3HaTh /NMOHUMATD
® 0CHOBHbLE N0A0JCeHUs OUOJIOTHYECKHX TEO-
puti (keTouHas, sBoJiolHonHast reopust Y. Jlap-
BUHa ); yueHne B.V. Bepnanckoro o 6uocdepe;
CYLIHOCTb 3aKOHOB I. MeHpiest, 3aKoHOMepHOC-
Tell H3MEHYUBOCTH;
® cmpoetue 6uoro2udecKUX 00B5eKMo8:
KJIETKHU; FT€HOB U XPOMOCOM; BHJA U 9KOCUCTEM
(ctpykrypa);
® cyuwHocms 6U0N0UHECKUX NPOUECCOs:
pasMHOXKeHHe, OIIOA0TBOPEHHE, IEACTBHE HC-
KyCCTBEHHOTO H €CTECTBEHHOTr0 0T60pa, (hopMH-
pOBaHKE NPUCIOCOOIEHHOCTH, 00Pa30BAHUE BU-
JIOB, KPyroBOPOT BELLECTB U MPEeBpaLlEeHHs1 SHEP-
TMH B 9KOCHCTEMax U Grocdepe;
® 6K.1a0 8610AIOUUXCA Y4EHBIX B PA3BUTHE
OMOJIOTHUECKON HayKH;
® 6MOJIOrM4ecKyl0 TEPMUHONOTHIO U CUMBOJIUKY;
ymeTb
® 00BACHAMb: PoJib GHOJIOrHH B (hOPMHUPOBA-
HUH HAYYHOTO MHPOBO33PEHHUsI; BKJ/IaJL OHOJIOTH-
YeCKHUX TeOpHil B (hOPMHUPOBAHHE COBPEMEHHOI
eCTeCTBeHHO-HayHHOﬁ KapTHHbI MUpa; €ANHCT-
BO JKMBOH H HEKMBOH MPHUPOJIbI, POACTBO KH-
BbIX OPraHU3MOB; OTPULIATENbHOE BJHSIHIE aJl-
KOroJist, HUKOTHHA, HAPDKOTHYECKHUX BEUICCTB Ha
pasBUTHE 3apojbllla YeJI0BeKa; BJAUSIHHE MyTa-
reHOB Ha OPraHU3M 4eJI0BeKa, SKOJ0rHIeCKHX
(hakTOpPOB Ha OpPraHHU3Mbl; B3AUMOCBSI3H Opra-
HHU3MOB U Opr)Ka}OLLLeﬁl cpebl; NPUYUHBI 9BO-
JIIOUH, UBMEHAEMOCTH BHUIOB, Hapymeﬂnﬁ pas-
BUTHSI OPraHU3MOB, HACJIEACTBEHHbIX 3a00J1€eBa-
HU{, MyTaLUi, YCTONYUBOCTH U CMEHDI
9KOCHCTEM; HeOOXOAUMOCTH COXpaHeH sl MHO-
roo6pasust BUJIOB;
® pewams 371eMeHTapHble GHOOTHYECKHE 3a-
JIaud; COCTABJISITb JIeMEHTapHble CXEMbI CKpe-
HIUBaHHUS U CXEMbI IMEPEHOCA BEULECTB U SHEPIUH
B 9KOCHCTeMaXx (Lenu MUTaHus );
® onuceleams ocobell BUIOB N0 MOPhOJIOrHye-
CKOMY KPHTEPHIO;
® BbLABAAMb 11PUCIIOCOOCHHS OPraHU3MOB
K cpejie 0OUTaHUs!, HCTOYHUKH MyTareHOB B OKPY-
XKartolieil cpefie (KOCBEHHO ), aHTPOTOTeHHbIe H3-
MEHEHHsI B 9KOCHCTEMaX CBOEH MECTHOCTH;
® cpasnusams: GHOJNOTHYECKHE 0OBEKThI (XH-
MHYECKHH COCTAB TeJl XKUBOW W HEXKHUBOH NPUPO-
Jbl, 3aPOJIbILIN HeJOBEKa U IPyruxX MJICKOMUTAlO -
HIHX, NPUPOJIHBIE SKOCUCTEMbI U arpO3KOCUCTEMbI
CBOEil MECTHOCTH ), TIPOLIECChI (€CTECTBEHHBbII

H AP OIODHOTE OBbPA3OBAHMWE

B MUHUCTEPCTBE OBPA30BAHUA
U HAYKH PO

1 MCKYCCTBEHHBII 0TOOP, MOJI0BOE U Gecrooe pa3MHOKEHHE ) U JIesIaTh Bbl-

BOJIbl HA OCHOBE CPABHEHHS;

® AHAAU3UPOBAMb U OUEHUBAMSb PA3IHUHBIE THITOTE3bI CYIIIHOCTH 2KH3-

HHU, IPOUCXOKICHHUSA KU3HU U 4eJI0BEKA, [JI0OA/IbHbIE KOJOMMYECKUE MTPO-

OJ1eMbl U ITyTH UX PELIEHUS, NTOCACACTBHS COOCTBEHHOH 1eATE/ILHOCTH B OK-

py2KatolLel cpese;

® u3y4ame U3MeHeHHsl B SKOCHCTeMaX Ha GMOJIOTHUECKHX MOJIEJISX;

® Haxodumos uHhOPMALIHIO O GHOJIOTHUECKHX 0OEKTAX B PA3JIMYHBIX HCTOU-

HUKaX (yueOHbIX TEeKCTax, CIPABOUHHUKAX, HAYYHO-OMYJISPHBIX H3IaHHSX, KOM-

MblOTepHbIX 6a3ax JaHHbIX, pecypcax MHTepHeTa) n KpUTHUECKH €€ OLLeHHBATD;
MCNoJb30BaTh MPUOOPETEHHDbIE 3HAHKS U YMEHUSl B PAKTUYECKOH

J1esITeIbHOCTH M NMOBCEJHEBHOM XKU3HU J1151:

® CoOJIojieHNst Mep MPOMUIAKTHKY OTPaBJIEHHIT, BUPYCHBIX U JPYTHX 3200~

JIeBaHHH, CTPECCOB, BPEIHBIX MPUBbIYEK (KypeHHe, alKoroau3M, HapKoMa-

HUS ); TPaBUJI TIOBEJIEHUS B TIPUPOJIHOM CpeJie;

® 0KazaHHsl NepBOH MOMOLIU MPH MPOCTYHBIX U JIPYrHX 3a60/1eBaHUsIX, OT-

paBJIeHUH MHULIEBBIMH MPOIYKTAMHU;

@ OLICHKH 9THYECKHX aCMEeKTOB HEKOTOPBIX HCC/Ie/I0BAHMI B 00sacT GHO-

TEXHOJIOTHH ( KJIOHHPOBAHHE, HCKYCCTBEHHOE OTJIONOTBOPEHHUE ).

NPUMEPHAS NMPOrPAMMA MO BUOJIOTUU
CPEOHEIFO (MOJIHOrO) OBLLErO
OEPA3OBAHUS (MPO®UJNILHBIA YPOBEHb)

MosicHUTEAbHAS 3ANMNCKA

Cratyc 10KyMeHTa
[Tpumepnast nporpamMmma 1o GHOJIOTHH COCTABJ/IEHA HA OCHOBE (hesiepasibHOro
KOMIOHEHTA rOCyIapCTBEHHOIO CTaHAapTa CPEAHEro (MoIHOro) 061ero 06-
pasoBaHust Ha MPOPUILHOM YPOBHE.

[IpumepHas nporpamMma KOHKPETH3UPYET CO/leprKaHHe MPEeIMETHBIX
TeM 00pa3oBaTe/IbHOrO CTaHAapTa, 1aéT NpuMepHoe pacnpesieseHue yueo-
HBIX 4aCOB 110 pas/e/iaM Kypca H PEeKOMEHLyeMyIo 110C/1e10BATE/IbHOCTD U3y -
YEHHS TEM U PasJle/ioB y4eOHOTro MpeMeTa ¢ y4€TOM MeKIIPEIMEeTHbIX
1 BHYTPUIPEAMETHDIX CBSA3€H, JIOTHKH y4eOHOro npoliecca, BO3pacTHbIX 0CO-
OCHHOCTEH y4aluxcs.

[TpumepHast nporpamma BbITOJIHSIET ABE OCHOBHbIE (DYHKLHH:

HudopmaunonHo-meroauueckas GyHKIHs T03BOJSET BCEM yUacT-
HUKaM 00pa30BaTe/IbLHOIO MPoLecca MoJyYuThb MPECTaBICHHE O LEJIsX, CO-
JiepKaHuu, o6LIel cTpaTerin o0y4eHHs, BOCIIHTAHHUs U PA3BUTHS ydallUXCs
CPeICTBAaMH JIAHHOTO y4eOHOro 1peiMeTa.

OpraHu3auyoHHO-IaHUPYOLWast PYHKLHS TPe1yCMaTPUBAET Bblje-
JICHUE 3TarnoB 00yueHHsl, CTPYKTypHpPOBaHHe yueOHOro MaTepHala, ornpeje-
JICHHE €r0 KOJIMYECTBEHHDBIX H KAUECTBEHHDBIX XapaKTePUCTHK Ha KaxK/0M H3
9TANOB, B TOM YHC/IE U1 COACPKATE/ILHOIO HAMOTHEHHS TPOMEXKYTOUHON
aTTeCTALMH yyallluXcs.

[IpumepHas nporpamma siBJseTCsl OPUEHTUPOM VISt COCTABJICHUS
aBTOPCKHX y4eOHbIX MporpamMm u yueOHukoB. [Ipumepnas nporpamma
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OPUUMNANBHBE BECTHU

ornpejiesisieT MHBApUAHTHYIO (06s13aTesIbHYI0 ) 4acTh yueOHOT0 Kypca,

3a npejesaMi KOTOporo ocTaérest BO3MOXKHOCTb aBTOPCKOro BbiGopa Ba-
PHATHBHOM cocTaBJIsiioLLeil coepKanus oOpasoBanust. [1pu 3ToM aBTOpPBI
yueOHBIX TPOrpamMm U yueOHUKOB MOTYT MPEAI0KHTb COOCTBEHHBIH TMOAXOJ
B 4aCTH CTPYKTYPHPOBAHHUS yueGHOTO MaTepuaJia, onpeeaeHus nocaeio-
BaTeJIbHOCTH M3Y4eHHs! TOrO MaTepHaila, a Takke myTteil (GopMUPOBaHUS
CHCTEMbl 3HAHWH, YMEHHH U C10cOOO0B AesTEJIbHOCTH, Pa3BUTHS H COLIHA-
J3aluu yuaumxes. Tem cambiM npuMepHasi mporpamMmMa CoJeiCcTBYyeT co-
XpaHEHHIO eIMHOr0 06pa30BaTEbHOIO MPOCTPAHCTBA, HE CKOBBIBAs TBOP-
YeCcKOH HUHULIMATUBDI queﬂeﬁ, NpefoCTaBJ/ACT LIKMPOKHE BO3MO2KHOCTH
JUIsl peasiu3aliii pas/inuyHbIX MOJX00B K MOCTPoeHHUI0 ydeGHoro Kypca. Co-
37aHHble HA €€ OCHOBE aBTOPCKHeE yueOHble MPOrpaMMbl U YUeOHUKH 0JIXK-
Hbl COBJIIOIATL CTPOTYIO TIPEEMCTBEHHOCTD € (hejiepasbHbIM KOMIIOHEHTOM
rOCyapCTBEHHOTO CTaHAapTa OCHOBHOTO 0011lero 06pa3oBaHus U deje-
pa/ibHbIM GA3HCHBIM y4eOHBIM MJIAHOM Ul 00Pa30BaTEbHBIX YUPEXKICHHI
Poccuiickoit Penepatinu.

CrpyKTypa 10KyMeHTa

[Ipumepnasi mporpamMmma BKJIIOUAeT TPH pasiesia: MosSICHUTENbHYIO 3aMHCKY;
OCHOBHOE COACP2KAHUE C YKA3aHMEM 4aCOB, OTBOAUMBIX HA U3YYEHHE KAXKI0-
ro 6J10Ka, MUHUMaJIbHBIM TlepeuHeM J1abopaTOPHBIX U MPaKTHIECKUX padoT,
9KCKypCHi; TpeGOBaHHsI K YPOBHIO MOArOTOBKH BBIMYCKHUKOB. B npumepHoi
nporpamMe NpuBeAEH NnepedeHb IeMOHCTPALIUK, KOTOPbIE MOTYT ITPOBOAUTh-
Csl C UCMOJIb30BAHUEM PA3HBIX CPEICTB 00yUeHHs ¢ YUETOM crielliduKn 06-
pasoBaTeIbHOTO yupeKIeHHs], ero MaTepHaJsbHoi 6a30i, B TOM uuce Tad-
JIMLL, HATYPaJIbHbIX 0G'bEKTOB, MOJIEJIEH, MYJISZKEH, KOJIIEKLIHi, BUIEOPHIIb-
MOB U JIp.

O6uas xapakrepucTika yueGHOro npeamera

Kypc 61osioruu Ha cTyneHu cpeiHero (MosHoro) o61ero o6pa3oBatust Ha
NpoQHILHOM YPOBHE HaMpaBJieH Ha GOPMHUPOBAHHE Y YUALIIUXCS L1€JOCTHOI
CHCTEMBbI 3HAHUH O YKMBOH MPUPOJIE, €€ CHCTEMHOH OPraHH3aLMH H 3BOJIIO-
LIHH, TI03TOMY TPOrpamMmMa BKJIIOUaeT CBeAeHHs1 06 001X OHOJOTHUECKHX
3aKOHOMEPHOCTSIX, MPOSABJIAIOUIMXCA Ha PA3HbIX YPOBHSAX OPraHu3alun 2Kn-
Bo# npupojbl. OCHOBY 0TGOpa cojiep:KaHust Ha MPOo(UIbHOM YPOBHE COCTAB-
JI1eT 3HaHI/I€LL€HTpl/I‘{€CKHﬁ MOAXO[, B COOTBETCTBUH C KOTOPBIM yUalllhecst
JI0JDKHBI OCBOMTb 3HAHUS H YMEHHs1, COCTABJISIIOLLME J0CTATOYHYIO 0a3y 115
Npoo/KeHHs1 06pa3oBaHus B By3e, 06ecreynBaloLue KyJasTypy NOBeIeHHS
B IPUPOJLE, NPOBeeHHsT  0hopMJ/IeH ST GHOIOTHUEeCKHX HCCIeI0BAHHI, 3Ha-
UMMBbIX Jyis Oyaytiero 6uodiora. OCHOBY CTPYKTYpPHPOBAHUS COJlEPIKAHHS
Kypca GHOJIOTHH B CTaplUell LLKoJIe Ha NPO(UIBHOM YPOBHE COCTABJISIIOT Be-
JyLHe CUCTeMOOOPAsyIOLLMe HACH — OTJIMYUTE/IbHbIC OCOOCHHOCTH KUBOH
PUPO/bI, eé YPOBHEBast oOpraHudaniusi ¥ 3BOJIIOLHS, B COOTBETCTBUH C KOTO-
PbIMH BbIJICJIEHbI COAEP2KATE/IbHbIE JIMHUKU Kypca: buosorus kak Hayka. Me-
TOJIbI HayuHOro rno3Hanusi; Knerka; Opranuam; Buj; dxocucremsi.

B npumepHoii mporpamme npejycMoTpeH pe3eps cBOOOIHOIO yueOHO-
ro BpemenH (26 yacoB) st GoJiee 1LIMPOKOTO UCIOJIb30BAHHS, HAPSILY C YpO-
KOM, Pa3Hoo0pa3HbIX (hopM OpraHu3aluu yueGHOro rnpoliecca (9KCKypeHi,
J1a00PATOPHBIX U TPAKTHUECKUX PabOT, CEMHHAPOB) H BHEAPEHHS] COBPEMEH-
HbIX neJaroru4eCckux TEXHOJIOTHUH.
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H AP OD@OHOTE OB PA3OBAHMWE

Leau

M3yueHne GHOIOTHH HA CTYNEHH CPEHEro (MOJHO-
ro) ob1ero o6pasoBanust Ha NPOUILHOM YPOBHE
HarpaBJ/IeHO HA JOCTHKEHHE CJISYIOLIHX Liesei:

® 0CBOEHHe 3HaHUH 00 OCHOBHBIX OHOJIOTHUECKUX
TEOPHSIX, WIESX U MPUHLUNAX, SBJSIOLIUXCS CO-
CTaBHOH YaCTbIO COBPEMEHHOH eCTeCTBEHHO-Hayu-
HOH KapTHHBI MHPa; 0 MeTofiax OMOJIOrHIeCKHX Ha-
YK (LIUTOJIOMHH, TEHETHKH, CeJIEKLIMH, GHOTEXHO/I0-
THH, 9KOJIOTHH ); CTPOEHHH, MHOr00Opasuu

1 0COOEHHOCTSIX OHOCHCTEM (KJIeTKa, OPraHu3M,
NoNyJIsiLis, BUJL, GHOreolieHo3, Guoctepa ); Bbiia-
IOLIUXCST OHOIOTMUECKUX OTKPBITHSIX H COBPEMEH -
HBIX UCC/IEI0BAHUSIX B OMOJOTHYECKOH HayKe;

® OBJIajieHHe YMEHHUSIMU XapaKTepHu30BaTh CO-
BpeMeHHbIe Hay4dHble OTKPBITHS B 06J1aCTH GHO-
JIOTHH; YCTaHABJIMBATH CBSI3b MEXKIY PA3BUTHEM
6MOJIOTHH U COLIHANBHO-3THUECKUMH, KOJIOTHYe -
CKMMH MpobJieMaMH UeI0BEUeCTBa; CaMOCTOs1 -
TEJIbHO MPOBOUTHL OGHOJOTHUECKHE HCC/IEI0BAHHUS
(Habuo/ieHHe, U3MEpEHHE, IKCIIEPUMEHT, MOJIe-
JIMPOBAHHUE ) U IPAMOTHO O(OPMJIATh MOJyUeHHbIE
pe3yJIbTaThl; aHAJM3UPOBATh U HCITOJIb30BATh OH-
0JIOTHYECKYI0 MH(OPMALIHIO; NT0JIb30BAThCS GHO-
JIOTHYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOI;

® pa3BUTHE N03HABATE/IbHBIX MHTEPECOB, HHTEJ-
JIeKTyaJIbHbIX U TBOPUYECKHX COCOGHOCTEH B MPO-
1iecce u3yueHus npobseM coBpeMeHHOH GHOJO0-
THUeCKOH HAayKH; TPOBEJeHHS SKCIIePUMEHTA/b-
HBIX MCCJICOBAHUM, pPelleHUs] OUOJIOTMYECKUX
3aj1a4, MOJIeIMPOBaHUsT OMOJIOTHUECKHX 00BEKTOB
¥ TIPO1LECCOB;

® BOCNUTaHWe YOEXKIEHHOCTH B BO3MOXKHOCTH
TIO3HAHHA 3aKOHOMEPHOCTEH XKHBOH MPUPOJIBI,
He0OXOAMMOCTH Gepe;KHOTO OTHOILIEHHS K HeH,
cOoOJTIO/IeHUsT STHUECKHUX HOPM TIPH MPOBEAEHHH
OHOJIOTHUECKHX HCCIEI0BAHUI;

® HUCMoJNb30BaHHe MPUOOPETEHHBIX 3HAHUI

Y YMEHUH B MOBCEIHEBHOM XKU3HM /IS OLIEHKH
NOCJIE/ICTBHI CBOCH AEATEJBHOCTHU 110 OTHOLLIE -
HHUIO K OKpY2KaloLLeil cpejie, COOCTBEHHOMY 3J10-
POBbIO; BEIPAGOTKH HABBIKOB 9KOJOTHUECKOH
KYJILTYpbl; 000CHOBAHHSA U COOJIIOICHHST Mep MTPO-
tunakruku 3a6oseBanuii 1 BUY-undekumn.

Mecto npeamera B 6a31MCHOM

yueOHOM mJaHe

[IpumepHas nporpamma pazpaboTaHa Ha OCHOBE
(henepasibHOro 6a3uCcHOro yueGHOTO M/1aHa st 00-
pasoBaTtesibHbIX yupexeHuit PO, B cooTBeTCTBIM
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C KOTOPBIM Ha H3ydeHHe Kypca OHOJIOTHH BbIIE/Ie-
1o 210 yacos, B Tom uncse B 10-M kiacce —
105 yacos (3 uaca B Hezeso), B 11-m kinacce —
105 yacoB (3 uaca B HeJIEJIO).

Oo61eyuebHbie ymeHusl,

HaBbIKU U CMIOCOObI 1eSITeIbHOCTH
[IpumepHasi nporpamma rnpeycmMaTpubaet hop-
MHPOBaHHE Y yHalIuxcst 0011eydeOHbIX yMeHHH

1 HaBbIKOB, YHUBEPCaJ/JbHbIX C110co060B JeATEeJIbHO-
CTH W KJ/IIOYEBbIX KOMl'[eTeHLLMﬁI. B stom HarnpasJe-
HUH ITPHOPUTETAMH JYIs yueOHOro npeaMera «buo-
JIOTHST» HA CTYNEHH CPeiHero (TMoJIHOro ) 0611ero
06pa3oBanHsi Ha MPOGHILHOM YPOBHE SIBJISIOTCS:
cpaBHeHHE 00BEKTOB, aHa/IM3, OLEHKA, PeLleH e
3aj1a4, CaMOCTOSITe/IbHbII MOUCK HH(OPMALIUH.

PesynbraTbl 00yueHus
Pegy.iratbl ugyuenust Kypea «buosorns» npu-
BeJleHbl B pasziesie « TpeGoBaHUs K yPOBHIO MOJL-
FOTOBKH BBIITYCKHHKOB», KOTOPbIE MOJIHOCTbIO
COOTBETCTBYIOT CTaHaapty. TpeGoBanus Ha rpo-
(hHIbHOM YPOBHE HAMpaBJieHbl HA OCBOEHHE CO-
JIepKaHHs1, 3HAYUMOT0 /151 TIPOJIOJKEeHUs oOpa-
30BaHusl B chpepe GHOJIOrHUECKO! HayKH, OBJae-
HUEe OHOJIOMHYECKMMH METOJAMH HCC/IeI0BAHHS.

PyGpuika «3nath/monMaTh» Coyiepiut
Tpe6oBaHHs, OPUEHTHPOBAHHbIE IVIABHBIM 00Pa3oM
Ha BOCIPOU3BE/ICHHE YCBOCHHOIO COIePXKAHHSI.

B pyOpuKy «¥YMeTb» BKJIOYeHbI TpeGoBa-
HUsl, OCHOBAHHble Ha GoJiee CI0XKHDBIX BUAX /e~
TeNLHOCTH, B TOM UHCJIe TBOPYECKON: OOBACHATD,
yCTaHaBJIMBATL B3aUMOCBS3H, PellaTh 3a/1a4H,
COCTABJIATbL CXEMbl, OMTHCBIBATD, BbIABJATD, HC-
CJ/Ie10BaTh, CPABHUBATD, AHAIM3HPOBATL U OLe-
HUBATb, OCYLLLECTB/IATL CAMOCTOATE/bHBIA MOMCK
GHOJIOTHUECKOH HH(POPMALIHH.

B py6puke «Hcrnosib3oBath npuoGpeTén-
Hble 3HAHHS U YMEHHsl B IPAKTHYECKON leATesb-
HOCTH M MOBCEJHEBHON KH3HU» T1PE/ICTABJIEHDI
TpeGoBaHHsl, BLIXOJALLNE 38 PAMKH y4eGHOro
rnpotiecca 1 HaleJ/IeHHbIe Ha pelleHHe Pa3Hoo0-
Pa3HbIX XKM3HEHHDIX 3a/1au.

OCHOBHOE COAEP)KAHUE (210 yacos)

Buosorus kak Hayka. MeToabl HayuHOrO
no3Hauus (6 yacoB)

Buosorust kak Hayka. Ompacau 6uonroeu, eé
caa3u ¢ Opyeumu Haykamu. OObEKT H3ydeHHsT

H AP OIODHOTE OBbPA3OBAHMWE

B MUHUCTEPCTBE OBPA30BAHUA
U HAYKH PO

6uoJiornn — OGuoJornueckye cucrembl. OOLIMe MPU3HAKY GHONOTHYECKHX
cucreM. CoBpeMeHHasi eCTeCTBEHHO-HayyHast KapTuHa Mupa. Pojib 61osio-
FMYECKHX TEOPHIl, Wiell, THIoTe3 B (POPMUPOBAHHH COBPEMEHHOI €CTECTBEH-
HO-HAY4HOH KapTHHbI MUpa. MeTo/bl MO3HAHHS XKHBOH MPUPOJIBL.

JlemoHcTpauuu

Buosornueckne cucrembl.

YPOBHH OpraHu3aLH >KUBOH MPUPOJIDbI.

MeTosbl NO3HAHHS 2KHBOM MTPHPOJIBL.

Kaetka (30 yacoB)

Huronoruss — nayka o kietke. M. Illnefinen u T. [lIBann — ocHoBomo-
JIO?KHUKH KJIETOUHOH TeopuH. OCHOBHBIE MOJIOKEHHST COBPEMEHHOH KJIeTOU-
HOI TeopuH. PoJib KeTouHOl TeoprH B (hOPMHPOBAHUHM COBPEMEHHOH ecTe-
CTBEHHO-HAYYHOI KapTHHbI MUpa. Memodel usyuenus Kaemxu.

XumuuecKuil coctaB KaeTki. Makpo- 1 MUKpo3JieMeHTbl. CTpoeHHe
1 (DYHKLMM MOJIEKYJT HEOPraHMUeCKHX H OpraHuuecKux BelliecTs. Baaumo-
CBSI3U CTPOEHHUST 1 PyHKUMIT MoJieky.1. Penynankauus Mosexyast JHK.

Crpoenre H (yHKLHH YacTel 0 OPraHoOMIOB KJIETKH. Baaumocsssu
CTPOEHHUsT ¥ (PYHKLMI YacTeil 1 OPraHonI0B KJIeTKH. S1npo. Xpomocomsbl. Xu-
MUUYECKHH COCTaB, CTpoeHHe U (yHKUUH XpoMocoM. ComaTHuecKue H 110J10-
Bble KJIeTKH. JIUMIONaHBIHA 1 raniouaHblit Habopel XpoMocoM. [omoJioruuHble
1 HErOMOJIOTHUHbIE XPOMOCOMBI.

Mtuoroo6pasue kinetok. [1pokaproTbl 1 sykapuoTbl. Bupycel. Mepol
NpohHIAKTHKH pacrpocTpaHeHHst MH(EKLHOHHBIX 3a00J1eBaHUII.

OO6MeH BelLeCTB U NPeBpalleHnst SHEPIUH B KJIETKe. DHepreTHIeCKHUil
o6men. Cramuu snepretuueckoro obmena. bposcernue u doixarue. oro-
cunTe3. CBETOBbIE H TEMHOBBIE PeakUUH (hoTocHHTe3a. XeMochHTe3. Posb
XeMOCHHTe3upytoLux Gakrepuit Ha 3emJe. [Tnactnyecknit o6meH. [eHeru-
yeckast uucopmauyst B kKiaetke. [en. [enetnuecknii koa. Buocnnres Gelika.
MatpuuHblii XapakTep peakluil GMOCHHTE3a.

Kinetka — renertnueckast eiMHuLA XKUBOT0. JKHU3HEHHbIH LUK/ KJeT-
Ku: uuTepcasa u muto3. ®asel mutosa. Mefios, ero dasel. Pazsutue mnoso-
BbIX KJIE€TOK Y PACTEHHIl H 2KUBOTHBIX.

Hemoncmpayuu

DJIeMEHTapHbIIl COCTAB KJIETKH.

CrpoeHue MOoJIeKYJI BOJIbl, YIJIEBOJOB, JIHITHIIOB.

Crpoenue MoJieKyJIbl Gedka.

Crpoenue mosekyJibl JTHK.

Penynnukauus mosexyss JIHK.

Crpoenne mosiekys PHK.

CrpoeHue KIeTKH.

Crpoenue niazmaTiieckoil MeMOpaHbl.

Crpoenue sipa.

XpoMocoMbl.

Crpoetue KJIETOK MPOKAPHOT U 3YKapHOT.

CrpoeHue Bupyca.

[TosioBBIE KJIETKH.

OO6MeH BelLeCTB U NPeBpaLLEeHHs SHEPIHH B KJIETKE.

DHepreTHUeCKHi 0OMEH.

Buocuntes 6eJka.
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XemocuHTE3.

DorocunTes.

XapaKTepHCTHKA reHa.

Muros.

Meiios.

PasBuTHe MoJI0BbIX KIETOK Y pacTeHHI.

PasBute MoJIoBbIX KJIETOK Y }KHBOTHbIX.

JlaGoparopHble U MpakTH4YecKre paboTbl

HaG.onenme kieTok pacTeHuit, »KUBOTHbBIX, OaKTepPHI 11071 MUKPOCKO-
TI0M, UX H3yU€eHHE U ONUCaHHE.

[IpuroroBsienne u onvcanue MHKpOIPenapaToB KJAeTOK pacTeHH.

OnbIThI 110 ONpPEJIEJIEHNIO KATATMTHYECKOH aKTHBHOCTH ()epPMEHTOB.

Mayuenne xpoMocoM Ha rOTOBBIX MUKpOTIpenaparax.

M3ydeHune KIETOK 1po2kKeil 01 MUKPOCKOIOM.

OnBIThl N0 U3YUEHUIO MJ1a3MOJIM32 U IeMIA3MOJIH3A B PACTHTE/IbHOM
KJICTKE.

HMayuenue a3 MHUTO3a B K/I€TKAX KOPELLKA JIyKa.

CpaBHeHHe CTPOEHHSI KJIETOK PACTEeHHIL, XKUBOTHbIX, IPUOOB 1 GAKTEPHIl.

CpasHerue npoyeccos b6poscenus u olxaHUA.

CpaBHeHHe 11poLieccoB (POTOCHHTE3a U XeMOCHHTE3a.

CpaBHeHHe MPOIECCOB MHTO3a 1 MeHO03a.

CpaBHeHHe TPOLECCOB PA3BUTHS MOJIOBbBIX K/JIETOK Y PACTEHHI H XKH-
BOTHBIX.

Opranusm (56 uacos)

OJIHOK/IETOUHBIE U MHOTOKJIETOUHbIE OPraHU3Mbl. TKAHU, OpeaHblL CUCITIeMbL
0PeaHO8, UX 83AUMOCEA3b KAK OCHOBA YEAOCMHOcmU opeanuama. To-
meocras. [ereporpodbl. Canpompogot, napasumeot. ABroTpodbl (xemom-
poghol u homompocgpot ).

Bocnpousseenue opraHnamoB, ero 3Hadenue. becrosioe 1 nososoe
pasmHoxeHue. OnonoTBopetue. OMIOI0TBOPEHHE Y LIBETKOBBIX PACTEHHI
1 M03BOHOYHBIX XKMBOTHLIX. BHellHee n BHYTPEHHEEC OTJIOAOTBOPEHHE. I/IHIU/I-
BU/ya/lbHOE Pa3BUTHE OPraHu3Ma (OHToreHe3). IMOPHOHAJIBHOE H MOCTIMO-
pHoHa/bHOE pa3suTHe. [ IpHuMHbI HapyLIeHUi pa3BUTHA OpraHu3MoB. JKu3-
HeHHMble YUKAbL U yepedosatie nokoaeHutl. TTocaecTBIS BIUSHUS aJIKO-
roJisi, HIKOTHHA, HAPKOTHUECKHX BELLECTB Ha PAa3BUTHE 3apO/IbIllia UeJIOBEKa.

HaC.ﬂeﬂCTBeHHOCTb W UBMEHUYHUBOCTbL — CBOHCTBA OpPraHn3MoB. [ene-
THKA. MeTOﬂbl F€HETHKH. MeTO}lbI M3YYE€HHUs HACJICICTBEHHOCTH YeJI0OBEKa.
[eHeTHueCKast TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH Hac/1e/10Ba -
Hus1, yeTaHoBseHHbie [ MenjesieM, UX UTOIOTHYECKHE OCHOBbI. 3aKOHO-
MEPHOCTH CLIeMJIEHHOTO HacaenoBaHus. 3akoH T. Moprana. Onpejesetue
noasa. Tunel onpedesenus noara. Hacnenoanue, clerneHHoOe ¢ MOJOM.
BsaumopericTBue renos. [eHotumn kak LesocTHast cucrema. Passumue 3na-
Hutl 0 eenomune. [eHoM Heao8eKka. XpOMOCOMHAs TEOPHST HAC/ECTBEHHO-
ctu. Teopus eena. 3aKOHOMEPHOCTH H3MEHUHBOCTH. MoauhuKaLuoHHast
HU3MEHUYHUBOCTD. Hopma peakuuu. HaCJ]eﬂCTBeHHaH U3MEHUHBOCTbL: KOMOWHA -
TUBHasA U MyTallHOHHAas. Bl/lllbl MyTaLLI/IIZ, WX MPUYHUHDIL. HOCJIeIlCTBI/IFI BJIWA -
HHUsT MyTareHoB Ha opranudM. Mepbl 3alIUThl OKpY2KaloLlel cpe/ipl OT 3a-
rpsisHeHust MyrareHamu. Mepbl Npo(HIaKTHKY HAC/IeACTBEHHbIX 3a60J1€Ba-
HUIL 4eJI0BeKa.

OB PA3OBAHMWE
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Cestekuyst, eé 3agaun. Bruag H.W. Basu-
JIOBA B PA3BUTHE CEJIEKLMH. YUeHHe O LleHTpax
MHOT000Pa3nst U MPOUCXOKAEHHS KyJIbTYPHBIX
pacreHuil. 3aKOH rOMOJIOTMUECKHX PSIIOB B Ha-
C.}]eﬂCTBeHHOﬁ U3MEHYUBOCTH. MeTOﬂbl CeJieK-
L[MH, UX TeHeTHUEeCKHe 0CHOBBI. OcobeHHocmu
ceneKkyuu pacmenuil, HeUBOMHbLX, MUKDPOOD2a -
Hu3mos. buorexnosorust, eé HarpasJeHust. DTH-
YECKHE aCleKThbl pa3BUTHUST HEKOTOPBIX UCCIE/10-
BaHUI B OMOTEXHOJOTHH (KJIOHHPOBAHHE YeJioBe-
Ka, HarnpaBJieHHOe H3MEHEHHe TeHoMa ).

Hemoncmpayuu

OILHOK.}]QTOL{HI)IQ 1 MHOTOKJIETOYHbIC Opra-
HHU3MBI.

TkaHu pacTeHHit 1 XKUBOTHDIX.

Crnoco0Obl 6eCroJIoro pasMHOKEHHS.

OnJI010TBOPEHHE Y PACTEHHUIT H XKUBOTHbIX.

BhelliHee 1 BHyTpeHHee OMJI0I0TBOPEHHE.

CTaﬂI/Il/I pa3BuTHs1 3apo/iblllia MO3BOHOYHO-
o 2JKUBOTHOTO.

[TocTambGproHaIbHOE PA3BUTHE.

[lapTeHoreHe3 y »KUBOTHbIX.

Monoru6puiHoe ckpeliBaHie 1 ero -
TOJIOTHYECKHE OCHOBBDI.

JuruGpunHoe ckpeliBaHie U ero LHToJ10-
TMUECKHE OCHOBBI.

CuernieHHoe Hac/1el0BaHKe.

Henonnoe nomunupoBanue.

Hacneoanue, cuenyiéHHoe ¢ rnoJiom.

[lepekpecT XpomMoCOM.

BaanmopeficTBre reHoB.

Hacnencrsennble 60s1e3Hn yesoBeka.

MonudukaiioHHasi u”3MeHUMBOCTb. Hopma
peaxiuu.

MyTaLLI/IOHHaﬂ U3MEHYUBOCTD.

MexaHH3M XPOMOCOMHBIX MyTaLHH.

LleHTpbl MHOr00Opa3ust U POUCXOXKICHHS
KYJILTYPHBIX PACTEHHH.

3aKOH rOMOJIOTHYECKHX PSJIOB B HAC/IEICT-
BEHHOW U3MEHUYUBOCTH.

Metonpl cenexuun.

CeseKUust pacTeHHit.

CeJieK1HUst XKUBOTHbIX.

Bunsinue ankorosnama, HapKOMaHHH,
KypEHHs Ha HACJIEJICTBEHHOCTb.

Hcenenosanus B o6sacti GHOTEXHOIOTHH.

JlaGopaTtopHble U NpakTuuyeckue padoTbl.

CocraBjieHHe CXeM CKpellBaHHsl.

PeliieHne reHeTHUECKHX 3a/1a4 HA MOHO-
¥ IMTUOPHUHOE CKPeLIMBaHKe.
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Peliienne reHeTHUECKHX 3aj1a4 Ha MTpoMe-
JKYyTOUHOE HaC/Ie[IoBaHHE TTPH3HAKOB.

Peliienne reHeTHUECKHX 3a/1a4 Ha CLEIJIEH-
HOE HacJie/loBaHKe.

Pellienne reHeTHUECKHX 3a/1a4 HA HAC/IEI0-
BaHKe, CLEMJIEHHOE C MOJIOM.

Pelenune reneTnyeckux 3aJa4 Ha B3aKWMO-
JIECTBHE TEHOB.

[Tocmpoenue sapuayuonro2o psaoa
U 8apUAYUOHHOU KpUBOL.

BoisiBiieHHe HCTOUHHKOB MyTareHoB B OK-
pyzkatoliei cpejie (KOCBEHHO).

BhisiBieH1ME M3MEHUMBOCTH y 0COO€EH OJIHO-
ro BHzA.

CpaBHeHHe 1poLieccoB Gecnooro u noJo-
BOTO Pa3MHOKEHHSI.

CpaBHeHHe MPOLIECCOB OMJIOIOTBOPEHHSI
Y UBETKOBbIX paCTeHl/Iﬁ U [TO3BOHOYHbIX 2KUBOTHBIX.

CpasHumenvras xapakmepucmuka no-
pod (copmos).

AHaJ’[l/IE} U OLEHKA THYECKHUX ACIIEKTOB
Pa3BUTHST HEKOTOPBIX HCCJIEIOBAHHH B OMOTEXHO-
JIOTHH.

Bun (52 uvaca)

JlokazaTe/1bcTBa 9BOJIIOLMH XKHBOH MPHUPOJIBL.
Buorenernueckuil 3aKoH. 3aKOH 3aPOJBILLEBOrO
CXOJCTBA.

PasBurhe 3BOJIOLMOHHBIX HieH. 3HaueHne
padot K. Jlunnes, yuenusi )K.-b. Jlamapka, sBo-
smouuonHoit reopuu Y. lapsuna. Bug, ero kpu-
tepuu. [lonyssumns — CTPYKTYpHasi eMHHLIA BH-
na. Yuenue Y. Jlapsuna 06 sBosouun. Posb 980-
JIOLMOHHOI TeOpHH B (HOPMHUPOBAHUH
COBPEMEHHOH eCTeCTBEHHO-HAyYHON KapPTHHbI
mupa. JIBrzkyliye cuJibl 3Bodolnn. Popmbl ec-
TeCTBEHHOro 0T6opa. BaaumMocBs3b ABHKYLLIMX
cuit sBosiolud. CHHTETHYECKast TEOPHST IBOJIIO-
LN, HOHyJ]ﬂI_lI/IH — 3JIEMEHTapHasl eMHuLa
9BOJIIOLIMH. DJIEMEHTApHblE (haKTOPbl BOJIIOLUH.
Hcenenoanusi C.C. YetBeprkoBa. 3akoHomep-
HOCMUL HACAe008AHUSL NPUSHAKOB 8 NONYASL-
yusx pasnoeo muna. 3akon Xapou-Batinbep-
ea. Peayasrartbl sBodounn. PopMupoBaHue 1pu-
CrocoOIEHHOCTH K cpefie 0OUTaHHsI.
O6pasoBanue HOBbIX BUI0B. CriocoObl BUI006-
pasoBanusi. CoxpaneHue MHOroo6pasust BULOB
KaK OCHOBA YCTOHUMBOCTH OHOC(EPBI.

Mukpo- 1 Makpo3sBoJiouusi. Popmol
sgoaoyuu (Ousepeenyus, KOHBepeeHyus,

H AP OIODHOTE OBbPA3OBAHMWE

B MUHUCTEPCTBE OBPA30BAHUA
U HAYKH PO

napaareausm). Ilytu u Hanpasgenus sosounu (A.H. CeBepuos,
N.U. tmanbraysen). [TpuunHbl GHosornueckoro nporpecca i GHOJOTH-
4ecKoro perpecca.

OTJ'[I/ILII/ITeJlebIE MMPU3HAKH 2KWUBOT'O. [unoresnl MMPOUCXO2KAECHHUST 2KHU3 -
HU Ha 3emiie. Imansl I80AI0YULL OPeAHULECK020 Mupa Ha 3emae. OCHOB-
Hble apoMOp(O3bl B 3BOJIOLMH PACTEHUH H XKUBOTHBIX. [M110TE3bI POHC-
XOJKIEHHSI UesloBeKa. DTarbl 9BOJIOLUH UesioBeKa. [Iponcxoxuenue yesose-
uecKUX pac. Kpumuka pacusma u coyuaroHo2o 0apsuHiu3ma.

Hemoncmpayuu

q)Oprl COXPaHHOCTHU HUCKOMAaeMbIX paCTeHl/lﬁ U 2KUBOTHBIX.

AHaJ’[OFI/ILlele 1 TOMOJIOTHYHbIE OpraHbl.

py[Ll/IMeHTbl U aTaBU3MblI.

JlokasareJ/ibCTBa 9BOJIIOLMH OPraHUueCKoOro MUpa.

Kpurepuu Bupa.

[Toryssiust — CTPyKTypHAsH eMHULA BUIA, €IMHHLA IBOJIOLHH.

JIBHzKyLLIME CHJTBI SBOJIIOLIUH.

JIBHzKYLIMI 1 cTaOUIIM3HPYIOLLIHH 0TGOP.

BosnuknoBenune u MHoroo6pasue rnpucrnocotyaeH|i y OpraHu3MoB.

OO6pasoBaHKe HOBbIX BUIOB B npupoje. [eorpaduueckoe 1 3KoJ0rU-
4yecKoe BUI000pa3oBaHKe.

PeﬂKHe U hcuesarouie BUabl.

DopMbl 9BOMOLNHK: AUBEPreHLHs, KOHBEPTeHLHs], NapalIeH3M.

[Tytu sBosmounu: apomopo3, HAKOAAANTALHS], AeTeHepaLlHsl.

OcHoBHbIE apOMOP(O3bl B 3BOJIOLNH PACTEHHI H XKUBOTHbIX.

DBOJIIOLIHST PACTHTE/IBHOTO MUPA.

BBO.}]}OLLI/IH 2KUBOTHOT'O MHpa.

JIBHzKy11IMe CHJIbI aHTPOTOTeHe3a.

[IpoucxoxkieHne yesoBeka.

[TpoucxozkaeHue uesoBeuecKHX pac.

JlaGopaTtopHble U npakTHuyeckue padoTbl

HaGumoneHue u onucanune ocobeil Bujaa no Mopdosornieckomy
KPHUTEPHIO.

BrisiBiienre n3ameHuMBOCTH y 0co6eit 0fHOTO BHJA.

BrisiBnienue npucrnoco6eHnil y OpraHu3aMoB K cpejie 00UTaHusl.

CpaBHHTeJbHASI XapaKTePUCTHKA 0cobeil pasHbIX BUILOB OIHOTO poja
110 MOP(OJIOrHIECKOMY KPHTEPHIO.

CpaBHI/ITe.HbHaﬂ XapaKTepPHUCTHKa €CTECTBEHHOr0 U UCKYCCTBEHHOTO
or6opa.

CpaBHeHHe NPOLECCOB ABUKYLLETO U CTAOUIH3UPYIOLLEro oTGopa.

CpaBHeHHe TPOLECCOB IKONOTHUECKOTO U reorpa(uueckoro BU1000-
pasoBaHusl.

CpaBHHTeJIbHASI XapaKTePUCTHKA MUKPO- 1 MAKPOIBOJIIOLIUH.

CpaBHHUTe/IbHAS XapAKTEPUCTHKA MyTeil SBOJIIOLMHI M HATPABJIEHHI
9BOJIOLIMH.

BeisiBienye apoMopdo30B y pacTeHHil.

BoisiBsieHHe HaKoananTaluil y pacTeHui.

BeisiBienure apoMoph0o30B Y #KHBOTHbIX.

BrisiBieH1e wanoananrtaiyil y >JkKUBOTHbIX.

AHHJII/I3 W OLICHKA Pas/IMiHbIX TUIOTE3 BOSHUKHOBEHUS 2KU3HH Ha 3€MJ]€.

Ananus 1 oUeHKa Pas/IMUHbIX THIIOTE3 TPOHCXOXKIAEHHS UeI0BeKa.
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AHaJsia 1 oleHKa pas/iMuHbIX THITOTe3 (POPMHUPOBAHHUS YeslOBeYeC-
KHX pac.

Axocucremsl (40 yacoB)
Dkosorudeckne GakTopbl, 0OWUe 3AKOHOMEPHOCMU UX BAUSLHUL HA OP-
2AHU3MbL. 3AKOH onmumMyma. 3aKoH MuHuMyma. buoroeuueckue pum-
mol. Domonepuodusm.

[TonsiTust «6uoreoteHo3» U «3KocucTeMa». Bunosas u npoctpanct-
BEHHas CTPYKTypa 3KOCHUCTEMBbI. KOMHOHeHTbI 9KOCHUCTEMBbI.

[TuwieBble cBs3u B sKocucreme. Tpoduueckue ypoBHu. Tunet nuue-
solx yenedl. [TpaBuna skosnorudeckoit nupamupsl. Kpyropopot Beliiects
¥ NIPeBpaLLleHHs SHEPTHH B 3KocHcTeMe. CaMoperyJisilus B 9KoCHCTeMe. ¥e-
TOHUMBOCTb M AMHAMUKA KocucTeM. Crnaduu passumus 3KOCUCMEeMbL.
Cyxueccusi. Arpo3KOCHCTEMBI.

Buochepa — ryiobanbHas skocucrema. Yuenue B.M. Bepnanckoro
o 6uocepe. OcoGeHHOCTH pacripe/iesieHdst GHomMaccehl Ha 3emJe. Brosoru-
ueCKHIl KpyroBopoT. buoeeHHas muepayus amomos. dsoolus Guocde-
pbl. [loGasibHble aHTporioreHHble H3MeHeHHusi B GHocepe. [Tpobiema ye-
TOHYMBOrO pa3BUTHs OHOCHEPHI.

Hemoncmpayuu

SKOJIOI‘I/ILIQCKI/IG q:)aKTOpbl W UX BJIASIHUE HA OPraHu3Mbl.

Buonoruueckne purmbl.

doronepuoauam.

DkocucreMa.

SIpycHocTb pacTUTEBHOrO COOOLLECTBA.

[IuieBsble 1enu 1 ceTH.

Tpoduueckne ypoBHH 5KOCHCTEMBI.

[IpaBu/ia 5K0JIOrHYECKOH TUPAMUIBL.

Me)KBl/lIlOBble OTHOLLIEHHUSI: NapasuTU3M, XUIIHUYECTBO, KOHKYPEHILHS,
CHMOHO3.

Kpyrosopot BelliecTs H npeBpalleHnst SHEPrUn B SKOCHCTEME.

Cykueccust.

Arposkocucrema.

Buocdepa.

KpyroBopothl yriiepona, azota, docopa, KHCJI0poja.

Buopasnoo6pasue.

[no6anbHble 9KOJMOTHUECKHE TTPOOJIEMBI.

[TocsiencTBHS 1esITEIBHOCTH HeJIOBEKA B OKPY2KaloLLei cpejie.

Buocdepa u uesosex.

3anoBeJHUKKU U 3aKa3HUKH Poccuu.

JlaGoparopHble U MpakTHYecKre paboTbl

Hab6smoznenue u BbisiBJeHME TPUCTTIOCOONEHHH Y OPraHU3MOB K BJIHSI-
HHUIO PA3JIMYHBIX KOJOTHYECKUX d[')aKTOpOB.

BrisiBiieHre aOMOTHUECKHUX U OMOTHYECKHUX KOMIIOHEHTOB 9KOCUCTEM
(Ha oT/1e/IbHBIX TPUMeEpaXx ).

BrisiBnienue AHTPOTIOTE€HHbIX HU3MEHEHHUH B 9KOCUCTEMax CBOCH MeCT-
HOCTH.

CocraBJieHue cxeM MepeHoca BeLIeCTB U SHEPTHH B SKOCHCTeMax (IH-
LLIEBBIX LENeH 1 ceTeit).

CpaBHHTeJIbHAS XapAKTEPUCTHKA 9KOCHCTEM H arPOIKOCHCTEM.
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OnucaHne KOCHCTEM CBOE MECTHOCTH
(BUIOBast ¥ IPOCTPAHCTBEHHAS CTPYKTYpa, ce-
30HHbIC UBMEHEHHUSI, HAaJIMUHE aHTPOIOr€HHbIX U3~
MEHEHHUH ).

OnucaHne arposKOCHCTEM CBOE MECTHOC-
TH (BUIOBasi M NPOCTPAHCTBEHHAS CTPYKTYpa, ce-
30HHbIC UBMEHEHHUSI, HAaJIMUHE aHTPOIOre€HHbIX U3~
MEHEHHUH ).

HcenenoBatue H3MeHEHHIT B 9KOCHCTEMAX
Ha GMOJIOTHYECKHUX MOJIEJISIX (aKBAPHYM ).

Peliienne sK0JI0rHUeCKHX 3aj1ay.

Cocmasaenue cxem Kpyeosopomos ye-
aepoda, Kucaopoda, azoma.

AHasns 1 oleHKa ri106abHbIX aHTPOIO-
FeHHbIX M3MeHeHHH B Guocdepe.

[IpumepHbIe TeMbl IKCKypcHid

Croco6bl pa3MHOXKEHHs] PACTEHHI B IPH-
pojie (OKPECTHOCTH LLIKOJIbI ).

M3MeHUHBOCTb OPraHU3MOB (OKPECTHOCTH
LLIKOJIbI ).

Muoroo6pasue BuoB. Ce30HHbIe H3MeHe-
HUS B IPUPOJIE (OKPECTHOCTH LLIKOJIbI ).

Mmuoroo6pasue copToB pacTeHHH U TOPOJL,
2KUBOTHDIX, METO/Ibl UX BbIBE/ICHHS (CeﬂeKLLI/IOH-
Has CTaHLMS, MJIeMeHHast hepMa WM CeJIbCKOXO0-
35ICTBEHHAST BLICTABKA ).

EcrecrBennbie u UCKYCCTBEHHbIE 9KOCHUC-
TeMbl (OKPECTHOCTH LLKOJIbI ).

Pesepsroe spemss — 26 uacos.

TpeGoBAHMA K YPOBHIO
NOArOTOBKWN BbIYCKHUKOB

B pesyavmame usyuenus 6uonrozuu Ha npo-
punvrom yposne yueHux 0onrsicen

3HaTb /MOHUMATh
® OCHOBHbLE NOA0IHCeHUSA GUOJIOTHIECKHX TEO-
pHil (K/1€TOUHAs TeOPHst; XPOMOCOMHAsT TEOPHS
HACJIEJICTBEHHOCTH; CHHTETHYECKAast TEOPHUsT 9BO-
JIOLMM, TEOPHS aHTPOTIOTeHe3a ); yueHHit (0 myTsx
1 HanpasJseHusix sposionuu; H.W. Basunosa
0 LIEHTPax MHOr00Opa3Hs U MPOUCXOKIEHHUS
KyJITYpHBIX pactenuit; B.M. Bephanckoro o 6u1o-
cepe); cytHocTb 3aKoHOB (1. MeHpesnsi; cuen-
sienHoro HacaenoBanus T. Moprana; roMmoJioru-
YeCKHX PSZIOB B HAC/IE/ICTBEHHOH H3MEHUHBOCTH;
3apOJIbILIEBOTO CXOJICTBA; OGHOTEHETHUECKOTO );
3aKOHOMEPHOCTEH (H3MEHUMBOCTH; CLIETJIEHHOTO
HacJ/1eI0BaHUs; HACJleIOBAHHS], CLIENJIEHHOTO
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C 110JI0M; B3aHMOJEHCTBHSI F€HOB M HX LIUTOJIOTH-
4eCKHX OCHOB); TIpaBuJl (1omuHupoBanus I Men-
J1eJ151; 9KOJIOTHUECKON TUPAaMUJIbl ); THIOTE3 (UHC-
TOTbI FAMET, CYLIHOCTH U TIPOUCXOKIIEHHS KU3HH,
TIPOUCXO2K/ICHHS YeJI0BEKA );
® cmpoetue 6uor02udeCKUX 00BEKMO8:
KJIETKH (XMMHUECKHl COCTaB U CTPOEHHE ); TEHOB,
XPOMOCOM, JKEHCKHX M MyKCKHX FaMeT, K/JIETOK
TIPOKAPUOT U 9YKAPHOT; BUPYCOB; OLHOKJIETOUHbIX
¥ MHOTOKJIETOUHBIX OPIaHU3MOB; BHIA H SKOCHC-
TeM (CTpyKTypa);
® cyuwHoCcMmb 6UoA02ULeCKUX NPOUECcCO8
u sA6AeHuil: 06MeH BELIeCTB U NpeBpaLleHust
9HEPrUH B KJIETKe, (POTOCHHTE3, MIACTHIECKUH
1 SHepreTHUeCKHit 0OMeH, GpoxKeHHe, XeMOCHH -
Te3, MHTO3, Me[103, Pa3BUTHE raMeT Y LIBETKOBbIX
pAacCTeHHil U MO3BOHOUHbBIX XKHBOTHbIX, PA3MHOXKe-
HHe, OIIONOTBOPEHHE Y LIBETKOBBIX PACTEHHIT
1 TO3BOHOYHBIX KHBOTHbIX, HHIMBHIyaJbHOE pa3-
BUTHE OpPraHu3ma (OHToreHes), B3aHMOZCHICTBHE
TeHOB, MOJly4eHHe reTepo3nca, NOJHUIMIIOHI0B, OT-
JaéHHBIX THOPHIIOB, AEHCTBUE HCKYCCTBEHHOTO,
JIBIXKYLLIETO M CTaGU/IH3UPYIOLLero oT6opa, reo-
rpathHiueckoe U 9K0J0rHIecKoe BUI000pa3oBatue,
BJIHSIHUE 3J1eMEHTAPHBIX (PAKTOPOB 3BOJIOLMH Ha
reHO(OHL NOMYJISILH, (POPMUPOBAHHE MPUCIIO-
COoOJICHHOCTH K Cpejie 0OHTaHHs!, KpyroBOpOT Be-
LLECTB U NPEeBPALLEHHs] SHEPTUH B SKOCHCTEMAX
1 Guoctepe, 3BoJIOLHS OGHOChEDHI;
® COBpeMeHHYI0 GHO0JIOrMYeCKYI0 TepMHHOJIO0-
TMIO0 U CUMBOJIUKY;

yMmeTb
® 00BACHAMb: POJIb GHONOTHIECKHX TEOPHI],
Wie, MPUHLMIIOB, THITOTe3 B (POPMUPOBAHHH CO-
BPEMEHHON €CTeCTBEHHO-HAYYHO! KaPTHHBI MUPA,
HAYYHOrO MUPOBO33PEHHS]; €AMHCTBO JKUBOH U He-
YKMBOI PUPO/IbI, POJICTBO YKUBbIX OPraHU3MOB,
MCMOJ1b3Ys1 OHOJIOTHUECKHE TEOPHH, 3aKOHbI M Npa-
BUJIA; OTPULIATE/ILHOE BJIMSHUE aJIKOTOJIsl, HHKOTH-
Ha, HAPKOTHUYECKHX BELLECTB HA PA3BUTHE 3aPO/Ibl-
1112 4eJIOBEKa; BJIMSIHHE MyTareHOB Ha OPraHu3M
ueJI0BEeKa; B3aHMOCBSI3H OPraHU3MOB U OKpY2Kalo-
LeH Cpejibl; MPUUMHBI SBOJIOLUH BHIOB, UeJIOBe-
Ka, 6Hocdepbl, €IMHCTBA YeJI0BEUECKHX PaC, Ha-
CJIE/ICTBEHHBIX U HEHAC/IEICTBEHHBIX I3MEHEHH,
HaCJIeICTBEHHbIX 3a00/1€BAHHIL, T€HHBIX 1 XPOMO-
COMHbIX MyTaLMi, YCTOHYHBOCTH, CAMOPETYJIALIUH,
CaMOPa3BUTHsI U CMEHBI SKOCHCTEM, HEOOXOIUMOC-
TH COXpaHEeHHst MHOr00Opasusi BUIOB;

B MUHUCTEPCTBE OBPA30BAHUA
U HAYKH PO

® YCMAHABAUBAMb 83AUMOCBA3U CTPOCHUS U (PYHKLHI MOJIEKY.1
B KJIE€TKE; CTPOCHUS U Cl:)yHKLLI/lﬁl OPraHoOU10B KJICTKH; MJIaCTHYECKOTO U IHEP-
reTHIeCKOro oOMeHa; CBETOBBIX H TEMHOBbBIX peakLUil (POTOCHHTE3a; ABHIKY-
LLIMX CHJ1 9BOJIIOLIMK; ITyTEH W HANIPABJICHUE 9BOJIIOLIUH;
® pewams 3a1a41 Pa3HOH CJI0XKHOCTH 110 GHOJIOTHH;
® COCMABAAMb CXeMmbl CKPCLIMBAHUS, MyTeH epeHoca BELLIECTB U 9HEP-
THH B KOCHCTeMax (1leny MUTaHus, MUILEBbIE CETH );
® ONUCLIBAMD KJETKH PACTEHUI U XKHBOTHBIX (110, MUKPOCKOIIOM ), 0CO-
6efl BUa M0 MOP(OJNOrHIECKOMY KPHTEPHIO, SKOCHCTEMBI H arpO3KOCHCTe -
MbI CBOEH MECTHOCTH; TOTOBUTb W OMUCBLIBATH MUKPOIIpernapaThl;
® 8b611844Mb NIPUCNOCO6/IEHHSsT OPraHU3MOB K cpesie 0OUTaHHsI, apoMop-
(212)03b1 W uaroaaanTtauiuuu y paCTeHI/Iﬁ W 2KUBOTHBIX, OTJIMYUTEJIbHbIC TPU3HAKH
JKUBOTO (Y OT/IE/IbHBIX OPraHU3MOB ), aOHOTHUECKHE U OHOTHYECKHE KOMITO-
HEHTbI 5KOCUCTEM, B3AUMOCBA3U OPraHu3MOB B 5KOCUCTEME, HCTOUYHUKHU MY -
TareHoB B OKpy»Katollleil cpejie (KOCBEHHO ), aHTPOTOreHHbIe H3MEHEHHUS]
B 9KOCHCTEMaX CBOETo PeruoHa;
® uccaedosams GUOJIOTHUECKHE CHCTEMbI HA GHOJIOMHYECKHX MOJIEJISX
(akBapuym);
® cpasHusame GHOJIOTHUECKHE 00BEKThI (KJIETKH PACTEHUI, XKUBOTHBIX,
rpUOOB U GAKTEPHH, SKOCUCTEMBI H arPOIKOCHCTEMBI ), TIPOLIECCHI H sIBJIE-
HUsA (0OMEH BELLECTB y PACTCHUH M XKHBOTHDBIX; MJIACTHYCCKUI U SHEPreTH-
yecKHuil 0OMeH; (DOTOCHHTE3 U XEMOCHHTE3; MUTO3 M Mel03; GecroJioe
¥ M0JI0BOE Pa3MHOXKEHHE; OTIOI0TBOPEHHE Y 1IBETKOBBIX PACTEHHH H M0-
3BOHOYHBIX 2KHBOTHBIX; BHEIIHEE U BHYTPEHHEE OMJIOAOTBOPEHUE] ClZ)Oprl
€CTEeCTBEHHOro 0TO0pa; HCKYCCTBEHHBIH U €CTECTBEHHBIH 0TOOP; COCOObI
BHI[OOépaSOBaHI/Iﬂ; MaKpO- U MUKPO3BOJIIOLMIO; MYTH U HAIPABJCHHUA 5BO-
.HK)LLI/[I/I) W JIeJ1aTh BbIBO/Ibl HA OCHOBE CPABHEHH;
® aHaAU3UPOBANb U OUEHUBANMb PA3JIMUHbIC THITOTE3bl CYLIHOCTH 2KH3-
HHU, IPOUCXOK/ICHHUS YKU3HH U UEJI0BEKA, YeJI0BEYECKHUX pac, ro0aJjbHble
AHTPONOre€HHbIC UBMEHEHHUST B 61/10cqoepe, ITHYECKHE aCleKTbl COBPEMEHHBIX
UCC/IeIOBAaHUI B OHOJIOTHUECKOH HayKe;
® ocywecmsnims camocmoamensHoll NOUCK GUON02U1eCKOU UH-
gopmayuu B paznuHbIX HCTOUHHKAX (ydeOHBIX TEKCTaX, CIPABOYHHKAX,
Hay4HO-TIOMyISIPHBIX H3/IaHUSIX, KOMIbBIOTePHBIX 6a3ax, pecypcax Murep-
HeTa) W MPUMEHATH eé B COOCTBEHHBIX HCCIe0BaHUAX,

MCNoJb30BaTh MPUOOPETEHHDbIE 3HAHUS U YMEHUSl B PAKTUYEeCKOH
JAeaTeJIbHOCTH U ﬂOBCC}lHeBHOﬁ 2KU3HH /14
® PaMOTHOTO 0hOPMJIEHHS PE3YJIbTATOB OHOJOTHUECKHX HCCIE10-
BaHHUI;
e 000CHOBaHHS M cOBJIONIEHHS TIPABUJI MOBEAEHHS B OKpYzKalolLel cpeje,
Mep NPO(MUIAKTHKH PaclpocTpaHeHHs! BUPYCHBIX (B ToM uncie BUY-un-
(heKLMM ) U APYTUX 3a00JIeBAHUI, CTPECCOB, BPEIHBIX MPUBbIUEK (KypeHHe,
AJIKOrOJIM3M, HAPKOMaHUs );
® OKa3aHMs MePBOK MOMOLLH NPH MPOCTYAHBIX U APYTHX 3200/ BAHUAX,
OTpaBJIEHUN MULLEBBIMU MPOAYKTAMHU;
® OlpeaeseHus COOCTBEHHOM IMMO3UIUH 1O OTHOLIEHHIO K 9KOJIOTHYECKHUM
npo6JieMam, MOBEAEHHUIO B TPUPOTHON CPeJE;
® OIEHKH 3THYECKHUX ACMEKTOB HEKOTOPBIX HCCﬂeZ[OBaHI/lﬁ B 00J1aCTH
OUOTEXHOJIOTHH (KJIOHHUPOBAHHE, HCKYCCTBEHHOE OMJIOJI0TBOPEHHE ).



