OTJIEIIOB
pacTEeHU W TUTIOB )KMBOTHBIX; M300Pa’KaTh IUKJIBI PA3BUTHS B BUE CXEM;

-aHAJIM3UPOBATh U MCIIOIH30BATh B PEIICHUN YI€OHBIX U UCCIIEI0BATEBCKUX 3329 HH()OPMAIIHIO
0 COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTUH, METUIIMHE U YKOJIOTHH;

-apryMeHTHPOBATh HEOOXOIUMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO M COLMOTYMaHUTAPHOTO
3HaHUS B AMIOXY MH(GOPMAITMOHHON ITUBHIIM3AINH;

-MOJICJIMPOBATH H3MEHEHUE IKOCHCTEM ITOJT BIUSHUEM PA3TUIHBIX TPy (PaKTOPOB OKPY KAIOIIEH
Cpenbl;

-BBIBIIATh B TPOIIECCE HCCICAOBATEIIBCKOW JIEITEIBHOCTH IOCJICJCTBUS aHTPOIIOTCHHOTO
BO3JICHCTBUSL HA DKOCHCTEMbI CBOEI'O PErHOHa, Mpejjiarath CriocoObl CHMYKCHHUS aHTPOIIOT€HHOTO
BO3JCUCTBHUS Ha 3KOCHUCTEMBI;

-MCTIOJIb30BaTh MPUOOPETCHHBIE KOMIIETEHIIUA B MPAKTUUECKOU JEATEILHOCTH U MOBCEIHEBHON
KHU3HU, JIJIS TIPUOOPETCHHUSI OTBITA ACATSIILHOCTH, TIPEIICCTBYIONICH MpodeccHoHaTBHON, B OCHOBE
KOTOPOM JIC)KUT OMOJIOTHS KaK yueOHBIN IpeIMeT.

2. Conep:kaHue yueOHOIro nmpeamera

IIporpamma 1o OMOJIOTMU HA YPOBHE CPEJHEr0 0OLIEro 00pa30BaHUS COCTABICHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHMH K pe3ylbTaTaM OCBOCHHs Ha (yrilyOJI€HHOM) YypOBHE CpeaHei
oOpa3oBaTenbHON TporpaMMel, ipeacTasieHHbx B DI'OC COO.

Pa3nen 1 Bug 65 yacos .
Tema 1.1 PA3BBUTHUE BUOJIOTI'MH B TOJAPBUHOBCKHNU ITEPUO/I. PABOTA
K. JUHHES (24)

OBOJIOLUA U 3BOJIOLUOHHOE YyuyeHue. McTopus 3BOMIOLMOHHBIX Haed. KpeaumoHmsm u TpaHcopMusM.
Cucrematnka Kak Hayka. 3HaueHue pabor K. JIuHHes mo cuctematuke pacTeHuMi M KUBOTHBIX. buHapHas
HOMEHKJIaTypa. BKia pa3ini4HbIX YYEHBIX B PA3BUTHE 3BOIIOLUOHHBIX UIIEH.

Hemonctpanus. [Toptpersl u Ouorpaduu yueHbIX, BHECIINX BKJIaJ B Pa3BUTHE SBONIOLUOHHBIX HEH.

[TPEAMETHBIE PE3YJIbTATBI ObYUEHUA
Yuyamyecs JI0JKHBI 3HAT:

* NIPEICTaBICHUS €CTECTBOUCIIBITATENEH I0IAPBUHOBCKOM JMOXH O CYLIHOCTH KUBOK
TIIPUPOJIBI U €€ BOJIIOLINY;
* TIpeZICTAaBUTENeH KpealuoHu3Ma i TPaHC(OPMHU3Ma;
* B3ruisizibl K. JIHHEs Ha cuctemy sKMBOTO MHUpA.
Yyamyecs 10JKHBI YMETh:
* OLICHUBATh BKJIAJ PA3IMYHBIX YUECHBIX B Pa3BUTHE OMONOTHY U 3BOTIOLMOHHBIX UJIEH.
OcHoBuble monsTHA. DBomoims. Kpeannonmsm. Tpanchopmusm. IBomomuonn3m. Cucrematnka. bunapHas
HOMEHKJIATypa.

Tema 1.2 IBOJMIOIIUOHHAS TEOPUA K. b. JAMAPKA (4 4)

YueHue 0 Tpajiallii JKUBBIX OPraHU3MOB ¥ TIOHATHE «IeCTHUIA cyliecTB». Teopus katactpod KroBbe. 3akoHbI
Jlamapka (ympakHeHHMe M HEyNpaKHEHHE OpraHoB M HaclefloBaHHE O01aronpruoOpeTeHHBIX MPU3HAKOB).
[Ipencrapnenus Jlamapka 00 wu3menunBoctu. IlpencraBnenus Jlamapka o mNpUYMHAX, HPEATIOCHUIKAX U
HaIpaBJIeHUH 3BOIIONNHU. 3HaueHue Teopun Jlamapka. [loHsATHE 0 HeoTaMapKu3Me U ero MpeICTaBUTENSX.

Hemonctpanus. XKusnb u gedarenbHocts K. b. Jlamapka.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vvyamuecs 1071KHBI 3HATh:

* ocHOBHbIE nonoxeHus reopunt XK. b. Jlamapka;



* Hasanue Tpyza K. b. Jlamapka.
Yuyamuecs J0JKHBI YMETh:

* OLIEHMBATh 3HAUEHHE HBOMIOLMOHHON Teopuu Jlamapka 171 pa3BUTHS OMONOTHH.
OcHoBHble NOHATHS. 3aKoH. Teopus. DBomtoius. I3MEHUNBOCTS.

Tewma 1.3 IPEANIOCHIIKA BOSHNKHOBEHHS
VUEHHS Y. TAPBHHA (2 4)

[Ipenmocbinkn  Bo3HUKHOBeHMs ~ yueHuss Y. JlapBuHa:  JOCTMKEHHMS B OONACTH  €CTECTBEHHBIX U
COLMATIbHO-9KOHOMUYECKUX HAyK (KocMoroHmdeckas Teopust Kanra—Jlamnaca, JoCTHKEHHs B 00NaCTH XUMUH,
3aKOH eJUHCTBA opranmsma U cpensl Pynmse—CeueHoBa, npuniun koppensuuu Kiosbe, padotst K. bapa, pabots
Y. Jlaitens, padotsl A. Cmuta u T. Manbtyca).

[TIPEAMETHBIE PE3YJIbTATHI OBYUEHUA

Vyamuecs 0MKHBI 3HATD:

* €CTECTBEHHO-HAYYHbIE U COIMATBHO-IKOHOMHUYECKUE IPEATIOCHUTKN BOSHUKHOBEHHUS Teopuu JapBuHa;
* Bknag K. bapa B pa3ButHe 3BOMIONMOHHBIX HICH;
* Ha3BaHue Tpyaa T. ManbTyca.
Yyamuecs 10JKHBI YMETh:
* XapaKTepH30BaTh MPEAMOCHUIKH BOSHUKHOBEHHS YBOJIOMMOHHON Teopru JlapBuHa.

Tema 1.4 3BOJIIOIIMOHHAS TEOPUA Y. IAPBUHA (4 u)

Oxcnennimonnblii Marepuan Y. [lappuna. VYuenwe JlapBuna o0 wu3menunmBocTH. Yuenwe J[lapBuna 00
HICKYCCTBEHHOM 0TOOpe. BeeoOuas vHIMBHIyanbHas W3MEHYMBOCTh U U30BITOYHAS YMCIEHHOCTb MOTOMCTBA.
OrpannueHHoCTh pecypcoB. bopb0a 3a cymecTBoBaHKe U ecTeCTBEHHbIH 0TO0p. BHibl 60pbOBI 32 CyIIecTBOBAHME.
pennocbinku 60pbObI 32 CYIIECTBOBAHME M €CTECTBEHHOTO 0TOOpa. A. Yoiuiec 1 ero BKIaj B pa3paboTKy TEOpHH
eCTeCTBEHHOTo 0TO0pa. 3Hauenue Teopun Jlapsuna. [loHATHE O CHHTETHYECKON TEOPHH BOTIOIHH.
Hemonctpanus. buorpadus Y. Japsuna. Mapiupyt u konkpetHsie Haxoaku Y. JlapBrHa BO BpeMst MyTeIIeCTBUS
Ha Kopabiie «buriby.

[TPEAMETHBIE PE3VJIbTATBI ObYUEHUA
Vyamuecs 1071KHBI 3HATh:

* yuenue JlapBuna 00 HCKYCCTBEHHOM 0TOOpE;
* yuenue JlapBuHa 0 ecTeCTBEHHOM 0TOOPE;

- 06’LCKTLI, CIOCOOCTBOBABILHKE TOSBICHHIO unen 4. I[apBI/IHa 0 CCTCCTBCHHOM 0T60pe (F AJ1alIaroCCKUe BbIOPKH,
HCKOIIaCMbIC OCTaHKI/I);

* HasBaHus TpynoB Y. JlapBuHa.
Yuanmecs I0KHbI YMETb:
* OLICHMBATh 0COOEHHOCTH JJOMAIIHUX KUBOTHBIX M KYJIbTYPHBIX PACTEHHH 1O CPABHEHUIO UX AUKUMH MPEIKAMU;
* XapaKTepU30BaTh MPUIMHEI OOPHOBI 32 CYIIECTBOBAHHE;
* ONpEENATh 3HAYCHHE PA3IMIHbIX BUIOB OOPHOBI 32 CYIIECTBOBAHME;
* JIaBaTh OLIEHKY €CTECTBEHHOTI0 0TOOpA KaK pe3ysbTaTa O0ps0bI 33 CYIIECTBOBAHNUE;
* oueHuBarhb Bknaa Y. JlapeuHa u A. Yoieca B pa3BUTHE 3BOIOLUOHHBIX UIIEH.

OcHoBHble TOHATHSA. ['pynmoBas 1 WHIMBUAYaIbHAS M3MEHUMBOCTD. McKyccTBeHHBIH 0TOOpP. beccosHaTenbHbIi 1
meroauyeckuii otoop. [lopona. Konkypenuus. bops6a 3a cymecrBoBanue. EcrectBennblii oroop. [lonosoit otdop.

Tema 1.5 BUl: KPUTEPUU U CTPYKTYPA (4 u)

Bu kak reHeTHYecK U30JIMPOBAHHAs CUCTEMA; PEMPOTYKTHBHAS U30JALMA U €€ MeXaHu3Mbl. Kpurepuu Buja:
Mopdonornueckuil, (u3MONOrUYecKuil, OMOXUMHYECKUH, TEHETHYECKHH, HSKONOTHYECKHH, reorpaduyueckuil.
Buytpennss ctpykrypa Buaa. Ce3oHHas uzomsauus. [loBenenueckas uzonsuus. Buapi-aBoiiauku. KocMononutst u
SHJIEMUKH. Apeast ¥ ero Pa3HOBUIHOCTH.

Hemonctpanus. ['epbapuu W apyrue KOJUICKIMOHHBIE MaTepHalbl, WLTIOCTPUPYIOIIHE MOP(OTOTHUECKIiA
KpUTEpU BUJIA.

Jlabopamopnsie u npakmuyeckue padomaol



H3yuenue uzmenuusocmu u Kpumepues euoa, Onucanue 6uo08 no Mopphonozuieckomy Kpumepuro.

ITPEAMETHBIE PE3YJIbTATHI ObYUEHUA
Yuyarmecs 10JKHBI 3HATh:

* OIpeJENeHNE BUJIA;
* KPUTEPUH BUJIA;
* BHYTPEHHIOIO CTPYKTYpY BHJA.
Yuamyecs J0JKHBI YMETb:
* OIHUCHIBATb BUJIBI [0 PA3IMYHBIM KPUTEPUSIM;
* pa3nuyaTh KPUTEPUH BUJA;

* IPUBOJUTH IIPUMEPBI BUI0B-IBOWHUKOB, KOCMOIIOJNUTOB M 9H/IEMUKOB.
Ocnosuble noustust. Bua. Momymsuus. Kapuorun. ['enodons.

Tema 1.6 IIOIYJIALNUA KAK CTPYKTYPHAS EAJUHUIIA BUJIA (2 u)
[lonmynsmoHHas CTPYKTYpa BUJA; SKOIOTHIECKUE U
TeHETHYECKUE XapaKTePUCTUKH momysiuid. Jemorpaduueckue
TMOKA3aTeNu U CTPYKTypa HOMYJISALHH. Perysuus 4icaeHHOCTH
nonynsiuy. JPHEeKTHBHAS YUCTECHHOCTD MOMYJISALHH.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vvyamuecs 1071KHBI 3HATh:

* OIIPEZETICHUE MOy JIALHY;
* CTPYKTYpY TONYJISLNY;
* ieMorpauyeckue Moka3aTeny MomyJIsIuy;
* KaK PEryJIupyeTcs YUCIEHHOCT MOMYJIALHH.
Yuyanmecs 10IKHBI YMETb:
* XapaKTepu30BaTh CTPYKTYPY HOMYJIALMH.
OcHoBuble noHsaTus. [lomymsims. Jemorpaduueckue nokazarenu. Poxnaemocts. CmeptHocTb. [lonoBas
CTPYKTypa nomyJsiuuy. Bo3pacTHas CTpyKTypa IOMYJISUH.

Tema 1.7 IIONYJIALIUA KAK EJMHULIA 3BOJIIOIINHA (2 4)
[Tomynsauus — 3neMeHTapHas HBONIOLMOHHAS EIMHWIA. OJEMEHTAPHBI SBOJIOLMOHHBIA MaTepuan u
3IEMEHTapPHOE SBOIIOLHOHHOE SBICHHUE.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHU A
VYuamuecs D0MKHbI 3HATh:

* CYIHOCTh T€HETHYECKUX MPOLIECCOB B MOMYJISAIHAX.
VYyamuecs T0JIKHBI yMETh:

* 00BACHATD NPUYHAHEI pa3aCICHUA BUI0B, 3aHUMAIOIINX O6HIHpHBIﬁ apealn 06I/ITaHI/I${;

* 00BACHATD, I0YEMY UIMEHHO MOMYJIALNUA ABISAETCS HEMEHTApPHOM eIMHULIEH IBOIOLHH.
OcHoBuble moHATHA. [eHotun. ['eHodona. @DeHotun. OneMeHTapHOE 3BOJIOLMOHHOE  SIBICHHE.
OBOJIOIMOHHBIN MaTepua.

Tema 1.8 ®AKTOPBI DBOJIIOLIUU (4 u)

DJeMeHTapHbIE YBOTOIMOHHBIE (HAKTOPHI (MyTAIMOHHBIH TIPOIIECC, H30MSIHS, TOMYISIHOHHbIEC BOTHBL, Aperd
TeHOB, €CTECTBEHHBIN 0TOOP). JJOMUHAHTHBIE U PELIECCUBHbIE, MOJE3HbIE, HEHTPATbHBIE U BPEAHBIE MYTAIIUH.
Bust u3menunBocTy. Peseps m3ameHunBocTr. IPHEKT «OyTHUIOYHOTO TOPIIBIIIKAY.

Jlemonctpanus. JKuBble pacTeHus U KUBOTHbIC, TepOapui U KOJEKIHMH, MOKAa3bIBAIONINE HHIUBUIYATbHYIO
M3MEHUYUBOCTb.

Jlabopamopnvie u npakmuyeckue pabomot

H3yuenue uzmenuugocmu y ocooeii 00H020 6uoa.

[TPEJIMETHBIE PE3YJIbTATHI OBYUEHUSA

Vyanumecs 10IKHbI 3HATh:



* (haKTOPBI IBOITFOIIHN;
* Kaccu(hUKaIMI0 H3MEHIHBOCTH,
* Kaccu()MKAIMI0 MyTaIlIH;
* BH/IbI U30JIALHN.
VYvyamuecs 10IKHbI yMETh:
* 00BACHATH MEXaHU3MBI (HaKTOPOB IBOIIOLUH.
OcHoBHble TOHATUS. DakTopsl 3BOMONMK. MyTalmuoHHAs W3MEHYMBOCTh. MyTalum.
Mytanmonnsii npouecc. M3omnsius.
[Tonymnsumonnsie BonHbl. EctecTBenHsIi 0TOOp. Jpeiid reHos.
D dexT «OyTHUIOUHOTO TOPIIBIIIKAY.

Tema 1.9 ECTECTBEHHBIA OTEOP — TJIABHAS JBIKYIIAS CHJIA

IBOJIIOLIUH (2 u)

DopMBbI €CTECTBEHHOTO 0TOOpA (CTAOUIU3UPYIONIUH, BIKYIIUN, TU3PYITUBHBII). SIBIeHNHE HHYCTPHATLHOTO
MeJIaHU3Ma U MEXaHU3M €ro BOSHUKHOBEHHUs. BO3HUKHOBEHNE YCTONYMBOCTH HACEKOMBIX K SI0XMMHUKATAM.

[TPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yuammecs T0JKHBI 3HATh:

* (hOpMBI €CTECTBEHHOTO 0TOOPA.
Yuyamyecs T0KHBI YMETh:

* paznuyath HOPMbI €CTECTBEHHOTO 0TOOPA;

* TIPUBOJIUTH MPHMEPHI PA3TUYHBIX (HOPM ECTECTBEHHOTO 0TOOPA.
OcHoBHbIe TTOHATHS. JIBrKyIuit 0T60p. CTabmwmsupyronmii otoop. {m3pynTuBHbI 0T00p. UHIYCTpHANBHBINT
MeJIaHU3M.

Tema 1.10 AATITAIUSA OPTAHU3MA K YCJIOBUAM OBUTAHUSA

KAK PE3YJIBTAT JEMCTBHS ECTECTBEHHOI'O OTBOPA (4 u)

[IpucniocobutenpHpie 0COOEHHOCTH CTPOCHHUS, OKPAacKW TelMa M TOBEIEHHS JKUBOTHBIX. Pa3HOBHAHOCTH
MIOKPOBUTENBCTBEHHOW OKpacku ©  (opmbl. [loBeneHueckie anantaruu. BHOXHMHYECKUE —aJanTaluH.
®usunonornyeckue aganranyud. OTHOCHTENbHAS LENeco00pa3HOCTh alaNTallHi.

JlemoncTpanus. VnmocTpaliui U JKUBBIE PACTEHHS M JKMBOTHBIE, TepOapHil M KOJIIEKINH, TOKA3bIBAIOIIHE
MOpP(ONOrHYecKre aIanTaIuu.
Jlabopamopusie u npakmuyeckue pabomol

Buiagnenue moponozuueckux adanmayuii Ha npuMepax pasiuiHvX pacmenuil.

[MTPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vyamuecs T0KHLI 3HATE:

* Kaccu()MKAIUIO aianTarui;

* THIIbI [IOKPOBUTENBCTBEHHOM OKpAacKH 1 (JOPMBI U MX 3HAUEHHE [T BbDKUBAHMUS;

* 0COOEHHOCTH MPUCTIOCOOUTENBHOTO TIOBECHHUS;

* 3Ha4YeHME 3a00Tbl O IOTOMCTBE JUIsl BBKUBAHMUSL.
Yyamyecs J0JIKHbI YMETh:

* IIPUBOIUTH IIPUMEPHI IPUCTIOCOOUTENLHOTO CTPOEHHS Y TOBEICHHUS;

* paznuyaTh MOpQonoruyeckue, pu3noaornieckue, OMOXUMHYECKUE 1 OBEIEHUECKHE
aJanTanuy;

* pa3nuyaTh pa3HOBUIHOCTU MOKPOBUTENBCTBEHHOM OKPACKH U (JOPMBI;

* 00BACHATD, I0YEMY NIPUCTIOCOOIEHHS] HOCAT OTHOCUTENIbHBIN XapaKTep.
OcHoBHble noHATHS. AnanTaius. Mopdonornyeckas afgantauus.
®usnonornyeckas aganranus. buoxumudeckas aganrauus. [loBenendeckas agantanys.
[ToxpoBuTenscTBEHHAs OKpacka 1 popma. Mackuposka. JlemoncTpamus. MUMUKpHS.

Tema 1.11 BAIOOBPA30OBAHUE KAK PE3YJIBTAT 3BOJIIOLIUAH (2 v)
[Tyt (cmocoObl) M CKOpOCTh BHA000pa3oBaHus; reorpaduueckoe (aalomaTpuyeckoe) W HKONOTHYECKOE
(cummarpuveckoe) BupooOpazoBanue. [eorpaduueckas ¥ dKoJOTMYecKas HM30IANMS.  J[MBEpreHuus.



[ubpumuzamus. [omummonau3zanus.

Jlemonctpanusa. CxeMmbl, WUTIOCTPUPYIONIUE MPOIECC Teorpaduueckoro BHA00OPA30BAHUS; IKUBBIE
pacTeHss W JKUBOTHBIC, repOapHy M KOJUICKIWH, TOKA3BIBAIOMINE PE3YJIbTAThl MPHCIOCOOICHHOCTH
OpTaHU3MOB K Cpe/ie OOUTaHHS ¥ Pe3yIbTaThl BUI000Pa30BaHMI.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vvyamumecs 1071KHBI 3HATE:

* (hopMBbI BU1000pa30BAHNS;

* MCXaHHU3M BI/I,I[OO6p8.3OBaHI/I}I.
Vuanmecs JOJDKHBEI YMETh:

" XapaKTCpU30BaTh IIPOLECC SKOJIOTMICCKOI0 U I COFpa(i)I/I‘{eCKOFO BI/II[OO6paSOBaHI/I}I;

* pa3nMyaTh TPOLECCH Teorpaduyeckoro M AKOIOTHYECKOT0 BUIO000pa3OBAHHSA U
MPUBOIUTH IIPHMEPHI BHI0B, 00pa30BaHHBIX Pa3HBIMU CLIOCOOAMH.
OcHoBHble TOHATHA. BumooOpazoBanue. I'eHodonn. WM3omsmms. [eorpaduueckoe (ammomaTtpuyeckoe)
BH1000pa3oBaHue. DKONOTHIECKOE (CUMMaTpHIecKoe) BUa000pasoBanue. JJnBepreHIus.
[Momumonuzarus. ['uOpumu3arms.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3USA BHJOB KAK OCHOBA
YCTOMYHUBOT'O PA3BUTUSI BUOC®EPHI (2 1)
I'naBHbIE HaNPaBIIEHNUS YBOMOLUOHHOTO TIPOLIECCA.
Bbuonornueckuii nporpecc u 6uonoruyeckuii perpecc (A. H. CeBepuos). Ilytn mocTixenus 0uomornueckoro
nporpecca.
Yuanyecs I0MKHbI 3HATh:
* TJIABHBIE HANPABJIEHHS 3BOJIOLMH U UX KPUTEPHH;
* TIyTH JOCTUXKEHUS OMONOTMIECKOro IIporpecca;

* IPUYMHbBI BRIMUPAHUS BUIOB.
VYyamuecs J0JIKHbI yMETh:

* XapaKTepu30BaTh MyTU AOCTUAKEHUS OMOIOTHYECKOTO TIPOrpecca;

* paznu4ath OMONOTHUECKUH 1 MOP(OPYHKIMOHABHBIN MPOTpecc, OMOTOTUUECKUN 1
MophodYHKIMOHATBHEIH perpecc;

* IPUBOJIUTH TIPUMEPhI OPTAHU3MOB, TIPEOBIBAIONINX B HACTOSIIAH MOMEHT B COCTOSTHHUH
0MOJIOrUYECKOro Tporpecca i OMOIOTUYECKOTo perpecca;

* TIPUBOJIUTH TIPUMEPHI OPraHU3MOB, BEIMEPIIHX B HEJTABHEM MPOIILIOM;

* 00BACHATH HEOOXOMMMOCTh COXPaHEHHUS OMOPa3HOOOPa3HS.
OcHoBHBIE ~TIOHATHSA. buonmormyeckmit mporpecc ¥ OMONOTHYECKHE  perpecc.
Mopdoduzuonoruueckuit (Mop(odyHKIMOHATBHBII) nporpecc.
Mopdhodusuonornueckuit  (MophodyHKIMOHATBHBIA)  perpecc.  ApoMop(hos.
Nnuoamantarms. O0mas jerenepamys.

Tema 1.13 JOKA3ATEJBbCTBA 9BOJIIOLIUM OPTAHUYECKOI'O MMPA (4 )

[uronoruyeckue | MOJEKYISPHO-OMONOTHYECKHE (MONEKyISIpHO-TeHETUYECKHUE),
CpaBHUTENbHO-aHATOMUYECKUE (CPABHUTENbHO-MOP(OIOTHYECKIE), MAICOHTONOTHYECKHE, IMOPUOTIOTHIECKUE
1 Ouoreorpaguueckie JOKa3aTeNbCTBA ABOMIONMH. 3aKOH  3apOJbIIIEBOr0  cxoiactBa. OCHOBHOM
OroreHeTHUeCKii 3aK0H (3akoH Mrosuepa—I ekkens). Jlpetid KOHTHHEHTOB.

JleMoHcTpanust. MinmocTpaiyu, 1eMOHCTPUPYIOIIUE CXOACTBO PAHHHX ITATOB IMOPUOHAILHOTO Pa3BUTHS
MO3BOHOYHBIX; MYJISDKA U APYTHUEC HANIAAHBIC MATCPUAIIBI, UIITTIIOCTPUPYIOMNEC aHAJIOTUYHBIC 1 TOMOJIOTMYHBIC
OpraHbl, pyAUMCHTBI 1 aTABU3MBI.

[TPEAMETHBIE PE3YJIbTATBHI OBYUEHUA
Yvyamyecs I0JKHbI 3HATH:

" KJIaCCI/I(i[)I/IKaIII/IIO JOKa3aTCIbCTB 3BOJIIOIIMH.
VYuanmecs HOJUKHBI YMCTh:

" [OpUBOAUTL NPHUMEPBI, AOKA3BIBAIOMIME CYIICCTBOBAHME OSBOJIOLMOHHOIO IIPOLECCA, AHAJIOTHYHLIX W
TOMOJIOTUYHBIX OPraHOB, PYAUMCHTOB U aTABU3MOB;



* TIPUBOJIUTH TIPHMEPHI IEPEXOTHBIX (OPM.
OcnoBuble nousATUs. L{uronorus. MonekyspHas 6uonorus.
CpasuurenbHas anatomust. [laneonronorus. buoreorpadus.
AHanornussle oprassl. ['oMONOTHYHbIE OpraHbl. Py IMMEHTHL.
AtaBusmel. OnTorenes. dunorenes.

Tema 1.14 PA3BUTHE IIPEJACTABJIEHAN O ITPOUCXOXKJIEHAN KU3HU

HA 3EMIIE (2 uv)

Konuenmun abuoreneza u Ouoreneza. Ombitel @. Penu, JI. Cnanannanu u M. M. TepexoBckoro, oOmbIT
JI. ITacrepa. ['unoTess! CTauOHApHOTO COCTOSHYSA U TAHCIIEPMUN.

Hemonctpaius. Cxembl onbitoB @. Penu, JI. Cnanannanu u JI. Tlactepa.

[TPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yvyamyecs I0JKHbI 3HATH!

* CYIIECTBYIOIIME THIIOTE3bI IPOMCXOXKICHNUS KU3HU HA 3eMIIE.
Yuyamyecs J0JIKHbI YMETh:

* 000CHOBBIBATH CIIPABEIIUBOCTD HIIM HECOCTOATEIBHOCTD OT/EIBHBIX THIIOTE3 POHCXOXKICHNUS KHI3HH.
OcHoBuble moHATHA. AOuorenes. buorenes. Ilancmepmus. Teopus cramuoHapHOTO
COCTOSIHHUSL.

Tema 1.15 COBPEMEHHBIE ITPEACTABJIEHAS O BO3HUKHOBEHUHA

KU3HHU (4 u)

Oprannyeckuif MUp Kak pe3ynibTaT BONIOLUK. BO3HUKHOBEHNE U pa3BUTHE JKU3HU Ha

3emne. Xumuueckuit, mpenduonornyeckuii (teopus akagemuka A. M. Omapuna) u

OMOJIOTUYECKHIT ITAIIBl PAa3BUTHUS KUBOK MaTepu. Teopust 6nomoasa.

AOGHOreHHOE TPOUCXOXKICHHE OpPraHMYecKHX MOHOMepoB. Dkcrmepument C. Mumepa.

[losiBneHne KoalepBaToB, MPOOMOHTOB, MEMOPAHHBIX CTPYKTYp, POKAPUOT, 3YKApHOT,

reTepoTpooB, aBTOTPOPOB.

Jlemonctpanus. CxeMbl BO3HHKHOBEHHS KOAIlepBaTOB, MPOOMOHTOB, MEMOPAHHBIX CTPYKTYp, MPOKAPHOT M
OJTHOKJIETOYHBIX 3YKaPHOT.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vuyamumecs 101KHBI 3HATE:

* Teoputo OnapuHa;
* TEOpUI0 OMOM0333;

" MICPBLIC 3TAIIbI 3BOJIIONHA (XI/IMI/I‘-IGCKOI\/'I 1 Ouonor HHGCKOﬁ).
Vuanmecs HOJIKHBI YMCTb:

* OMHUCHIBATH MPOIIECC BOSHUKHOBEHHS KOAIIEPBATOB, TPOOMOHTOB, MEMOPAHHBIX CTPYKTYP, OJHOKIETOYHBIX
MPOKAPUOT U FYKAPHOT;

* MEPEUYUCIATh B XPOHOJIOTUYECKOM TOPS/IKE MOSBICHUE CTPYKTYp M OPraHU3MOB Ha 3eMile (OpraHuuecKue
MOJEKYJIBI, TIOJHMEPB, KOallepBaThl, TIPOOHOHTBI, TPOKAPHUOTHI-aHAIPOOBI-TETEPOTPODBI,
MPOKAPUOTHI-aBTOTPODBI, SYKAPHOTHI).

OcHoBHble TTOHATHS. brono33. Koarepsar. [IpoOuonT (mpotoOuoHT). [TpokaproThl. DykapuoThl. ['eTepoTpodsl.
ABTOTpPODHL.
AHa3po0BI. A3pOOHL.

Tema 1.16 PASBUTHUE /KU3HU HA 3EMJIE (8 u)

PazButne xu3Hu Ha 3emie B apxeWcKyro M MpoTepo3oiickyio 3psl. [losBrneHue spa,
TOJIOBOTO Pa3MHOMKEHHS, MHOTOKJIETOYHOCTH, (oTocuHTe3a. [lepBble crenpl Ku3HU Ha
3ewmie.

[TosiBneHne Bcex COBPEMEHHBIX THIIOB O€CTIO3BOHOUHBIX )KHBOTHBIX. [1epBble XOpIOBbIE.
PasButre BoHbIX pacTenuil. ApoMopdo3bl apxest U MPOTEPO30s.

PazButre %u3HM Ha 3eMiie B MaNe030MCKyt0 3py. [losiBIeHNE 1 HBOIONHMS CYXOIMyTHBIX
pactenuil. [lamopoTHUKH, CEMEHHbIE MANOPOTHUKM, TOJNOCEMEHHBIE PACTEHUS.



Bo3HuKHOBEHHUE T03BOHOYHBIX: PbIO, 36MHOBO/IHBIX, PECMbIKAIOIUXCS. BbIxos

Ha CYIITy PaCTeHHH U KUBOTHBIX. ApOMOpP(O3bI MATE0304.

PazButre >xu3HM Ha 3emie B ME3030MCKYI0 M KailHO30MCKywo 3pbl. [losiBIeHME M pacnpocTpaHeHHe
TMOKPHITOCEMEHHBIX pacTeHuil. Bo3HMKHOBEHHE MTHIl U MIEKONMUTalomuX. TemnokpoBHOCTh. [losBneHue u
pazBuTUe npumartoB. [losBneHue yenoBeka. ApoMopho3bl Me30305 1 KaiHO304.

Hemonctpanus. Penponykuun kaptus 3. Bypuana, otpaxaromux dayHy u Gpaopy pa3iuuHbIX 3p U HEpPUOJIOB;
CXEMBI Pa3BUTHA LIAPCTB KUBOM MPUPOIBL; OKAMEHENOCTH, OTIEYAaTKH PacTeHU B APEBHHUX Mopojaax. Mozenu
CKENETOB Y€JIOBEKA U TI03BOHOYHBIX JKMBOTHBIX.

[TPEAMETHBIE PE3YJIBTATBI OBYUYEHUA
Yyamuecs J0JKHBI 3HAT:

* Pa3BUTHE KMBOTHBIX U PACTEHUIl B Pa3IMUHbIC TIEPUO/IBI CYIIECTBOBAHMS 3EMIIH;
* TIPE/IKOB COBPEMEHHBIX O3BOHOYHBIX U ATAIbI BOJIONNU O3BOHOYHBIX;
* JTaIlbl YBOJIOLMHU PACTEHHUI;
* apoMop(0O3bI KaXKIOM IPHI.
Vyarmecs 107K HbI YMET:
* IEPEYMCIIATH B XPOHOJIOTHYECKOM MOPSIKE HPbl U IEPHOABI
T€0XPOHOJIOINYECKOM IIKAIIbL;

" XapaKTCpU30BaATb 3TAIlbl PA3BUTHA KHBOU IIPUPOJBI,
" IpUBOJAUTL ITPUMEPLI paCTCHI/Iﬁ W )XUBOTHBIX, JKUBIIUX B PA3JIMIHBIC 3PbI;

" ONHUCLIBATDH PA3BUTUC JKU3HU HA 3emiie B Pa3JIMYHBIC SPLI.
OcHoBHble oHATHS. JoH. Dpa. [leproa. Smoxa. Apomopdos.

Tema 1.17 THITOTE3bI TIPOUCXOXKIAEHUSA YEJIOBEKA (2 4)

AHTpOIOreHe3 M €ro JBUKyIMe CUIblL [IpeacTaBneHuss o MPOMCXOXKAEHMHM YE€NOBEKAa B Pa3HbIC IEPUOJIBI
UCTOPHH HAyKH.

Tpynst Jlapsuna «IIpoucxoxaenue yenoBeka U 1monoBoil oT00p» U «O BBIPAKEHUH SMOLUN Y KUBOTHBIX U
yenoBeka». OCHOBHBIE aHTPOIOMOP(O3bI: 00IECTBEHHBIN 00pa3 KU3HH, HIPUCTIOCOOTCHHS

K TEpEeMEIIEHHI0 MO0 BETBAM, OOMIECTBEHHOE BOCIHMTAHWE TIOTOMCTBA. JloKa3aTenbCTBa IKHUBOTHOIO
IPOUCXOKJCHHUS YENI0 BEKa.

[TPEAMETHBIE PE3YJIbTATBI OBYUEHUA

Yuyamecs 10IKHBI 3HATh:

* IBUKYILHE CHIIBI aHTPOTIOT€HE3a,;
* OCHOBHBIE QHTPONIOMOP(O3bL.
VYyamuecs T0JIKHBI yMETh:
* XapaKTepU30BaTh POJIb PA3TMUHBIX (PAKTOPOB B CTAHOBICHUH
4EII0BEKA,;
* TIPUBOJNTH J0KA3aTENbCTBA KUBOTHOTO MPOMCXOKICHUS YeTIOBEKA.
OcHOBHbIE MOHATHSA. AHTPOMOreHe3. JBIKYIIHE CHIIbI aHTPONIOTEHE3a.

Tema 1.18 IIOJIO’)KEHUE YEJIOBEKA B CUCTEME ) KUBOTHOI'O MUPA

(29)

[Tpoucxoxnenue yenoeka. Mecto 4enoBeka B xuBOi mpupoze. CucremMatnyeckoe mnonoxenue suaa Homo
sapiens B cucTeMe JKUBOTHOT0 Mupa. [Ipu3Haku 1 cBoiicTBa uenoBeka, O3BOAIONINE OTHECTH €0 K Pa3IMiHbIM
CHCTEMaTHYECKIM TPYIINaM LapcTBa JKUBOTHBIX.

IMTPEJIMETHBIE PE3YJIbTATBEI ObYUEHU
Vuyarmumecs 1071KHBI 3HATE:

* CHCTEMATHYECKOE TTOJIOKEHHE YENOBEKa B CHCTEME OPTAHUYECKOTO MHPA;
* 0COOEHHOCTH YEJIOBEKa KaK OMOJIOTHYECKOTO BH/IA.
Vyanmecs 107KHbI YMETh:
* BBISBJIATH MPU3HAKK CXOJICTBA M PA3JIMYMs B CTPOCHWUM W TOBEACHUH >KMBOTHBIX H
YeI0BEKa.



OcHoBHble noHATUS. XopAoBble. Mnekonuratromue. [pumatsr.
PynumeHThI. ATaBH3MBL.

Tema 1.19 3BOJIOHUSA YEJIOBEKA (4 v)

Craguu 3BOMIONUHN YEIOBEKA: PUMAThl — MPEJKU YEI0BEKA, ABCTPATONUTEK, YETOBEK YMEIbINA, IPEBHEU NI
YeJIOBEK, JPEBHMI UENOBEK, MEpPBBIC COBPEMEHHBbIE JOMU. Ponb conmanbHbIX (HaKTOPOB aHTPOIIOTeHE3a B
CTaHOBJICHUH YEIOBEKa.

JlemoncTpanus. Cxema OCHOBHBIX 3TallOB 3BOJIOLMU YETOBEKA M PEKOHCTPYKIUM OOJMKA MpEACTaBUTENEH
PA3IMYHbIX ATAIIOB AHTPOIIOTEHE3A.

DKCKypcuu

AHnTpornorene3 (MCTOPUUECKHH, KPaeBETUECKUIA HITH OHONOTUIECKUIA My3eit).

[TPEAMETHBIE PE3YJIbTATBI ObYUEHUA
Yuyammecs T0IKHBI 3HATH:

* HTaIlbl CTAHOBJICHHUS YeNI0BeKa Kak OMOIOTHYECKOro BU/Ia;

* Ha3BaHUs 3TAlOB CTAHOBJICHMS 4YEJOBEKA M MpPEeNCTABUTENEH KaKIOoro sTama (Hampumep: JPEeBHENLINiA
YeloBeK, WM apXaHTPOI, WIM 4YeJIOBEK MNPAMOXOASANINN; TMpPEeICTABUTENN: MUTEKAHTPOI, CHHAHTPOII,
TreiIenb0epreKiii YeoBeK).

Yuyarmecs I0MKHBI YMETb:

* TIEPEUUCITIATh B XPOHOIOTHYECKOM MOPSIKE ATANbI CTAHOBJICHHUS YeNOBEeKa Kak OMOMOTUYECKOTO BU/IA;

* XapaKTepU30BaATh KAK/IBIN ITAIl CTAHOBICHHS YEI0BEKa 0 MOP(HOTOTHIECKAM MPU3HAKAM U 00pa3y KU3HHU.
OcnoBzbie nonsTHS. JIpronuteku. ABctpanonuteku. Apxantponsl. [Taneoantpornsl. Heoantporsbl.

Tema 1.20 YEJIOBEYUECKUE PACHI (4 u)
[omynsmonnas crpykrypa Buga Homo sapiens; denoBedeckue pachl; pacoo0pa3oBaHWE; €IMHCTBO
TIPOKCXOXKICHNS pac. [Iprcrioco0uTenbHOe 3HaYeHHe PACOBBIX IPU3HAKOB. BHI0BOE €IMHCTBO UenoBeyecTBa.

[TPEJIMETHBIE PE3YJIbTATBI OBYUEHUA
Vyarmecs 10IKHbI 3HATh:
* ONpEZIeTICHHE TIOHATHS «pacay;
* Kaccu(hMKAIUIO pac;
* XapakTepHble MPU3HAKK OOJBIINX Pac;
* MOZIpa3/iesieHust BHYTPH OOJBIINX pac.
Vyanmecs 107K HBI YMETh:
* XapaKTepU30BaTh PACOBbIE PU3HAKU KAK a/IaNITHBHBIE;
* 000CHOBBIBATH BUIOBOE €IMHCTBO YEIOBEUECCTRA.
OcHoBHble noHATHUA. Paca. bonbmas paca. Manas paca. Harus.
MexnpenMeTHble CBSI3H
ActpoHomus. OpraHu3aiysi IaHeTHbIX cucteM. CoJHEeYHas CHCTeMa; €€ CTPYKTYypa.
Mecto nnanerst 3emnst B ConHeYHOM cHCTEME.
Ucrtopus. Kynbrypa 3amannoit EBpomsr xonua XV — mnepBoii mosnoBunsl XVII B.
KynbTypa nepsoro nepuona Hosoit ucropuu. Benukue reorpaguyeckiie OTKPBITHS.
DKkoHOMHUYecKas reorpadus 3apyoexHsIx cTpan. Hacenenune mupa. I'eorpadus HaceneHus Mupa.
®usnueckas reorpadus. Mctopus KOHTUHEHTOB.
METAIIPEAMETHBIE PE3YJIbTATBI OBYUYEHU A
Vyamuecs 10IKHBI YMETh:
* UCIOJIb30BaTh MHAYKTUBHBIN 1 IGAYKTUBHbIN MOAXO/BI PU U3yUEHUH KPYITHBIX TAKCOHOB,
* 00001I1aTh U J€NaTh BEIBOIBL;
* paboTaTh ¢ TOMOTHUTENLHBIMU HCTOYHUKAMU HH(OPMAIUH;

" NpCACTABJIATE MaTCprall, UCII0JIb3YysA BOSMOXKHOCTU KOMIIBIOTEPHBIX TEXHOJIOTHH.



Pazgen 2
JkocucTema (32 4)
Tema 2.1 OPTAHU3M U CPEJA. 3KOJOI'MYECKUE ®AKTOPBI (4 u)
Opranmsm u cpena. Gakropsl cpeasl oduranus. Knaccudukauus sxonorndeckux hakropos. Cpelbl KU3HU 1
ux Xapakrepuctuka. [IpamMoe u KocBeHHOe BiMsHHE (AKTOPOB Cpeabl Ha opraHu3M. M3meHunmBoCTH
skonornueckux (akropos. [Ipemenst BHIHOCIMBOCTU. 30HA ONTUMYMA, 30HA YrHeTeHUS. CTEHOOMOHTH U
3BpuOKHOHTHI. OrpannuuBatoiyii Gakrop. 3akoH MuHUMyMa JInbuxa. Jxonoruyeckas HUIIA.
Jlemonctpanus. HarmnsaHsie MaTepranbl, 1eMOHCTPUPYIONIHE BIUAHNAE (HaKTOPOB CPE/Ibl HA OPTaHHU3M.
[TPEJIMETHBIE PE3YJIbTATBI OBYUEHUA
Vyanmecs 10TKHbI 3HATh:

* ONpeZesIeHUS TIOHATHI «IKONOTHN», «Cpeaa O0MTaHUSY,
«OTPaHMYMBAIOIINN (PAKTOPH;

* IIPeaMET U 33714y SKOJIOTHHU KaK HayKH;

* 3aKOH MuHMMYMa JInbuxa;

* KaccH()MKAIUIO IKOJIOTHYECKUX (haKTOPOB.
Vyarmecs 107K HBI YMETh:

* KIaccH(hUIMPOBATH IKOIOTHYECKUE (DAKTOPBI.
OcHoBHBIE TOHATHA. OJkojorus. OxocucteMa. Cpema obOurtanus. Oxomormueckuit  dakrop. Ilpemenst
BbIHOCIUBOCTU. OrpanuunBaroiuii gpaxkrop. CTeHOOHOHTBI. IBPUOUOHTHL.

Tema 2.2 ABUOTUYECKHUE ®AKTOPBI CPEJIbI (4 4)
DaxTophl CpeIbl 0OUTAHNS H IPUCTIOCOOTEHHS K HUM KHBBIX OPTraHM3MOB. AGunoTHUecKue GakTopsl cpesl. Porb
TEMIIEPaTypPbl, OCBEIIEHHOCTH, BIAKHOCTH H APYTHX (HAKTOPOB B KU3HEAEATEIHHOCTH COOOIIECTB U OPraHU3MOB.
TemnnoxpoBHBIE U XONOJHOKPOBHBIE OpraHu3Mbl. CBETONMOOKBbIC, TEHEBBIHOCIHBLIC 1 TCHEMIOOMBbIC PACTEHHUSI.
INoBeneHuecKye afanTaIyu.
[NTPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vyamuecs H0KHEI 3HATE:

* BaxkHeilmue abnoTnyeckue GakTopol;

* BIUSHUE A0MOTHYECKUX (DAKTOPOB HA OPTaHU3M,;

* ajlanTaliy OPTaHMU3MOB K Pa3TMYHONA HHTEHCHBHOCTH a0HOTHYECKUX (aKTOPOB.
Vyamuecs 10IKHBI YMETh:

* XapaKTepU30BaTh BIMAHNHE AONOTUYECKUX (DAKTOPOB HA OPTAHMU3M;

* OMHCHIBATH MPHUCTIOCOONEHHS OPTaHU3MOB K Pa3IMYHON HHTCHCUBHOCTU a0MOTHYECKHX (paKTOPOB CPEIBI;

* [IPUBO/IUTH MPUMEPBI a/JaNTAll{ OPTaHU3MOB K Pa3TMYHOM HHTEHCUBHOCTH a0MOTHYECKUX (AaKTOPOB;

* TIPUBOAHUTD MPUMEPHI TETIOKPOBHBIX M XOJIOIHOKPOBHBIX OPraHU3MOB, CBETONIOOMBBIX, TEHEBBIHOCIHBBIX
¥ TEHEMIOOUBBIX PACTEHHH.
OcHoBHble TIOHATHA. AOHOTHYECKHE (AKTOPBL TeIIOKPOBHBIE OPraHM3MBL XOJOJHOKPOBHBIE OpPraHHU3MBL.
Tomoiiorepmus. Iloiikunorepmus. CykkyneHtsl. Ananranuu. CBeTonoOuBble pacTeHHs. TeHEBBIHOCIUBBIE
pacrenust. Tenentobusbie pacterus. Gotoneproausm. bronormueckue purMbl. Crisuka.

Tema 2.3 BUOTHYECKHUE ®AKTOPBI CPE/DI (4 1)

Buornueckue dakropsi cpezbl. PopMbl B3aMMOOTHOLIEHHH MEX /Ty OpraHu3Mamu. [103uTHBHbIE OTHOIEHHS —
CUMOMO3: MyTyanu3M, KOONepalus, KOMMEHCAIM3M. AHTHOMOTMYECKME OTHOLICHMS: XHUIIHMYECTBO,
APA3UTH3M, KOHKYPECHIHUSL.

[Iprcnoco0neHys XUIHUKOB U KepTB. AJANTaLUU Iapa3HTOB.

HeiirpanbHble oTHOmEHU — HelTpanu3M. [Ipunimn [ay3e (MpUHIMI KOHKYPEHTHOTO UCKITIOYEHHS).
Jlemonctpanus. [Tpumeps! cumMO103a MpeacTaBUTENeH Pa3INYHBIX IAPCTB KHUBOM MPUPOJIBL.

[TPEAMETHBIE PE3YJIBTATBI OBYUEHUA
Yvyamyecs I0JKHbI 3HATH:

* OTpeJIeNIeHNe TIOHATHS «OnoTHYecKue (PaKTOPBI CPeIbly;
* (OpMBI B3aMMOOTHOIICHNH MEX/Ty OpraHH3MaMH,;
* KIIaccu(UKaIMI0 CUMOMOTUYECKUX 1 aHTUOMOTHYECKIX B3aUMOOTHOIICHHUI;



* KIacCH(UKAINIO KOHKYPEHIIHH;

* KITacCU(HKALMIO Tapa3HTOB.
VYvyamuecs J0JIKHbI yMETh:

* KaccuuiupoBath HopMbl B3aMMOOTHOLIEHUH MEXTy OpraHu3Mamu;

* XapaKTepU30BaTh Pa3IMUHbIe CUMOMOTUYECKHE ¥ aHTHOMOTUYECKHE B3AUMOOTHOLICHHSI OPTaHH3MOB;

* IPUBOJUTH MPUMEPbl CUMOMOTUYECKUX U AHTUOMOTHYECKIX B3aUMOOTHOIIIEHHIL;

* TIPUBOIUTH MPUMEPhI PA3TUYHBIX APA3UTOB.
OcHoBHble TOHATHA. buotnueckne Qaxropsl. Mytyammsm. Kommencamm3m. AnTuOno3.  Ilapasutusm.
XumnanuectBo. Konkypenimsa. Cum61o3. [IpuHIMm KOHKYPEHTHOTO HCKITIOUSHHS.

Tema 2.4 CTPYKTYPA SKOCUCTEM (4y)

EcrectBennbie cooOmecTBa kuBBIX OpraHu3MoB. Mcrtopus dopMupoBaHus HPUPOIHBIX COOOIIECTB.
BuoreoneHo3wl.

KommoHeHTbl OHOTEOIIeH030B: TIPOIYLEHThI, KOHCYMEHTBI, PEIYIICHTHL. BHOLEHO3BI: BHIOBOE pa3HOOOpasue,
IJIOTHOCTh TOMYISAIuiA, 6romacca. CiocoOHOCTh SKOCUCTEM K camomnoanepkanuio. [leppuynas u BTopuyHas
npoxaykims. Kmimatudeckue, reorpaguyeckue 1 MOYBEHHbIE MAPaMETPhl SKOCHCTEMBL.

Hemonctpanus. Cxema IpOCTPaHCTBEHHOM CTPYKTYPbI SKOCUCTEMBI (SIPYCHOCTh PACTUTENBHOTO COOOIIECTBA).

[TPEAMETHBIE PE3YJIbTATBI ObYUEHUA
Yuyammecs TOIKHBI 3HATH:

* OTpeZeNeHNs TIOHATHI «IKOCUCTEMay, «OUOLIEHO3», «OHOTeOIIEHO3Y;
* CTPYKTYPY ¥ KOMIIOHEHTBI 9KOCUCTEMbI U OMOTEOIIEHO3,;

* (PyHKLIMH KOMIIOHEHTOB SKOCUCTEMBL.
Yuyamecs 10IKHBI YMETb:

* pas3auyaTh NPOAYLECHTHI, KOHCYMEHTBI M PEYLICHTHI;
* Pa3NMyaTh HOHATHS «IKOCHCTEMA» U «OHOTeOLEHO3;

* ONKCBHIBATH SKOJOTUYECKHE CHCTEMBI, OUOLIEHO3bI M OMOTEOIIEHO3bI.
OcHoBHbIe MOHATHS. DKocucTeMa. bronenos. buoreorienos. Ilpoaynentsr. KoncymeHTHI.
Penyuentsr. [lepuunas mpogyKuus.
Bropuunas npoaykuus.

Tema 2.5 INAIIEBBIE CBA3U. KPYT'OBOPOT BEHIECTB U IIOTOK

9HEPI'MU B OKOCUCTEMAX (2 u)

Lemu u cetn mutanus. Tpoduyueckne ypoBHU. DKONOTHYECKHE MUPAMUIbI: YHCET, OMOMACCHI, SHEPTUH.
KpyroBopoT BemiecTs 1 MOTOK SHEPTHH B 3KOCHCTEMAX.

Hemonctpamus. CxeMbl, WILTIOCTPUPYIOIIHE TTUIIEBBIE ETTH

U CCTH, SKOJIOTMYCCKUC IIMPAMHUbI U KPYTOBOPOT BEIICCTB U IIOTOK SHCPTUU B SKOCUCTEMAX.

JlaboparopHble U MpaKTHIECKUE pabOThI

CocraBneHue nMacTOMIIHBIX U ACTPUTHBIX MHUIIEBBIX LETeH, CXeM KPYTroBOpOTa BELIECTB.

[TPEAMETHBIE PE3YJIbTATHI OBYUEHUA
Yvyamyecs I0JKHbI 3HATH:

* ONpeJieNeHHs IOHATHI «IMIIEBAs LETbY, «ITHIIEBAs CETh», «TPOYUUECKHH YPOBEHbY;

* KIaCCH(DMKAIMIO MUTIEBBIX IIETICH.
Vyaruecs T0IKHbI YMETb:

* COCTABJIATh MPOCTEHIINE MUILEBBIE LIETIH;

* OTHUCHIBATH OMOJOTUYECKHI KPYTOBOPOT BEIIECTB.
OcHoBHble moHATHS. [lumesas muens. [lumesas cetb. Tpodudeckuii  ypoBeHb.
KpyroBopoT BeliecTB u MOTOK SHEPTHH B dKocucTeMax. [lactOumiHas muimeBas emb.
JleTpuTHas MULIEBAS LIETIb.



Tema 2.6 TIPUYUHBI YCTOMYUBOCTH U CMEHBI DKOCUCTEM (2 u)
N3menenne  coobmectB. CmeHa  skocucTeM.  J[MHamMu4eckoe  paBHOBECHE.
3aKOHOMEPHOCTU CMEHBI SKOCHCTEM.

OKcKypcuu

EcrecTBeHHbIE (TIPHPOIHBIE) SKOCUCTEMBI (JIEC, JIYT, BOJOEM U T. /1.) CBOEH MECTHOCTH.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vyarmuecs 107KHBI 3HAT:
* IPUYKHBI YCTOMYUBOCTH U CMEHBI IKOCHCTEM;
* KaccH(DHUKAIUIO CYKIIECCHH.
Vyanmecs 1071KHBI YMETb:
* IPUBOJIUTH IPUMEPHI CAMOPETYJIAIINH, CMEHBI SKOCHCTEM.
OcHoBHble TOHATHA. CMeHa SKOCHCTEM. YCTOMYMBOCTH JKOCHCTEM. J[MHAMIJeckoe
paBHoBecue. Cykueccus. [lepuunas cykueccus. Bropudnas cykueccus.

Tema 2.7 BIUAHUE YEJIOBEKA HA 9KOCUCTEMBI (2 4)

DKonoruyeckue HapyueHus. ArpoueHossl. IHTpoxykius.

Jlabopamopusie u npakmuyeckue padomol

H3yuenue u onucanue 3kocucmemvl ceoeii MECHHOCHIU, bIA6/ICHIE MUNOE 63AUMOOCICIEUA PAHBIX U006
6 0aHHOIl IKOCUCHIEME.

IKcKypcuu

Hckyccmeennvie yxkocucmemst (napx, ckeep, cad, noJie u m. 0.) 8 c60eii MeCHHoCmu.

[MPEAMETHBIE PE3VJIbTATBI ObYUEHUA
Vuyammecs 101KHBI 3HATE:

* ONpEJICNICHNE IOHATHS «arpOLIEHO3);
* 0COOEHHOCTH CYIECTBOBAHMS arpOLIEHO30B.
VYyamyecs T0JIKHBI yMETh:
* IPUBOJIUTH MPHMEPhI arpOLIEHO30B.
OcHoBHbIE NOHATHS. ArporieH03. AGOpUTreHHbIE BU/IbL. Buibl-puienpIsL.

Tema 2.8 BUOC®EPA — I''IOBAJIBHASA DKOCUCTEMA (2 u)

Buochepa — xuBas obonouxa mianersl. Ctpykrypa Ouocdepsl. KoMmoneHTs Grochephl: kHBOE BENIECTBO,
BHJIOBOII COCTaB, pa3HOOOpasue ¥ BKIag B Ouomaccy; OMOKOCHOE M KOCHOE BEIIECTBO OHOC(hepHI
(B. U. Bepnazckuii). Kpyrosopot Berects B npupoze. ['panuiis 6nocdepst. Pacipenenenue ;KuBoro BemecTsa.
['eoxumMuyecKkue npoweccsl.

JlemoncTpanus. CXxeMbl, HIUTIOCTPUPYIOLIKE CTPYKTYPY M IPaHHULBI OHOC(EpBI.

[NIPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vvyamumecs 10IKHBI 3HATE:

* ompeJeneHue TOHATHS «Ouochepay;

* CTPYKTYpPY ¥ KOMIIOHEHTHI OHOC(EpHT;

* TpaHuULBI OHOChephI.
Yuyanuecs T0JKHBI YMETh:

* TIPUBOJIUTH MPUMEPHI PA3JIMIHBIX BEMIECTB OMOChEphl (KMBOr0, KOCHOTO, OMOKOCHOTO, OMOTEHHOTO);

* XapaKTepu3oBaTh OHoMaccy 3eMiiu, OMOIOTHYECKYIO IIPOTYKTHBHOCTb.
OcHoBuble moHATHA. brochepa. Kusoe BemiectBo. KocHoe BemectBo. bruokocHoe BemiectBo. brorennoe
BemiecTBO. JKi3HeHHbIE IeHKU. CTyIIeHHS KI3HU.



Tema 2.9 POJIb ) KUBBIX OPTAHU3MOB B BUOC®EPE (2 u)

Poub xuBoro Bemectsa B 0uocdepe. KpyroBopot Boisl 1 yriepoza B 6uochepe.

JlemoHcTpanmss. CXeMbl KpPyroBopota BOAbl M yriepona. HarisoHeld MaTepuai, WILTFOCTPHPYHONIMIA
pasHoobpa3ue KUBOTO B Ouochepe.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A
Vvyamumecs 1071KHBI 3HATE:

* KOMIIOHEHTBI JKUBOTO BEILECTBA U €TI0 (PYHKIIHH.
VYvyamuecs T0JIKHBI yMETh:

* OMHUCHIBATH POJIb )KMBOTO BEIIECTBA OMOChEPHI;
* pasnuyarh GYHKIUHI KUBOTO (HAIPUMED, Ta30BYKO U OKHCITUTEIbHO-BOCCTAHOBUTEIBHYIO (DYHKIIHH);

* OIKCHIBATh OMOJIOTHYCCKUI KpYyTroBOpOT BCIICCTB.
OcCHOBHEIE TIOHATHS. prrOBOpOT BCIICCTB.

Tema 2.10 BUOC®EPA U YEJIOBEK (2 u)

[IpsiMoe 1 KOCBEHHOE BIUSHUE YeNOBeKa Ha Ouochepy.

[TpupomHbIe pecypchl U UX HCMONb30BaHHE. AHTPONOreHHbIE (DAKTOPHI BO3IAEHCTBHS Ha OHMOLEHO3BI (POIb
YeJoBeKa B TMPHUPOJIE); TOCTENCTBUS XO3SMCTBEHHOM JEATENTbHOCTH uenoBeka. buoreoxumudeckas pojb
yenoBeka. CoBpeMEHHbIE IPOMBIILICHHBIE IPOu3BOcTBA. Hoocdepa.

[TPEAMETHBIE PE3YJIbTATBI ObYUEHUA
Yuyammecs T0JIKHBI 3HATH:

* QHTPOTIOTEHHBIE (PAKTOPBI;

* XapakTep BO3/IeHCTBHS yenoBeka Ha buocdepy.
Yyammecst JOMKHBI YMETb:

* NPUMEHATh HA MPAKTHKE CBEICHHMS O BO3MOXHBIX MOCIEACTBUSAX BIMSHUS XO3SHCTBEHHOW JEATENBHOCTH
YeroBeka Ha Ouochepy.
OcHoBHble MoHATHS. AHTponorenHsle GakTopsl. Hoocdepa.

Tema 2.11 OCHOBHBIE 39KOJOI'MYECKHUE ITPOBJEMbI COBPEMEHHOCTH (2 u)
AntporiorenHoe BiusHHE Ha atMocdepy u ruapochepy. Oposus mousbl. [IpupopHsie pecypchl U HX
HCTIOIb30BaHHUE.
JlabopaTopHBIE U PAKTHIECKHE PAOOTHI
AHanus 1 oreHKa MOCIeICTBUI JesTENbHOCTH YeI0BEKa B SKOCHCTEMAX.
[TPEAMETHBIE PE3YJIbTATBI OBYUEHU A
VYyanmecs 10IKHbI 3HATh:
* XapakTep BO3ACHUCTBHUS YeloBeka Ha atMocepy u ruapocdepy;
* ICTOYHMKH 3arpsA3HEHHS aTMOC(epbl U THAPOCHEPSI;
* IPUYMHBI KUCIOTHBIX A0XK/EH, TApHUKOBOTO 3P (deKTa 1 MOSBIECHUS 030HOBBIX JIBID;
* KITacCU(UKAIMIO SPO3HH TIOYBHI,
* HEHCUEpIAeMble U NCUEPIIAEMBIE IPUPOIHBIE PECYPCHI.
Yuyanmecs T0MKHBI YMETh:
*  OIICHMBATh TIEPCIEKTHBBI BIHUSHHS XO3AMCTBEHHOW JEATETbHOCTH 4YeNoBeka Ha Ouocdepy u
IPOTHO3UPOBATH MOCIECTBHS XO3UCTBEHHOM JIEATEIbHOCTH YEI0BEKa.

OcHOBHbIE MOHATHS. 3arps3HEHNE aTMOC(epbl U THAPOCHEPDL.
Oposus nous. Kucnorusie noxu. [lapankoBsit adext. Ixomornueckas karactpoda.

Tema 2.12 IIYTU PEHHEHUA 3KOJOI'MYECKUX ITPOBJIEM (2 u)

[IpobneMbl panroHAILHOTO TPUPOAONONb30BAHHS, OXPAaHbI TIPHPOABL 3alIUTA OT 3arpsA3HEHUH, COXpaHEHHe
3TAJOHOB U TAMATHUKOB HPUPOABI, OOECTEUEHHE MPUPOJHBIMU pPECypcaMH HaceleHHs IMiaHeThl. OCHOBBI
PaLMOHAIBHOTO PUPOJIOTI0IB30BaHUS. MekIyHapoAHbIE IPUPOJOOXPAHHbIE OPTaHU3ALUU U

nporpammsl FOHECKO no oxpase npupozsL.

Jemonctpanus. KapTel 3a110BEIHBIX TEPPUTOPHUIA HALLIEH CTPAHBL.



Jlabopamopusie u npakmuyeckue padomol

Ananu3 u oyenka 2100a1bHbIX IKOJO2UHECKUX NPODOIEM U Hymell UX PeuleHUA.
[TPEAMETHBIE PE3YJIbTATBI OBYUEHU A
Yuanumecs T0MKHBI 3HATH:
* CI0COOBI U METO/IbI OXPaHbI PUPO/IBL;
* CMBICIT COXPAHEHHS BUZIOBOIO Pa3HOO0pasus;
* OCHOBBI PAlMOHAIBHOTO IMTPHUPOIOIIOIb30BAHNS,
* 3aM0BE/IHUKY, 3aKa3HUKH, HALIMOHANIbHBIE apKu, KpacHyto KHUTY.
Vyamuecs 10IKHBI YMETh:
* IPUMCHATH HAa MPAKTUKE CBECICHUA O [I00AIBHBIX SKOJIOTHYECKUX np06neMax U MYTAX UX PCIICHUA.
OcnoBuble ToHATUA. Oxpana mnpupojsl. ParmonanbHOE TPUPOAOIOIL30BAHUE.
CeBoobOopor. 3anoBeaHuK. 3aka3Huk. HarmonansHblil napk. Kpachas knura.
Mexnpenmernsle cBszu Heopranuueckas xumus. Kucnopos, cepa, a3ot, Gocdop, yriepos, ux XuMUYecKue
cBoiicTBa. OXpaHa MPUPO/Ib OT BO3AEHCTBHS OTXOJ0B XUMUUYECKHX POU3BOJICTB.
®usnueckas reorpadust. Kimumar 3emnu, KiuMaTudeckas 30HaIbHOCTb.
®usuka. [ToHsTre 0 103¢ U3MTydEHHUS U OMOTOTHYECKOH 3aIlHTe.
METAIIPEJMETHBIE PE3YJIbTATBI OBYUEHNW
Yuyanmecs T0MKHBI YMETb:

* paboTathb ¢ yueOHUKOM, COCTABIATH KOHCTIEKT naparpada;
* pa3pabaThIBaTh IIAH-KOHCIIEKT TEMbI, HCTIONB3Ys pa3Hble HCTOYHUKH HH(OpMALHH;
* TOTOBHTH YCTHBIE COOOIIEHNUS U pedepaThl Ha 3aJAHHYIO TEMY;

* [I0JIb30BaThCS IIOUCKOBBIMU cucTeMamu MHTepHeTa.
JIMYHOCTHBIE PE3YJIbTATHI OBYYEHNA

* IlposiBieHNE 4YyBCTBA POCCHICKON TPAaXIAHCKOH MIEHTUYHOCTH, NMAaTPUOTHU3MA, JIIOOBM M YBaXEHHS K
OteuecTBy, 4yBCTBA FOPAIOCTH 3a CBOIO PosuHy;

* OTBETCTBEHHOE OTHOILIEHHE K yueOe, TOTOBHOCTb M CIOCOOHOCTB K CaMO0OPa30BaAHHIO;

* (hopMUpOBaHUE MOTUBALMY K 00yUEHHUIO U TI03HAHUIO, OCO3HAHHOMY BbIOOpY OyyIueit mpodeccu;

* CIIOCOOHOCTB CTPOMTb MHAMBU/IYAIbHYO 00pPa30BaTENbHYI0 TPAEKTOPHIO;

* (opMUpPOBAHKE LIENTOCTHOTO ECTECTBEHHO-HAYYHOTO MUPOBO33PEHNS;

* co0II0/IeHKe MPABHJT OBE/ICHHS B IPUPOJIE;

* YMEHHE PEaIM30BbIBAaTh TEOPETUUECKUE IO3HAHNUS HA IIPAKTHUKE;

* CIIOCOOHOCTH TIPHU3HABATH COOCTBEHHBIE OMMOKHU M HCTIPABIIATH KX,

* YMEHHE apryMEHTUPOBAHO U 00OCHOBAHHO OTCTAUBATh CBOKO TOUKY 3PEHHUS;

* KPUTHYHOE OTHOIIEHHE K COOCTBEHHBIM MOCTYIKAM, OCO3HAHUE OTBETCTBEHHOCTH 3a
UX Pe3YJIbTATHI;

* YBOKUTENBHOE U 100POXKENATENbHOE OTHOIIEHUE K APYTHM JIOJISM;

* YMEHHE CIyLIaTh U CIBIMAT IPYTHX, BECTH JUCKYCCHIO, OLIEPUPOBATH (haKTaMu.
PesepBHoe Bpemst — 5 U.

3. TemaTnyeckoe IJIAHUPOBAHME, ¢ YKA3aHHEM KOJIHYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAKI0i TeMbl.

Ne Tema Koa- | U3 Hux (KommdecTBO
BO 4acoB)
4yacoB | £ 3 =
& g E
g, £ g,
S 2 =
O Qo S ¢ ort
< 3 &= c o
BTl E&| 43

Paznen 1 Bua 65 yacoB
1.1 | Passurue Guosoruu B noapunckuii nepros. Pabora K. Jlunnes 2
1.2 | Deomonmonnas reopust JK.b. Jlamapka 4




1.3 | [Ipeanocbuiku BO3HUKHOBEHHUS yueHus Y. 2
JlapBuHa.
1.4 | Dpomonuonnas teopus U. Jlapsuna 4
1.5 | Bux: xputepun u CTpyKTypa 4
1.6 | Ilomynaums Kak CTpyKTypHas €AWHUIA BUJA 4
1.7 [Tomynsuys KaK €AUHULA 3BOFOLMN 2
1.8 | ®akTopsl 3BONONUK 4
1.9 | EcrectBeHHbIi 0TOOp — TIIaBHAS ABUKYIIAS CUITA SBOTIOIIHH 2
1.10 | Ananrauus opraHu3Ma K yCIOBHAM OOUTaHUA 4
KaK pe3yJibTaT ACHCTBHUS €CTECTBEHHOTO
orbopa
1.11 | Bunoobpa3zoBaHue Kak pe3yabTar 3BOIIONIHI 2
1.12 | CoxpaHeHne MHOTOOOpa3Ke BHIOB KaK 2
OCHOBA YCTOWYMBOTO pa3BUTHUs Orochepsl
1.13 | Jloka3aTenbcTBa 3BOMOLUU OPraHUYECKOTO 4
MHpa
1.14 | Pa3zButHe NpeACTaBICHHUHN O IPOUCXOKACHIN 2
KU3HU Ha 3emiie
1.15 | CoBpeMeHHbIE IPEACTABIEHUS O 4
Bo3HMKHOBEHNM KU3HU
1.16 | Pa3Burue xu3Hu Ha 3emie 8
1.17 | T'umote3bl MPOUCXOKACHUS YETOBEKA
1.18 | IlonoxeHue 4enoBeka B CUCTEME KHUBOTHOTO
MHpa
1.19 | OBomonys yenoBexa 4
1.20 | YenoBeueckue pacst 4
Pa3zpen 2 Jxocucrema (32 u)
2.1 | Opranmsm u cpezna. Dxonoruyeckue Gaxkropsl 4
2.2 | Abuoruyeckue (pakTopbl Cpesbl 4
2.3 | buotnueckue paxropsl cpeibl 4
2.4 | Crpykrypa DKOCHCTEM 4
2.5 | IlumeBbie cBs3u. KpyroBopoT BemecTB 1 2
TIOTOK YHEPTHH B 9KOCUCTEMAX
2.6 | IIprumHBI yCTONUMBOCTH U CMEHBI IKOCHUCTEM 2
2.7 | BiusHue 4yenoBexa Ha H9KOCUCTEMBI 2
2.8 | buocdepa — rinobanpHas 3xocucTeMa 2
2.9 | Ponb xuBBIX OpraHu3MOB B OHocdepe 2
2.10 | buocdepa u yenosex 2
2.11 | OcHOBHBIE 9KOIOTHYECKHE TIPOOIEMBI 2
COBPEMEHHOCTH
2.12 | IlyTu pemenus 3koI0rnyeckux npoonem 2







Kanengapno — remaTtnyeckuii miian no kypey «buonorus» (11 kiaace)

[puioxenune

Ne Hara Tema ypoka/ npaxmuueckas uacmo/ PeruonanbHoe Ne rembt KHM A3 IIpumeuanue
o/ IUIaH ‘ dakr BOCIIUTATEIbHBIH KOMIOHEHT coJep :KaHue
Paznen 1 Bua 65 uacoB
Hcropus 3BOIIOIMOHHBIX Hjei. Pa3Burue Onoiorun §1,c. 6-8
1 B JIOJIAPBUHOBCKUI MIEPHOI.
Pa6ora K. Jlunnes. @opMupoBanue
MATEPHAJINCTHYECKOT0 MHPOBO33PEHHS;
2 BOCIIMTAHME YYBCTBA OTBETCTBEHHOCTH. § 1,c. 8-10
CucreMaruka kak Hayka. CucreMaTHyecKue OIOPHBII
3 KaTerOpuH. KOHCIEKT
Teopus XK.b. Jlamapka: ee 3HaueHHE U OCHOBHBIE
1 MTOJIOMKEHUSL. §2
VYuenue XK.b. Jlamapka o rpananuu, U3MEHYUBOCTH
5 Y POJIM OKPYKAKOIIUI CpeJibl B BOJIIOIINH. §2
Mecro teopuu JXX.b. Jlamapka B coBpeMeHHOU §2
6 HAyYHOU Mapaurme.
IIpennoceuiku Bo3HuKHOBeHU yueHus Y. {apBuna.
DopMupoBaHNe MPEICTABICHUA O
NMO03HABAEMOCTH MHPA U POJIH YeJ0BeKa B
7 H3VYEHHH PUPOIbI. §3
8 Yuenue Y. /lapBuna 00 HCKyCCTBEHHOM OTOOPE. §3
OCHOBHBIE MTOJIOKEHHUS TEOPUH IBOJTFONUHN Y.
9 JlapBuHa. § 4
§4
10 Yuenne Y. /lapBuHa 00 N3MEHYHBOCTH.
[Ipenmochuiky, MEXaHU3MBbI U PE3YJIBTATHI
11 spommonus 110 Y. Jlapsuny. § 4
3nauenue Teopuu Y. JlapBrHa B CO3IaHUN
COBPEMEHHON €CTECTBEHHO - HAyYHOW KapTHHBI
12 MHDpA. § 4
§4
13 CuHTETHYECKAs TEOPHSE DBOJIIOLMU.




Bun. Knaccudukanus KputepueB BUaa U UX

14 CoZIEp)KaHHE. §5
JI/p Nel "Cpasnumenvuas xapaxmepucmura
15 Kkpumepues euoa" OTYeT
Jl/p No2 "Onucanue 6u008 no Mopghonocuieckomy
16 kpumepuio” OTYeT
§5
17 CrpyKTypa BUja.
18 TMonynsnus Kak CTPYKTypHas €AMHKUIIA BUA. §6
19 ITonynsuus Kak eAMHULIA 3BOJTIOLUY. §7
20 @DakTopbl IBOJIIOLHH. § 8
JI/p Ne3 "H3zyuenue uzmenuusocmu y 0cobeil 00H020
21 suoa" OTYeT
Poutb oTeNbHBIX PAKTOPOB IBOIIOIMHU U YCIOBUS HX §8
22 TIeHCTBUS.
EcrecTBeHHBIN 0TOOD - INIaBHAsI ABWXKYIIAs CHIIa §9
23 3BOJIIOLIUH.
24 IIpenamnocbuIKN €CTECTBEHHOT'O 0TOOpA. §9,
BBITIOJIHUTh
TECTOBYIO
paboty
Jl/p Ne4 "Cpasnenue npoyeccos osuicyujezo,
25 OU3PYNmMuHo20 u cmabunuzupyrowezo omoopa" OTYET
26 AnanTaiyu: KJaacCu(pUKaIus U UX XapaKTePUCTUKH. §10
Pa3HOBHIHOCTH TTOKPOBUTEIHCTBEHHOM OKPACKU U
¢dopmbl. JcTeTHYecKoe BOCIPUATHE ABJIEHHIT
27 JKMBOW NPUPOJIBI. §.10
AnanTanusi opraHu3Ma K YCIOBHSIM OOMTaHUsI Kak
28 pe3yabTaT AeCTBHUS eCTECTBEHHOT0 0TOOopa. §10
JI/p Ne5 "Buisienenue mopghonocuueckux adanmayutl
29 HA npumMepax pa3iuyHulx pacmerui” OTYET
30 Bumoo6paszoBanue kak pe3ynbTaT SBOOIHH. §11
31 BumooOpa3oBanue Kak pe3ysibTaT SBOIOIHH. §11
32 CriocoObl 1 MEXaHU3MBI BUJI000OPa30BaHHS. §.11
33 CriocoObl 1 MEXaHU3MBbI BUI000pa30BaHHSL. §.11




34 HanpasneHus 3BOIIOLMOHHOIO IpoLecca. §.12
35 HanpapneHust 3B0JIIOLIMOHHOTO TpoIiecca. §12
IIyTH 3BOJIFOIIMOHHOTO MTPOLECCA, UX
36 XapaKTEPUCTHKA U IIPU3HAKU. §12
JUp Ne6 "Cpasnumenvhas xapakmepucmuxa
37 HanpeieHull 38010UUOHHO20 npoyecca" Ortyer
JUp Ne7 "Buisienenue apomopgho306, uouoadanmyuii
38 u OezceHepayuil y pacmeHuil U H#HUomuvix" OT4YEeT
uTonornueckue u MOJNEKYJISPHO - OMOJIOTHYECKHE
39 JI0KA3aTENbCTBA YBOJIFOIMHM OPTAHUYECKOTO MHPA. §.12
CpaBHUTENHHO - AaHATOMHUYECKHUE U
MAJICOHTOJIOTMIECKUE TOKA3aTeIbCTBA IBOJIIOLMN
40 OPraHru4ecKOro MHpA. §12
OMOpHoIoTHYeCcKHe JOKa3aTeIhCTBA SBOIIONN
41 OPraHUYECKOro MUpa. §.12
IToBTOpPUTH
OCHOBHOE
KoHTponpHO - 0000maromuii ypok 1mo Teme cojepKaHme
42 "MexaHU3MBbI 3BOJIFOIIHOHHOTO Tporiecca” IJIaBbI
I'unoressl, npeacTaBIEHUN O IPOUCXOKICHUN §13, 3anmcu
43 JKU3HU Ha 3emIte. JICKIUHU
§13, 3amucu
44 ['UroTesbl, ONPOBEPraoIirie aOHOreHes. JIEKIUH
45 OpraHuyecKuii MUp KaK pe3yJIbTaT BOJIFOLIHH. §13
46 Teopus Onapuna - Xonaeina. §14
47 Teopus Ouomnossa. §14
48 Okckypeus "Hcropus pa3BuTHsl )KU3HU Ha 3emie” Otuer
49 I'eoxpoHonoruueckas mkana. Oruyer,
3aIicH
JICKIUU
Jl/p Ne§ "Pewienue 6uonozuueckux 3a0ay ¢
50 UCNONB30BAHUEM 2EOXPOHONOSUYECKOU WKabL" Ortuer
PazButne xu3nu Ha 3eMIiie B apXeHCKYIO U
51 POTEPO30MCKYIO DPBI. §15
52 ApomMopd o3kl Maneo30icKoi APHI U ee IepHOJIOB. §15




53 Apomopdo3bl Me3030HCKOH 3PBI U €€ IEPHOIOB. §.15
54 Apomopho3bl KaHHO30#CKOM IPBI U €€ IEPHOIOB. §15
Jl/p Ne9 "YcTaHOBICHHUE COOTBETCTBUS MEXKITY
55 apomopdozamMu u spamu’” Oruer
56 I'MI0TE3bI NPOUCXOXKICHUS YETI0BEKA. §16
o7 ['unoTe3s! NPOUCX0KICHHS YEIOBEKA. §16
Cucremarudeckoe nosoxenue suga Homo sapiens B
58 CHCTEME KMBOTHOTO MHPA. §.16
JI/p Nel0 "Cxoocmea u paznuqus 8 Cmpoeruu
59 IHCUBOMHDBIX U Henogexa' Ortyer
AHTpOTOreHe3. DTarbl CTAHOBJICHHS YEJIOBEKa KaK
60 OMOJIOTUYECKOTO BH/IA. §17
AHTponorenes. DTanbl CTAHOBJICHHS WIOBEKA Kak
61 OHOJIOTHYECKOT0 BHIA. §.17
62 Yesi0BeUECKHE PACHL. §18
Pacoo6pazoBanue. BumoBoe enuHCTBO
63 4EJI0BEYECKUX Pac. §18
IToBTOpPUTH
Kparkoe
KoHnTponpHO - 0000maromuii ypok 1mo Teme coJiepKaHme
64 "[Ipoucxoxnenue xu3Hu Ha 3emie. AHTponoreHes" [JIaBbl
IToBTOpUTH
KpaTkoe
KoHTponbHO - 00001manyii ypok o reme coziepKaHue
65 "TIpoucXoXxIeHUE KU3HHU Ha 3emiie. AHTpororenes" JIaBbI
Pa3nen 2 Jxocucrema (32 u)
66 Cpenibl 0OMTaHHs! OPraHU3MOB. §.19
Okonornveckue HakTopsl U 3aKOHOMEPHOCTH UX
67 JIEACTBUSL. §.19
68 CBeT KaK SKOJIOTHYECKUi (aKTop. §19
69 Temmneparypa Kak SKOJOTHYeCKHi GakTop. §19
70 BraxHOCTh KaK 9KOJOTUYECKHUH (haKTop. §19
I"a30BEIiT 1 HOHHBIN cocTaB cpensl. [Toua u penbed.
71 [TorosaHble U KIMMATHYECKHE (PaKTOPHI. §20




Buonornueckue putmel. [IpucnocoGnenus
OpPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUI

72 Cpelpl. §21
Buotnueckue B3anMoIeiCTBUS: KOHKYpEHIIHS,
73 XMIIHHYECTBO, MAPAZUTU3M. §.21
buotuueckre B3anMoIEHCTBUS: MyTyaTUu3M,
74 KOMMEHCAJIU3M, aMEHCaJIN3M, HEUTpaIu3M. §22
JI/pNe 11 "bruotnueckue B3anMOCHCTBUS B
75 npupose" Oruer
76 OcHOBBI 3K0j10rHH. 1{enu, 3a/1auu U IyTH pa3BUTHSL. §23
7 DKOJIOrMYECKHE XAPAKTEPUCTUKHU MOIYJISIIIA. §24
78 OKOJIOTUUYECKAs CTPYKTYpa MOIMYJISIIUM. §.24
79 Coo0rriecTBa OPraHu3MOB: CTPYKTYpPa U CBSI3H. §.25
80 KpyroBoport BelecTB ¥ MOTOK SHEPTUH. §.26
81 [IuieBple B3aMMOOTHOIICHHS: YPOBHH, LIEHH, CETH. §.27
OKOJIOTHYECKUE THPaMUbl YUCIICHHOCTH,
82 OHOMACCHI, DHEPTHH. §.27
83 Jl/p Nel2 "Pemienue 5K0JI0rHUecKuX 3amaq” Otuet
84 CBoiicTBa OMOr€OLIEHO30B U IUHAMUKA COOOIIECTB. §.28
85 3aKOHBI OpTraHU3aLUU YIKOCUCTEM. §.28, 3anucu
86 [IpuposHbIe U aHTPONIOTEHHBIE IKOCHCTEMBI. §.29
87 3aKOHbBI OHOJIOTHYECKOM MPOTYKTHBHOCTH. §.29
88 CaMOpP3BHUTHE DKOCHCTEM - CYKIIECCHSL. §.30
[IpuHIMTIBI yCTOMYNBOCTH MOMYJISIINAN, ONOIIEHO30B
89 U SKOCHCTEM. §30
90 Brocdepa - xuBas 06010uKa 3emIn. §.30
91 OcHOBHBIE OMOMBI 3eMITH. 3aIUCH
92 BuoreoxuMuueckue HUKIbI BOABI, a30Ta U YIIIEPOa. §.31
93 PoJib UBBIX OPraHU3MOB B OHOChepe. §.31
94 buocdepa u yenosex. §.32
I'moGanbHBIC aHTPOIIOTEHHBIE U3MCHEHHS B
95 ouocdepe. §.32
96 [lyTH pemeHus SKOIOTHYECKUX MPOOIIEM. §.32




97 KonTtpomnsno - 0600maronmii ypok no Teme Kparkoe
"Oxrocucrema" CoJIepKaHme
TJIABBI
Pe3eps S yacos
98 [ToBTOpenue no Teme "OBontonus. Hanpasnenus Pemnts
3BOJIIOITMOHHOTO TIporiecca” TeMaTHICCKUe
TECTHI
99 [ToBTOpenue no Teme "XapakrepucTuka Pemuts
OpPTaHUYECKOT0 MUPA B PA3IIUIHBIE STIOXH, SOHEI, TeMaTHYECKUE
SpBI U IEPUOBI" TECTBI
100 IToBTOpenue mo Teme "AuTpornorenes" Pemnts
TeMaTHYECKUE
TECTBI
101 [ToBTOpenwue no Teme "IKocucteMbr" Pemuth
TEMaTHYECKUE
TECTBI
102 ITosTopenue mo Teme "buochepa" Permts
TeMaTHYECKUE
TECTHI




