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eas npenogaBanus JTUCUUILIMHBI:

1.1 Heap 1 3aga4y JTUCHUILIHHBI

Heab n3yuenns y4eOHoi 1ucumiInebl «bruonorus» Ha 6a30BOM ypoBHE —
OBJaJicHUe  OOYYaloOIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra W MNpUOOpPEeTEeHHE YyMEHUMU
WCIIOJB30BaTh ATU 3HAHMS JUIS TPAMOTHBIX JIEUCTBUU B OTHOIIEHUH OOBEKTOB
YKUBOM MPUPOBI U PEIISHUS] Pa3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTukenue e M U3y4YeHUs: y4eOHOUM MUCUHMILIMHBI «buoJjgorus» Ha
0a30BOM ypOBHe 00ecne4YuBaeTCs pelieHneM CJeAyIIuX 3a1a4:

— OCBOCHHE OOYYArONTUMHUCS CUCTEMBI 3HAHUM O OMOJIOTMYECKUX TEOPHSX,
YUYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, NPABUIAX, CIYXKAIUX OCHOBOM
11 GOPMUPOBAHUSI MPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHpa; O
METOJIaX HAy4YHOr0 MO3HAHMS; CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM PaA3HOTO YPOBHSI OPTraHMU3AIMU; BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

— (opmupoBaHue y 00yJaromuxcs Mo3HaBaTEIbHbBIX, UHTEJUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B TPOIECCe aHajdn3a JAaHHBIX O MyTSX Pa3BUTHS B
OWONIOTMY HAYYHBIX B3TJISAOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKMBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3aluy;

— CTaHOBJIEHHWE Yy oOydJaromuxcs oOmeld KylabTypbl, (DYHKIIMOHAIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHpA KUBOW NOPUPOABI HA OCHOBAHMW 3HAHUM W OIbBITA, MOJYYECHHBIX MPU
U3y4eHUU OMOJIOTHN;

— (opmupoBaHHe y OOyYarONUXCS YMEHHA WIIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHWUW B MPAKTUYECKOW JIESITEIBHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHUNA U arpoOMOTEXHOJIOT U,

— BOCIIUTaHHE YOCKAEHHOCTH B BO3MOXKHOCTH MO3HAHUSI YEJTOBEKOM KUBOU
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKHIX
HOPM TIPU IPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHMM;

— OCO3HAHHE IIEHHOCTH OMOJIOTWUYECKHX 3HAHWUW NJIsi TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 1151 HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

— IPUMEHEHHE MPUOOPETEHHBIX 3HAHUI M YMEHHUI B MOBCEIHEBHOM KU3HU
JUI. OLCHKH MOCJIEACTBUM CBOEU NESATEIBHOCTH IO OTHOUIEHHUIO K OKPYKAIOIIEH
cpenae, COOCTBEHHOMY  3/I0pOBbIO; O0OCHOBaHHME U  COONIOJIEHHE  Mep
npodUIaKTHUKA 3a00JIeBaHUM.

Pasnenbl aucuumuiuebl: buonoruss kak Hayka; JKuBble CHCTEMBI U HX
opranuzanus; XUMHUYECKHI COCTaB M CTPOCHUE KIETKH; KU3HEIESITEIbHOCTD
KJIETKH;  Pa3MHOXXE€HME W UHAMBUAYaJbHOE  pPAa3BUTHE  OPraHU3MOB;
HacnencrBeHHOCTh YW HM3MEHUMBOCTh OpraHu3MoB; Cenekius OpraHu3MOB.



OCHOBBI OMOTEXHOJIOTHH; DBOJIIOIIMOHHAS OMoJioTHs; BO3HUKHOBEHHE 1 pa3BUTHE
xu3Hu Ha 3emse; Opranu3mbl U OKpyxkawoiias cpena; CooOmiectBa u
DKOJIOTHYECKUE CUCTEMBI.
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Pabouas mnporpamMma JUCLMIUIMHBI COCTaBJIeHA B COOTBETCTBMM (eepaibHbIM
rocy1apCTBEHHBIM 00pa30BaTe/IbHBIM CTaHAAPTOM cpeiHero obmiero obpasoBanus (yTBEpIKIAeH
npukazoM Munobpnayku Poccun ot 17 mast 2012 1. Ne 413), denepanbHbIM rocy1apcTBEHHBIM
oOpa3oBaTelbHBIM  CTAHAAPTOM  cpeaHero  npodeccuoHasbHOro  obpasoBaHus 110
cneunansHocT  40.02.02  IlpaBooxpaHuTesbHast JEATEIBHOCTh (YTBEPXKIACH  IIPUKA30M
Munobpuayku Poceun or 12 wmas 2014 r. Ne509), mnpumepHoif riporpammoii
obmeobpaszoBarenbHoit  yueOHOM jgucummummHbl  «Pycckuit  s3bIk  (6a30BBI  ypOBEHB)»
(pexomenjioBana ®denepanbHbIM TOCYJAAPCTBEHHBIM OIO/DKETHBIM HAYYHBIM  YUPEXKJIEHUEM
«MuctutyT crpareruu pasBuTusi oOpasoBanus Poccuiickoli akajgemunm 00pa30BaHHA» B
KauecTBe IpUMepHOH paboueil mnporpammsel cpejHero obmero obpaszoBaHusi; oj00peHa
pemenneM ®YMO 1o obiiemy obpazoBanuio, rmporokost Ne 7/22 ot 29 ceutsops 2022 r.), Ha
ocHOBaHMH yuyeOHOro miana ouHoit ¢popmsl o6yuenus: OIIOIT CITO — nporpaMMBl OATOTOBKH
cnenuanuctoB  cpeanero 3Bena (manee — [IIICC3) 40.02.02 IlpaBooxpanuresbHas
JCSTEIBHOCTD, 0JJOOPEHHOr0 YUeHbIM COBETOM yHHUBepcuTeTa (rpotokos ot 28 despans 2022
r. Ne 7).

PaGowast nporpamMma AMCUMIUIMHBI OOCY’)KJIeHA M PEKOMEHJ0OBaHAa K peaau3aluv B
obpasoBaTeqpHOM Tpolecce Juis 00ydeHHs CTYJEHTOB ouHOW (opmbl obyuenus mo ITIICC3
40.02.02 IlpaBooxpaHuTesipHas [eATEIbHOCTh Ha 3aceJaHUM Kadeapsl OHOMEIMIIMHCKON
WH)KEHEPUH (ITPOTOKOI OT € » 20 . Ne ).

3aB. kadepoit

OroMe IMITHHCKOI ot —
WMHIKEHEPHUH / H.A. KopeneBckuii

7
Pa3paGoT4uK K.T.H. L/ﬂjfj) K.B. PasymoBa

CormnacoBaHo: Ha 3aceflaHuu Kadeapbl aJMUHHCTPAaTHBHOIO M TPYAOBOrO IIpaBa
(MpOTOKOJI OT «___ » 20 r. Ne )

3aB. kadeapoii /%?Qﬁ E.B. ITo3guskosa

Jupexrop HayuHOU OubIMOTEKH @&LAZ?Z B.I'. MakapoBckast
%

PabGouasi mporpamMma JUCUMIUIMHBI TE€PECMOTpPEHa, OOCYKJeHa M PEKOMEHJI0BaHa K
peaymzanuu B 00pa3oBaTeILHOM IMpOIEcce Ha OCHOBAHMM Y4eOHOro ruiaHa ouHOi (opMmBbl
obyuenns ITIICC3 40.02.02 IlpaBooxpaHHUTENbHAS JEATEIBHOCTh, OJ00PEHHOr0 Y4YeHBIM
COBETOM YHHBepcutTera (MPOTOKOJI OT «  » 20 r. Ne ), Ha 3acelaHuH
Kageapsl OMOMEMIMHCKOM NHKEHEPHH (TIPOTOKOJ OT «_ » 20 r.Ne ).

3aB. kagepoii
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OBIIIAS XAPAKTEPUCTHUKA YUYEBHO! JIUCLIMITJIMHBI « BUOJIOT U ST

YueOnas nucuuruinHa «buonorus» B cpenHeM o60mieM oOpa3oBaHUHM 3aHUMAET
BakxHoe Mecto. OH obecrieunBaeT (GOpPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAay4YHOM KapTHUHE MHUpA; paclupseTr W o0000maeT 3HaHUS O JKMBOM Mpupojne, €€
OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpPraHM3allMd U BOJIONUH; CO3AAET YCIOBUS
JUISl:  TIO3HAHMSI 3aKOHOB JKMBOM  MpUpPOAbl, (opMupoBaHus (HYHKIIMOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3J0pOBOTO M 0€30MacHOro o0pasa >KHU3HU, JKOJIOTHUUYECKOIro
MBIIIJICHUS, IEHHOCTHOT'O OTHOIIIEHUS K )KMBOU MPUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHne yyeOHast TUCIMIUIMHA «BUONOTH» UMEET TakKe ISl pelIeHus
BOCITUTATEIBHBIX U PA3BUBAIOLIUX 33J1a4 CPEHEr0 00I1Iero o0pa3oBaHus, COIMaIN3alluu
oOyuaronuxcs. M3yueHue Ouosiormu oOecneyrBaeT YclIoBUsA JUisi (OPMHUPOBAHUS
MHTEJUIEKTYaJbHbIX, KOMMYHHKAIIMOHHBIX U UH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON
KYJBTYpBI, CIOCOOCTBYET MHTETPAlMK OWMOJIOTUYECKUX 3HAHUU C TPECTABICHUSIMU W3
APYTUX Y49eOHBIX MPEAMETOB, B YaCTHOCTH, (pU3MKH, XUMHUH U Teorpaduu. HazBanHsie
MOJIOKEHHUS O TIpeIHA3HAYCHUH y4eOHON TUCIHUIUTMHBI «BHONOTHs) COCTaBMIM OCHOBY
IUIA  OTpeAeNieHUs] TOAXOAOB K OTOOpY H CTPYKTYpPHUPOBAHHMIO €r0 COJNEpKaHUS,
MPEJICTaBICHHOTO B JAHHOUN MpOTpamMmMme.

OT60p conepxaHust yuyeOHOM IUCHMIUIMHBI «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULIMHA KyJIbTYp COOOPa3HOro MOJX0Ja, B COOTBETCTBHUH C KOTOPHIM
oOyuaroluecs: JOJKHbl OCBOMTb 3HAaHUS M YMEHUS, 3HAUUMBbIE A (OPMHUPOBAHUS
oO1Ieil KyJIbTypbl, ONpEAEAIoNe aJeKBaTHOE MOBEACHUE YEIOBEKa B OKpY’KaroleH
IPUPOIHOM cpele, BOCTpPeOOBaHHbIE B TIOBCEJIHEBHOM JKM3HM M IPaKTUYECKOU
aestenbHocTH. Ocoboe MecTo B JITOM CUCTEME 3HAHUM 3aHUMAIOT  BJIEMEHTbI
COJIEp)KaHusl, KOTOpblE CIyXaT OCHOBOM g (OPMUPOBAaHUSA TNPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIOCOOCTBYIOMINX T€PMAHU3AINH OHOIOTHYECKOTO 00pa30BaHu.

CTpykTypupoBaHHE  COJEp)KaHUS  y4eOHOro MaTepuajga B Iporpamme
OCYILIECTBIICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYMUTEIbHBIX
OCOOCHHOCTSIX JKMUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHHW3aliil H SBOMIONUH. B
COOTBETCTBHUH C OTHUM B CTPYKType Y4eOHON IUCHUIUIMHBI «BHONOTHS BbIIEIEHBI
CIeyIoIne coaep)katenbHble JuHUH: «buonormss kak Hayka. MeToasl HaydHOTO
no3HaHus», «Knerka xak Ouonormueckas cucremay, «OpraHm3m Kak OHOJIOTHYEcKas
cuctema», «CucreMa U MHOrooOpasue OpraHMYeCKOro Mupa», «IBOJIIOLMS >KUBON
IPUPOJIB, « DKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTH.

LEJIV U 3AJJAYM YUEBHOI JUCHUTUIMHBI « BUOJIOT W ST»

enr wu3ydenuss y4yeOHOW IuCUUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE OOYYArOUIMMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIMOHAJIBHOW OpraHU3aluu
’KUBBIX CHCTEM PAa3HOTO paHra M MpuoOpeTeHrne YMEHUN HCMOIb30BaTh 3T 3HAHUS NS
IPaMOTHBIX JACMCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJBI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX TPOOJIEM.



JlocTmxenne 1enu u3ydeHus ydeOHo# mucuuruinsbl «buonorus» Ha 06a30BOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a/1ay:

—  OCBOCHHME OOYYaIOIIMMUCS CHUCTEMBl 3HAHUI O OMOJIOIMYECKHUX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, IPABWIIAX, CIYKAIIUX OCHOBOM JIA
(GbopMHpOBaHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOM KapTHUHE MHUPA; O METOAAX
HAYYHOTO MO3HAHUSA;, CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHM3alMy; BBIJAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX HCCIEIOBAHMIX B
OMOJIOTHY;

—  (opmupoBanue y oOydaromuXcsl MO3HABATENbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCE aHAJIN3a JIaHHBIX O MYTAX pa3BUTHSA B OMOJIOTUU
HAy4YHBIX B3IJIA0B, WJEH M IOAXONOB K H3YYCHHMIO JKMBBIX CHCTEM Pa3HOIO YPOBHS
OpraHu3alNy;

—  CTaHOBJICHHME Yy O0OydYaromuxcsi oOIeld KyJabTyphl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MHUpa
KUBOM TPUPOJbI HAa OCHOBAHMM 3HAHMM W OIbITa, MNOJYYEHHBIX MPU H3YyUYECHUU
OMoJI0rNY;

—  (¢opMmupoBaHHE Yy OOyYarOUMXCsl YMEHHMH WILIIOCTPUPOBATh 3HAYEHUE
OMOJOrMYECKUX 3HAHUW B TMPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA, pPa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHil;

—  BOcnuTaHue yOexJAEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILLIEHUS K HEH, COOMIIOIEHUSI STUUYECKUX HOPM
MIpU TIPOBEJCHNUU OMOJIOTUYECKUX UCCIICIOBAHUM;

—  OCO3HAHHME LIEHHOCTU OMOJIOTMYECKHX 3HAHWM [Jis MOBBILICHHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPHI, 1Uisl POPMUPOBAHUSI HAYYHOI'O MUPOBO33PEHNUS;

—  NpUMEHEHHE NPUOOPETEHHBIX 3HAHWW U YMEHUU B MOBCEIHEBHOM JKHU3HU
JUISl OLIEHKH TIOCJIECTBUI CBOEH JEATENBHOCTH 10 OTHOLIEHUIO K OKpYXKarolen cpene,
COOCTBEHHOMY 37I0pOBbIO; OOOCHOBaHHME U COOJIOJEHHE Mep MPOPHIAKTUKA
3a00JIeBaHUM.

MECTO YYEEHOU JUCLUITIJIMHBI «BUOJIOTUSI» B VHEBHOM ITJIAHE

VYuebnas aucruminHa «buonorusy sSBIseTcs y4eOHBIM MPEAMETOM 00s3aTEIbLHOMN
npeaMmeTHonr obmactu «EctecTBenHo-Hayunble mpeameTsy PI'OC cpegnero ooOiero
o0Opa3oBaHUs.

VYuebnas paucnumuinHa «buomorus» Bxomutr B 001IeoOpa3oBaTEIbHBIN UK
y4eOHOrO IJIaHa.

YyeOnas nucuuruinHa «bronorus u3ydaercs Ha 0a30BOM ypOBHE.



[JIAHUPYEMBIE PE3YJIBTATEI OCBOEHUS YUEBHOM JNCHUITJIMHBI
«BHNOJIOT' US»

JIMHHOCTHBIE PE3YJIBTATDI

B cTpykType IJMYHOCTHBIX PE3YJIbTATOB OCBOCHUS mpeaMera «buonorus»
BBIJICJICHBI  CJIEIYIOLIME COCTABJISIIONIME: OCO3HAaHUE OOYYAIOMIMMUCS POCCUMCKON
IrPAXKIAHCKOM MJEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO; HAIMYUE MOTUBALMM K OOYYEHHIO OMOJIOTHMH; LieJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAMIMA  pa3BUTUS OMOJOTMYECKOTO 3HAHUS; TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIMXCSI PYKOBOJACTBOBATHCS B CBOEH JIEATEIHHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMU CHUCTEME OUOJOTUYECKOTO O0Opa30oBaHMUS;
HaJIMuue HKOJOTUYECKOTO IPaBOCO3HAHMS, CIHOCOOHOCTU CTaBUTh II€IM M CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YJABTATHI OCBOCHUS JHUCIUIUIAHBI «BHOJOTUS» TOCTUTAKOTCS B
€IMHCTBE YU4eOHO! U BOCIIUTATEILHOU IESITEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJBTYPHBIMU, HWCTOPUYECKMMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPHUHSATBIMU B OOIIECTBE TMpaBWJIaMM M HOPMaMH TIOBEJCHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHSA, Pa3BUTHUS
BHYTPEHHEW MO3ULMU JUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY U IMPABOINOPSIKY,
YeJIIOBeKYy TpyJda M CTaplieMy TMOKOJICHHIO, B3aMMHOTO yBaXEHUs, OEpexHOro
OTHOILLIEHUS K KYyJbTYpPHOMY HACIEIUIO U TPaJULIUsM MHOTOHAIMOHAJIBHOTO HapoJa
Poccuiickon denepannu, Npupoae U OKPYKaAKOIIEH Cperie.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI Y4€OHOM MUCHUIUIMHBI «BHONOTHS» JOJKHBI
OTpaXkaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIMNX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUMCKOTO OOIlEeCTBa, pacCUIMpPEeHHE >KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TPOIECCE pEANM3AlMM OCHOBHBIX HAIPABICHUN BOCHUTATEIBLHON
NEATEIbHOCTH, B TOM YHCJIE€ B YACTHU:

1. I'paxxmaHCKOro BOCHUTAHMS:

— (OpCUPOBAaHHOCTHh TPAKIAHCKON MO3UIUUA OOYYaIOIIETOCs KaK aKTHBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

— OCO3HAaHHME CBOMX KOHCTUTYITMOHHBIX TIPAB M OOS3aHHOCTEH, YBaKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;

— TOTOBHOCTh K COBMECTHON TBOPUYECKOW NEATEILHOCTH TIPH CO3JaHUU y4eOHBIX
MIPOEKTOB, PEIICHUH YYCOHBIX M MO3HABATEJIbHBIX 3aJ1a4, BBIMOJHEHUH OMOJOTHYECKUX
AKCTIIEPUMEHTOB;

—  CIOCOOHOCTH OMpPEEsATh COOCTBEHHYIO MO3UIIMIO TT0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;



— yYMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOIUMOCTH KOH-CTPYKTYPHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIECHUSIMH, KYJIbTYpPHBIMU IIEHHOCTSAMH U
COLIMAJIbHBIM TOJIOKEHHUEM;

— TOTOBHOCTb K COTPYIHMYECTBY B TMPOLECCE COBMECTHOTO BBIINOJIHEHUSA
yueOHBIX, TIO3HABATEIBHBIX M MCCIIEAOBATEIBCKUX 3aa4, YBAXXUTEIBHOE OTHOIICHHUE K
MHEHHUIO OINIMOHEHTOB TMpHU OOCYXIEHUH CIOPHBIX BOMPOCOB OHUOJIOTHYECKOTO
COJICpKaHMS;

— TOTOBHOCTb K TYMAHUTAaPHOMU U BOJIOHTEPCKOU NESITEIBHOCTH.

2. IlaTprOTUYECKOTrO BOCHUTAHUS:

— (OopCHUPOBAaHHOCTh POCCUMCKOW TPAX]TAHCKON HIACHTUYHOCTH, IMATPUOTH3MA,
YBAXKEHHUSI K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH mepen PoamHoN, ropaocTtu 3a
CBOM Kpai, cBOW PoanHy, CBOW S3BIK W KYJIbTYpy, IPOLNUJIOE W HACTOSIIEE
MHOT'OHAIlMOHAJIBHOIr0 Hapoaa Poccny;

— IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUIO M MAMSATHUKAM IMPUPOIBL;
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

—  CIIOCOOHOCTD OIEHUBATH BKJIAJ] POCCUNUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TTIOHUMAHUE 3HAYEeHHsS] OMOJIOTMU B MO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IEeCTBa;

— wujelHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy»eHHI0 OTEeuecTBy M €ro 3alluTe,
OTBETCTBEHHOCTb 32 €ro Cyab0y.

3. JlyXOBHO-HpPaBCTBEHHOT'O BOCIUTAHMUS:

— OCO3HAHHE TYXOBHBIX IEHHOCTEW POCCUHUCKOTO HapO/Ia;

—  (GOpCUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MMOBEICHUS;

— CHOCOOHOCTH OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHU,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

— OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYIYIIEro;

— OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POIUTEIIAM, CO3JaHHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O IPUHATUA LIEHHOCTEW CEMEMHOW XU3HU B COOTBETCTBUU C TPAIULUSIMHU
HapoaoB Poccun.

4. DCTETHYECKOTO BOCIIUTAHUSA:

— 9CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYash SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, 00IIe-CTAaBEHHBIX OTHOIICHUH;

— TIOHMMaHHE 3MOILIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

— TOTOBHOCTh K CAMOBBIPQXXCHMIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMIICHHE
MPOSBJISATh KAY€CTBA TBOPUECKOW JINYHOCTH.

5. OU3UYECKOTO BOCIIUTAHUSA:

— TIOHUMaHHE U peaju3aius 3JI0pOBOro U 0e30macHoro oopasa >ku3Hu (370pOBOE
MUTAHUE, COOJIIOJICHUE TUTMEHUYECKUX MPAaBUI W HOPM, COAIIAHCUPOBAHHBIN PEXKUM
3aHSATUN U OTAbIXA, peryisipHas (pusznueckas aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOIO
M KOMIIETCHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3UYECKOMY U TCUXHYECKOMY
310POBBIO;

— TIOHMMaHHW€ [EHHOCTH TMpPaBWI HWHIUMBUAYaJbHOTO W  KOJUJIEKTUBHOIO
0€30macHOTr0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

— OCO3HAaHME TMOCJEACTBUN WM HEMPUATHE BPETHBIX MPHUBBIUCK (YHmOTpeOJeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHS).



6. TpynoBoro BOCIUTaHHUS:

— TOTOBHOCTb K TPY/Ay, OCO3HAHHE LIECHHOCTH MacTEPCTBa, TPYIA0JI00HUE;

— TOTOBHOCTh K QKTHUBHOM JESITEIBHOCTH TEXHOJOTUYECKOM U CO-LIEJIbHOU
HaAIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBIIIOJIHATH TaKyI0 AEATEIbHOCTD;

— HHTEepec K pa3iaudHbiM cdepaM NpodecCUOHATBLHON NeAITebHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oynmymiedl mpodeccuu U peann30BbIBaTH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

— TOTOBHOCTH M CIOCOOHOCTh K OOpa3oBaHWI0O M CamMOOOpa30BaHUIO Ha
IIPOTSKEHNH BCEU KU3HHU.

7. DKOJIOTHYECKOTO BOCIIMTAHMSL:

—  9KOJIOTMYECKH IIEJIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

— TIOBBIIIEHUE YPOBHS OKOJOTUYECKOW KYJIbTYpPhl: MPUOOPETEHHE OIbITa
[JITAHUPOBAHMS TIOCTYNKOB M OLIEHKA MX BO3MOXHBIX TOCIJIEICTBUU ISl OKPYKAOLIEH
cpenbl;

— OCO3HaHHE TJOOATBLHOTO XapakTepa SKOJOTUYECKHX MpoOJieM W MyTed Hux
pelieHus;

—  CIIOCOOHOCTH MCMOJB30BaTh MPUOOpETaeMble MPU U3yUYCHUU OUOJOTUU 3HAHUS
Y YMEHUS MPU PEUICHUU MPoOJIeM, CBI3aHHBIX C PAIMOHAIBHBIM MIPUPOIOTOIb30BaHUEM
(coOmroieHne TpaBUJl TIOBEJICHHS B TMPUPOJE, HANpPABICHHBIX Ha COXpPaHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, OHOchepsbl);

— AKTMBHOE HENPUATHE ACHUCTBHM, MPUHOCAIIUX BPEA OKPYKAIOIIEH NMPUPOIHOU
cpeie, yMEHHWE MPOTHO3UPOBATH HEOJArONMPUSITHBIE HSKOJOTHUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILIATh UX;

— HaJW4YMe PA3BUTOTO IKOJOTUUECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPHI,
OMbITA JIESITEIBHOCTH 3KOJIOTMYECKOW HAIMpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
VMU B II03HABATEJIbHOW, KOMMYHUKATUBHOM M COLHMAIBHOW MPAKTUKE, TOTOBHOCTH K
Y4acTHIO B TPAKTHUYECKOMN AEATEIbHOCTH SKOJIOTMYECKON HAITPABICHHOCTH.

8. LleHHOCTH HAYYHOIO MO3HAHUS:

— (QopCHUpPOBaHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
VPOBHIO pPa3BUTHsI HAyKH W OOIIECTBEHHOW TMPAKTUKHA, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

— COBEpPIICHCTBOBAaHUE S3BIKOBOM U YUTATEILCKOM KYJIbTYphl KakK CpeACcTBa
B3aUMO/ICUCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUPA;

— TIOHMMaHHWe crnenuuku OUOJIOTMM KaK Haykh, OCO3HaHue €€ poiu B
(GbopMUpPOBAHUM  PAIMOHAIBHOTO HAYYHOTO MBIIUIECHUS, CO3JaHUM  IEJIOCTHOTO
MpEJCTaBICHUs] 00 OKpYXalolleM MHpE Kak O €IWHCTBE MNPUPOJbI, 4YeJIOBEKa U
00111eCTBa, B MO3HAHUU MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIEM COXpaHECHUS
MIPUPOTHOTO PABHOBECHS;

— yOSXIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH IS COBPEMEHHOW IMBHWIJIM3AINU:
oOecrieueHrss HOBOTO YyPOBHS Pa3BUTHS MEIUIIMHBI; CO3JaHHUS TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX PENIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEIIOBEUECTBA;
MOMCKa MyTeH BBIXOJAa M3 TJIOOAIBHBIX DKOJIOTMUECKHX MpobieM u obecreueHus



nepexofa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIIEHOMY HCTOIB30BAHUIO TIPHUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

— 3alMHTEPECOBAHHOCTb B TIOJYyYCHHH OHOJOTHYECKUMX 3HAHUH B  IEJAX
MOBBIIIICHUST OOIEH KyJIbTYphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH KaK COCTaBHOM
4acTH (PYHKIMOHAJIBHOM TPAMOTHOCTHU OOydYaromuxcs, (GopMHpyeMoOW MpU H3YYCHUU
OHOJIOTHH,

— TIOHUMaHHE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTh WCITOJIH30BaTh MOJydaeMble 3HAHMS JJISl aHAIM3a M OOBSCHEHUS
SBJICHHM OKPYKAIOIIETO MHUpA W TMPOUCXOISIIMMUX B HEM W3MEHEHUWH; YMEHHE IeaTh
000CHOBaHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAy4YHBIX (DAaKTOB M WMEIOIIUXCS JAHHBIX C
IIEJIBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

—  CIIOCOOHOCTh CaMOCTOSITEIIBHO MCIIOJIB30BAaTh OWOJIOTHMYECKHE 3HAHUS IS
perIeHus IpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSIX;

— OCO3HAaHHWE IICHHOCTH HAY4YHOH JEATEebHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO M UCCIIEAOBATEILCKYIO ACATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

— TOTOBHOCTH M  CHOCOOHOCTH K  HENpPephlBHOMY  OOpa3oBaHUIO |
caM0oOOpa30BaHMIO, K AaKTHUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUM IO OWOJOTHU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMHU.

B mpornecce mocTmkeHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYarOITUMHMCS
MpOTpaMMbl  CpeJHEero OO0IIero o0pa3oBaHUS y OOYYarOUIUXCS COBEPIICHCTBYETCS
AMOITMOHAIBHBIN MHTEIIEKT, TIPEAIIOIararomuii copMUpOBaHHOCTD:

—  CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTH ITOHMMATh CBOE SMOIIMOHAJIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOHN 3MOIMOHAIBHOU c(hephl, OBITH
YBEPEHHBIM B ceOe;

— CaMOperyJIupOBaHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TOBEJICHHE, CTOCOOHOCTh aalTUPOBATHCS K AMOIMOHATBHBIM
M3MEHCHHSAM U MPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEHM MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHHUIO ICIH U
yCIexy, ONTHUMH3M, HWHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh, HCXOAS W3 CBOUX
BO3MOKHOCTEH;

— amaTud, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATH SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €ro TMPHU OCYIICCTBICHUH KOMMYHHKAIIUH, CIOCOOHOCTh K
COYYBCTBHUIO M COTIEPE)KUBAHHMIO;

—  COIMAJBHBIX HaBBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUSI C
JIPYTUMU JTIFOABMU, 3a00TUTHCSI, POSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaTbl OCBOCHMSI y4eOHOM AUCHMILIUHBI «buomorus»
BKJIIOYAIOT:  3HauWMble JUisi  (OPMHPOBAHUS  MHUPO-BO33PEHHS  OOyHarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEX TMpeAMETHbIE) OOIICHAYYHbIE MOHSATHUS, OTPAKAIOIINE
L[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CIELU(PUKY METOJOB MO3HAHHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SIBJIECHUE, MPOILIECC, CUCTEMA, HAYUHBIN
(dakT, MNOPUHLMUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHUE,



HaOIIO/IEHUE, MU3MEpPEeHHEe, SKCIEPUMEHT U Jp.); YHHBepcajbHble y4ueOHBbIE IEHCTBUS

(mo3HaBaTebHBIE, KOMMYHUKATUBHbIE, pEryJIsITUBHBIE), o0ecreynBaroIme
dbopmupoBaHue (PYHKIMOHAIBHOW TPaMOTHOCTH W  COLMAIBHON  KOMIIETEHIIUU
oOy4aromnmxcs; CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W YHHUBEPCAJIbHbIE Y4yeOHbIC
JICHCTBUSA B O3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl  OCBOCHUS MPOrpaMMbl  CPEIHEr0  OOIIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBnazieHNEe YHUBEPCATHLHBIMU YU4SOHBIMH TTO3HABATEIHHBIMHE JICHCTBHSIMHU:

1) 06a3oBbIe JIOTHYECKUE TCHUCTBUS:

— caMoCTOSATeIhbHO  (OpPMYyJIUpPOBaTH W aKTyaJu3WpoOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HWCTOJB30BaTh TP OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, CHHTE3a, CpaBHEHUs, KiacCUUKaAIMU, OOOOIIECHMS), PaCKPBIBATh CMBICT
OMOJIOTUYECKUX MTOHSATUH (BBIIEISATh UX XapaKTePHbIE MTPU3HAKH, YCTAHABIUBATH CBSI3U C
JIPYTUMU TIOHATHSIMU);

— ONpeAeNaTh IeNd [JeATeTbHOCTH, 3aj7aBas IapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

— HCTOJB30BaTh OMOJIOTUYECKHE TMOHATHUS IJisi OOBsSCHEHUS (DAKTOB M SIBICHUMN
KUBOU TIPUPOJIBI;

— CTPOWTH JIOTHUECKHE pacCyXlIeHus (MHAYKTUBHBIC, JCAyKTUBHBIC, IO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX,
(GhOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

— TMPUMEHSTh CXEMHO-MOJICTBLHBIC CPEACTBA IS MPEACTABICHHS CYIICCTBEHHBIX
CBA3EH M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUN
Pa3HOTO POJIa, BEISBIICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

— paspabaThiBaTh IUIAH peIIEHUs MPOOJEMBbl C YYETOM aHaM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMATePUAIIbHBIX PECYPCOB;

— BHOCHUTHh KOPPEKTUBBI B JCSTEIBHOCTb, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

—  KOOPAMHHUPOBATH U BBHIMOJIHATH PAOOTY B YCIOBUSX PEaIbHOTO, BUPTYAJIHLHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

— Ppa3BUBATh KPEATUBHOE MBIIIICHUE MIPU PEIICHUN KU3HEHHBIX MPOOIIEeM;

2) 0a30BbIe UCCEI0BATEIBLCKUE JECHCTBUS:

— BJIaJICTh HABBIKAMH Yy4eOHO-MCCIICIOBATEIHCKON M TPOCKTHOW JCATEIHHOCTH,
HaBBIKAMM pa3pelieHus TpoOieM; o00JiagaTh CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS,

—  HCTOJB30BaTh Pa3IMYHBIC BHUJIBI ICATECILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS,
€ro MHTEPIpETaIK, MPeoOpa3oBaHUI0 U MPU-MHEHHUIO B YYCOHBIX CHUTYyaIlUsX, B TOM
YHCJIC PU CO3AAHUH YICOHBIX M COIMATBHBIX TPOCKTOB;

— (QopMupoBaTh HAy4YHBIN THI MBIIUICHHS, BIIQJeTh HAyYHONH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TOHSATUSIMH U METOJAMU;

— CcTaBuUTh u (OPMYIHPOBAaTH COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOU
JESTETPHOCTU U KU3HECHHBIX CUTYAIUSX;
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— BBIBIATh NPUYUHHO-CIEICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ PEIIeHMs, HaXOJIUTh apryMEHThI IJisl J0Ka3aTeIbCTBAa CBOMUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

— aHAJIU3UPOBATH MOJYUYECHHBIE B XOJI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

— JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

— OCYIIECTBJISITH IIEJICHANPABICHHbIA TOUCK IEepeHoca CPEeACTB M CIOCOO0O0B
JCUCTBHS B MPO(PECCHOHANBHYIO CPELLY;

— yMeTb NEPEHOCUTh 3HAHHUA B IO3HABATEIbHYIO W TPAKTHUYECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

— yMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00IacTeH;

— BBIJIBUTATh HOBBIC WJCH, NpeajiaraTh OPUTWHAIBHBIC TOAXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTepPHATUBHBIC PELICHHUS;

3) nedicTBUA 10 paboTe ¢ UHPOPMALIUECH:

— OPHUEHTUPOBATHCS B PANIMUHBIX HUCTOYHUKAX HHPOpPMALUU (TEKCTE yueOHOTO
MoCcoOus, HAYYHO-TIOMYJIAPHON JTUTEpAType, OMOJOTUYECKHUX CIOBAPSIX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B VHTepHeTe), aHanu3upoBaTh HWH(OpMAIUIO
Pa3IUYHBIX BUJIOB U ()OPM IPE/ICTABIICHUS, KPUTHUECKH OIEHUBATH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

— (QopMynHpoBaTh 3ampPOChl U MPUMEHATH Pa3IUYHbIE METOJbI MPU TMOUCKE U
oTOOpe OMoJIornyecKor nHPpopMaIuu, HeOOXOIUMOM JIJIsl BHIOTHEHUS YUEOHBIX 3a/a4;

— TpHOOpeTaTh OMBIT HCIONb30BAHUS HWH(DOPMAIIMOHHO-KOMMY-HETaTUBHBIX
TEXHOJIOTHI, COBEpIICHCTBOBATH KYyJIbTYypy AaKTHBHOTO WCIOJIB30BAaHUS Pa3TUIHBIX
MIOMCKOBBIX CHCTEM;

— CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMANbHYIO  GOpMy  TpPEACTaBICHUS
Oounonornyeckoi nHpopmalu (CXeMbl, rpauKH, T1arpaMmbl, TaOJIULIbI, PUCYHKU U Ap.);

— WCTOJB30BaTh HAYYHBIA S3bIK B KauyecTBE CpeAcCTBa TMpU paboTe ¢
Ouonornyeckod  uHOpMaIMen:  NPUMEHSATh  XUMUYeckue,  (usmdyeckue U
MaTeMaTUYeCKHe 3HAKU U CUMBOJBL, (GopMynbl, aO0peBUaTypy, HOMEHKIATYpY,
MCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJISTHOCTH;

— BJIaJIETh HaBbIKAMHU PACIO3HABAHMS U 3aIUTHI HHMOPMAIUU, HHHOPMAIITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBnajzieHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:

1) oOweHue:

— OCYUIIECTBJIATh KOMMYHHUKAIIUU BO BceX cepax KU3HU; aKTUBHO y4acCTBOBATh B
JMAIIOTe WITN JUCKYCCHUHU TI0 CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJ1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYKJICHHS OTHOCHTEIHHO BBIMOHEHUS MpeIaracMoi 3a/1aud, yYUTHIBATh
WHTEPECHl U COTIACOBAHHOCTh MO3UIUHN IPYTUX YUaCTHUKOB AUATIOTA WIN JUCKYCCUN);

— pacmo3HaBaTh HeBepOaldbHBIE CpEeNCTBa OOIICHHs, TOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYaIlMi; YMETb
CMSATYATh KOH(JIUKTHI U BECTH MEPETOBOPHI;

— BJIAJIETh PA3IMYHBIMH CHOCOOAMHU OOIIEHUS W B3aUMOJCUCTBHS; MMOHUMATh
HaMEpEHUs NPYTUX JIOJIeH, MPOSBISATh YBAXKHUTEIBHOE OTHOIICHHE K COOECEHUKY U B
KOPPEKTHOU (opMe (HopMyTHpOBaTH CBOM BO3PAKECHHUS;
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— pa3BEPHYTO W JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUS C U3-TIOJIH30BAHUEM
SA3BIKOBBIX CPEJICTB;

2) COBMECTHAs IEATEIbHOCTb:

— TIOHMMATh M HUCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW M WH-AUBU JTyabHON
paboThl TPU PEIICHUHW OMOJIOTHYECKONW MPpOOIeMbl, O0OOCHOBBIBATH HEOOXOJIUMOCTH
IpUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU peIlICHUN yueOHOH 3a1auu;

— BbIOMpaTh TEMAaTHUKy MU METOJAbl COBMECTHBIX JEUCTBHM € Yy4€TOM OOMIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJJICKTHUBA;

— TMPUHUMATH  TEJIb  COBMECTHOW  JEATEIHLHOCTH, OPTaHW30BHIBATH U
KOOPJIMHUPOBATh JCHUCTBUA 1O €€ JOCTHMKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenensiTh poiau ¢ yuéTOM MHEHUM YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM
paboThI;

— OIICHMBaTh Ka4eCTBO CBOETO BKJIaJa M BKJIaJa KaXJ0ro y4acTHHKAa KOMaHIbl B
001Ut pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

— TIpejjiaratb HOBBIE TMPOEKThI, OICHWBATh MWJIEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

— OCYIIECTBJISAITH TO3UTHBHOE CTPATErMYECKOe TOBEJEHUE B  Pa3JIMYHBIX
CUTYaIIUSIX, IPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBnajzieHNe YHUBEPCATBLHBIMU PETYIATUBHBIMU JICHCTBUSIMU:

1) camoopranuzaus:

—  HCTOJB30BaTh OMOJIOTHUYECKHUE 3HAHUS JIJIS BBISIBJICHHS MPOOJIEM U MX PEIICHUS
B KU3HCHHBIX M YICOHBIX CUTYAIIHSIX;

— BBIOMpaTh HAa OCHOBE OWMOJOTHYCCKUX 3HAHWHA IICJICBBIE W CMBICIIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHUSAX M MOCTYIKAX MO OTHOIIEHUIO K )KHBOU MPHUPOE, CBOEMY
3JI0POBBIO U 3[TOPOBBIO OKPYKAIOIIHX;

— CaMOCTOSITEIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESATEIbHOCTb, BBISBISATH
npoOJIeMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEILHOM
NESTEILHOCTH U KU3HEHHBIX CUTYaIIUSIX;

—  CaMOCTOSITEIBHO COCTAaBIISAThH IJIaH PEIICHUS MPOOJIEMBbI C YUETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

— J1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

—  pacuupsTh paMKH y4eOHOUM TUCIUIUTMHBI HA OCHOBE JIMYHBIX MPEANOUTECHUN;

— JleTlaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OT-0€ICTBEHHOCTD 3a
peleHue;

—  OIICHUBATh MPUOOPETEHHBIN OIIBIT;

—  CcImocoOCTBOBATh (DOPMHUPOBAHHIO U MPOSBICHUIO MUPOKOHN IPYAUIIUN B PA3HBIX
0o0JacTAX 3HAHMM, MOCTOSHHO IMOBBINATH CBOM 00pA30BATENbHBIA W KYJbTYPHBIN
YPOBEHB;

2) CaMOKOHTpOJIb:

— JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsM, BHOCHUTHb KOPPEKTHBHI B JIESTEIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISIM;

— BJIaJIETh HABBIKAMH MO3HABATEIHHOU PedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB W OCHOBAHWIA, HUCIIOIH30BAThH
puEMBbI pedIeKCUH JIJIsl OIICHKU CUTYaIlNH, BHIOOpA BEPHOTO PEIICHUS;
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— yMeTh OIICHMBAaTh PHCKA W CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 WX
CHIDKEHUIO;

— TpPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TIPH aHAU3e pPe3ylIbTaToOB
TESTEIIbHOCTH;

3) npunsTHE ce0s U IPYTHUX:

— TPUHUMATH ce0sl, MOHUMAas CBOU HEJAOCTATKH U JIOCTOMHCTBA,;

— TpUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TIPH aHau3e pPe3ylIbTaToOB
NEeSTETHHOCTH;

— MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMNOKH;

— Ppa3BUBATH CIIOCOOHOCTH TOHUMATh MU C TTO3UIIMH JIPYTOTO YeIOBEKA.

I[NPEJIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynbrarhl ocBoeHMs mporpaMMbl COO mo Ouonorud Ha 0a30BOM
YPOBHE BKJIIOYAIOT CleLU(PUUECKUE A1 YUYEOHOW TUCHUIUIMHBI «bHonorus» HaydHble
3HaHWS, YMEHHS M CIOCOObl JACHCTBUH TIO OCBOEHUIO, HWHTEPHPETALUH U
peoOpa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTH MO TIOJIYYEHHUIO HOBOIO 3HAHUS H
MPUMEHEHUIO 3HAHUW B PA3IUYHBIX YYEOHBIX CHUTyallMsIX, a TaKKe€ B pEalbHBIX
KU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C Owuoisiorneil. B mnporpamMmme mnpeaMeTHble
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI YYEOHOM NUCHUIUIMHBI «BHONOTHs) JOMKHBI
OTpaxkaTh:

1) ¢opcupoBaHHOCTH 3HaHMM O MecTe€ M POJu OUOJIOTUHM B CHCTEME HAyYyHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBl MHUpa M HAyYHOTO MHUPOBO33pPEHUS; O BKIAJE POCCUICKUX M 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH; (PYHKITMOHAIBHON TPaMOTHOCTH YE€JIOBEKa JIJIs
pelIeHMs )KM3HEHHBIX 3a/1a4;

2) yMeHHuE pacKpblBaTh COJIEpKaHUE OMOJIOTMUECKMX TEPMHHOB U TOHATHIA:
AKU3Hb, KJIETKA, OpPraHu3M; MeTaboau3M (OOMEH BEUIECTB M MPEBPAILEHUE DHEPTUN),
romMeocras (camMo  peryisduus), YpPOBHEBas  OpraHU3alMs  KUBBIX  CHCTEM,
CaMOBOCHPOM3BeCHHE (PEMPOAYKIIUS), HACIEACTBEHHOCTb, W3MEHUYMBOCTb, POCT U
pa3BUTHE, BUJA, MONYJALMS, T€HO(MOHJ, SBOIIOLUA, IBUXKYIIME CUIbl ((akTopkl)
HBOJIIOLIMM, MPHUCHOCOOJIEHHOCTh OpPraHU3MOB, BHJ000pa30BaHUE, HKOJIOTMUYECKUE
(bakTopbl, 3KOCHCTEMA, NPOAYLUEHTbI, KOHOCAMEHTHI, MPOJYLEHTbI, LENU IUTaAHU,
AKOJIOTHYECKas MMpamMua, Ouoreorenos, onocdepa;

3) ymeHue wu3naratb OWOJOTHYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, [IEHTpaJIbHAas IOTMa MOJIEKYJISIPHON OMOJIOTHH, 3BOJIOIMOHHAsA Teopus Y.
JlapBrHA, CUHTETHYECKas Teopus 3BotonnHn ), 3akoHbl (I'. Mennens, T. Moprana, H. H.
Basunosa, 3apoasimeBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HAIPaBICHUNA U
nyteit sBomounu A. H. CeBepiioBa, yuenus o 6uochepe B. U. Bepnaackoro) u yueHus
(0 meHTpax MHOTOOOpa3us U MPOUCXOKACHUS KyJIbTypHbIX pactenuil H. 1. BaBunoga),
ONpeaesaTh TPAHULIBI X TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

4) yMeHue BIaJeTh METOJIaMH HAy4YHOTrO MO3HAHWUS B OMOJIOTHHU: HAOIIONCHUE U
OMKMCAHWE >KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alnus M MPOBEJICHUE
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OMOJIOTUYECKOTO JKCTIEPUMEHTA, BBIIBIKEHWE THUIOTE3bl;, BBISIBJICHUE 3aBHCHMOCTU
MEXAY HCCIEIyeMbIMH BEIUYMHAMH, OOBICHEHHE TIOJYYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUU U 3aKOHOB; YMEHHUE JeiaTh BBIBOJBI Ha
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

5) yMeHHE BBIIETATH:

- CYIIECTBEHHBbIE TMPHU3HAKKM BHUPYCOB, KIJIETOK MPOKAPUOT M  DYKAPHUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, MIPU3HAKU CTPOEHHUS OMOJIOTHYECKUX
OOBEKTOB:  BHUAOB, TMOMYJSAINHNH, MPOAYIEHTOB, KOHCYMEHTOB,  pPEIyICHTOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB: OOMEHa BEIIECTB H
MPEBpAIICHUs] SHEPTUH B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOTO M DHEPTeTUYECKOTO
oOMeHa, XEMOCHWHTE3a, MHUTO03a, Meio3a, OIUIOJAOTBOPEHHS,  Pa3MHOXKCHUS,
WHIUBUTyaJIbHOTO Pa3BUTHs OpraHW3Ma (OHTOTEHE3), HACIEACTBEHHON M3MEHYUBOCTH,
€CTECTBEHHOT'O 0TOOpa, BUI000Pa30BaHMsI, IPUCTIOCOOICHHOCTH OPraHU3MOB, JIEHCTBUS
HKOJIOTUYECKUX (DAKTOpPOB Ha OpPraHU3MbI, MEPEHOCAa BEIIECTB M TMOTOKAa IHEPTrUU B
HDKOCHUCTEMAax, AaHTPONOTeHHbIX M3MEHEHUH B OKOCHCTEMaX CBOEH MECTHOCTH,
KpYTrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe;

6) yMeHHE NTPUMEHSTH MOJYYCHHBIE 3HAHUA JJIi OOBSICHEHHS OMOJOTUYECKHUX
MIPOIIECCOB U SABJICHUM, JIJISI IPUHSTHUS MTPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HHU C
1esbpio0 obecreueHrs 6e30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIMUX JIIOJICH,
COONIO/ICHHMST HOPM TpaMOTHOTO TIOBEACHHUS B OKpYXKAIOIIeH MPHUPOIHON cCpene;
MOHUMaHUE HEOOXOIMMOCTH HCIOIB30BAHMS JOCTIKCHHA COBPEMEHHOW OHOJIOTHH W
OMOTEXHOJIOTHIA JIJIS1 PAIIHOHATILHOTO TTPUPOOTIOIH30BaAHNS,

7) yMeHHE peliaTh 3JIEMEHTapHbIE T€HETHUYECKHE 3a/laud Ha MOHO- U THOpHUIHOE
CKpelIMBaHue, CICIUICHHOE HAaCIeAOBaHWE; COCTABIAThH CXEMBl MOHOTHOPHIHOTO
CKpeIIMBaHUsA U1 TPEACKAa3aHWUsS HACICIOBAaHUS TMPU3HAKOB Y  OPTaHU3MOB;
dNIeMEHTapHbIe OWOJIOTHYECKHE 3a7a4M, COCTABISITH CXEMbI IEPEHOCA BEIIECTB M
SHEPIruM B SKOCHCTEMAX (1IE€NU MUTAHUS);

8) yMeHHE BBHITIOJHATH JIAOOpATOpPHBIE M TpaKTU4YeCKue paboThl, coOI0IaATh
npaBuia npu pabore ¢ yueOHBIM U TA00PATOPHBIM 000PYI0BAHUEM;

9) ymeHue KpPUTHYECKHM OIICHMBaTh M HMHTEPIPETHUPOBATH  HUHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpP KaHMsI, BKJIIOYAIONIYIO TCEBJOHAYYHBIC 3HAHUS U3 PA3TMYHBIX
ucrounnkoB (CMMU, HayuyHO-TIOMyJSipHBIE  MaTepUaibl); ITHUYECKUE  ACTIEKTHI
COBPEMEHHBIX H3-CJICIOBAHU B OMOJOTHUU, MEAHUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBATh
TJI00QTBHBIC PKOJOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIECHUIO
K HUM COOCTBEHHYIO MO3UIIUIO;

10) ymenue co3naBath COOCTBEHHBIC MUCHhbMEHHBIE U YCTHBIE COOOIIEHUsI, 0000111as
OMOJOTHYECKYI0 WH(OPMAITUIO U3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSITUMHBIN anmapat OMOJOTHH.
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COJIEPXKAHME YUYEBHOU JUCLUATUINHBI «BUOJIOT UsI»

Tema 1. buosiorus kak Hayka (2 4)

buonorus xak Hayka. CBsi3b OWONOTHMH C OOIIECTBEHHBIMHU, TEXHUUYCCKUMH U
JAPYTUMU €CTECTBEHHBIMH HayKamH, (puiiocoduei, 3STUKON, SICTETUKONU U mpaBoM. Poib
ouonorui B (OPMUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronpl TO3HAHUS >KUBOW MPUPOJLI (HAOIIOJEHUE, HKCIIEPUMEHT, OIKMCAHHUE,
U3MepeHue, Kiaccudukaius, MoieIMpoOBaHuE, CTaTUCTUYECKasi 00paboTKa JIAHHBIX).

JlemoHCcTpanumu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHbIe U IPaKTUYECKUE PaOOTHI:

[Ipaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3IMyHbIX METOAOB MPU U3YUEHUH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U UX Opranu3anus (2 4)

XKupble cuctembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. OtTiaudue
KHUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CpoiicTBa OMOcHCTEeM M WX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHUOCHCTEM:
MOJIEKYJISIPHBIN, OPraHOMIHO-KJIETOYHBIM, OPraHU3MEHHBIN, MOMYISIUOHHO-BHIOBOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTHYECKUI ), OMOChEpHBIi.

JleMoHCTpauuu:

Tabnuub! u cxembl: «OCHOBHBIE IPU3HAKHU KU3HUY, «YPOBHU OpPTaHU3AIUU KUBOU
MIPUPOIBD».

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH (8 u)

XUMUYECKH  COCTaB  KJETKH. XHUMHUUYECKHE JJIEMEHTHI:  MaKpOXJIEMEHTHI,
MHKpPO3JIeMEeHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

@DYHKIIMU BOJbI 1 MUHEPATBHBIX BEIIECTB B KieTke. [loanepxkanue ocMOTUYECKOTO
Oaanca.

benku. CoctaB u cTpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnmble MW 3aMEHUMbIE AMUHOKUCIOTHI. AMHMHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€IKOBOW MOJIEKysbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buomorundeckue GyHKIIUNA OCITKOB.

depMeHTHl — Ouosiorudeckue katanusaropbl. CtpoeHue (epMeHTa: aKTHUBHBIM
LHEeHTp, cyOcTtpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. Otanuns GpepMeHTOB
OT HEOPTraHWYECKUX KaTaIu3aTOPOB.
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VYrneBoabl: MoHOcaxapuabl (TJHOKO03a, puO03a U JAE€30KCHprO03a), IucaxapHuabl
(caxapo3a, JakTro3a) W  MOJdUcCaxapuapl  (Kpaxmalj, TJIMKOT€H, LEeJUTI0JI03a).
buonornyeckue QpyHKIIMN YIII€BOIOB.

Jlunuapr: Tpurautepuasl, Gocomunuapl, crepousibl. I'uapoduiabHO-ruAPOPOOHBIE
cBoiictBa. buonornueckue QyHkiuu nunuaoB. CpaBHEHHE YTIEBOJOB, OCIKOB U
JIMIIAJIOB KaK HICTOYHUKOB SHEPTHH.

Hykneunossie kucnorel: JJHK n PHK. Hykineotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Ctpoenune u Qynkuuun JJHK. Crpoenne u pynkuuun PHK. Buast PHK. AT®:
CTpoeHHEe U QYHKIIUH.

utonorus — Hayka o kieTke. Knerounas teopus — npuMep B3aMMOJIEUCTBUSA UAEH
U (aKkTOB B HAYYHOM MO3HAHUHU. METO/IbI U3YUCHHS KICTKH.

Kierka kak nemoctHas kuBas cucteMa. OOniuMe MNPU3HAKK KIETOK: 3aMKHYTast
HapykHasg memOpana, Moiekynbl JIHK kak reHetuueckuil ammapaT, CUCTEMa CHUHTE3a
Oenka.

Tunsl kIeTOK: 3yKapuoTHdeckas M Mpokapuotudeckas. OCOOEHHOCTU CTPOCHHUS
npokapuoTuyeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHUECKON
kJeTki. OCHOBHBIE OTJIMYUS PACTUTEILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TJMKOKAJIUKC, HX
¢bynkuuu. [lnasmartudeckass memOpaHa, e€ cBoiicTBa u (ynkuuu. lluromnazma u eé
opranounbl. OpHomemOpanuble opraHounabl kietku: OIIC, ammapatr ['ompmxu,
m30coMbl.  lloyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKH: MUTOXOHJPHUH, IUIACTUIBL
[Tpoucxoxienre MUTOXOHAPUNA U TiacTud. Bunasl mnactun. HemeMOpaHHbIe OpraHou bl
KJIIETKU: PUOOCOMBI, KJIETOYHBIM ILIEHTP, IEHTPUOJM, PECHUYKH, KXTyTUKH. DYyHKIUU
OpPraHOMJOB KJIETKU. BKiroueHus.

SAnpo — perynaropHelid 1HeHTp kieTku. CTpoeHuwe sapa: saepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

JlemoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Juarpammbl: «PacripenesieHue XMUMUYECKHUX 3JIEMEHTOB B HEKHBOW IPUPOIEY,
«PacripeieneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u  cxembl: «llepumonuueckas TabnuIa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKysbl Bonb», «buocuuTe3 Oenka», «CTpoeHHEe MOJEKyNbl OelKay,
«Ctpoenue pepmentay, «Hyknennonsie kucnothl. JIHK», «Ctpoenue mosnekyiibr ATDy,
«CTpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOoeHHE KHUBOTHOM KIETKW», «CTpoeHue
pacTUTENIBHOW KIIETKN», «CTpoeHrne NpPOKapUOTHYECKOW KIeTKn», «CTpoeHue sapa
KIIETKI», «YTIE€BOJBD, «JIunuapn.

OO6opynoBaHue: CBETOBOM MHUKpPOCKOI, OOOpYyJOBaHUE [UIsi TPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MHUKPOINpPENapaToB; MHUKPONpENapaTbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JIaGopatopHble U MpaKTHUYECKHE PabOTHI:

JlabopaTtopHnas pabora Ne 1. «/3ydyeHne KaTaquTHYECKON aKTMBHOCTH (hEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTaaasbl)y.
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JlabopatopHas pabora Ne 2. «3ydeHne CTpoCHHS KIETOK PACTEHUM, KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax U UX OMHCAHUCH.

Tema 4. /KusHeaessTeJJbHOCTb KJIETKH (6 1)

OOMeH BemecTB, WJIM METa00Ju3M. ACCUMWIALUS (TUIACTUYECKUM OOMEH) H
JUCCUMUWJIISIUS  (PHEpPreTUYecKruii oOMeH) — JIB€ CTOPOHBI €IMHOTO Ipollecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB W DSHEPrud B TOHUMaHUU
metabonu3ma. Tumsl oOMeHa BemiecTB: aBTOTPOPHBIA U reTepoTpodHbIif. Pomb
(dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

dotocunTe3. CBetoBast u TemMHOBass (a3el (orocwHTe3a. Peakiuu ¢otocuHTe3a.
OddexktuBHOCTh PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A U1 )KM3HU Ha 3emuie. BrnusHaue
yCIIOBHM cpeapl Ha (POTOCHHTE3 W CHOCOOBI TOBBIMICHHUS] €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHIA

XeMocuHTe3. XeMOCHHTE3UPYIoIIe 0akTepuu. 3HaUYeHUE XEMOCUHTE3a JIJIs )KU3HU
Ha 3emiIe.

OHepreTuueckuii oOMeH B KieTke. PacuiersieHue BeHIECTB, BBIJCICHUE W
aKKyMYJUPOBAHHE SHEPrUU B KJIETKE. JTallbl dHEpreTudeckoro obmena. [nmukomus.
bpoxenne u ero Buabl. KucimopogHoe OKHCIEHHE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuun matpuuHoro cuntesza. I'enetmueckas mHdopmanus u JIHK. Peanuzamms
reHeTH4ecko uHpopMalMu B KIETKe. ['©@HeTHMYecKHil KOA M €ro CBOWCTBA.
Tpanckpuniust — matpuudblii cunte3 PHK. Tpancmsius — 6uocunTe3 Oenka. DTarbl
Tpancisiuu. KonupoBanue aMuHokucnoT. Poiabs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3HU — BUpychl. Mcropus otkpeitus BupycoB (/.M.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHBINM IUKI BUPYcOB. baktepuodaru.
bone3nn pacrteHuii, JKUBOTHBIX M UEJIOBEKA, BbI3bIBAEMbIC BHUpycaMH. Bupyc
ummyHoaeduimta yenoseka (BIY) — Bo3oynurens CIIM/la. OGpaTHas TpaHCKpUIIIIHS,
peBepTasa u untTerpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet w  cxembl: «Tumbl nmTaHus», «MeTtabomu3amy», «MUTOXOHIPHUSY,
«JHepreTuyeckuii  oOMeH», «Xmopomiacty, «®Dotocuntedy, «Ctpoenue JIHK»,
«CtpoeHue u (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenkay, «l'€HeTHYeCKUil Koy,
«Bupycoe», «bakrtepuodarn», «Crpoenne u ku3HeHHbId 1ukia Bupyca CIIM/la,
o0akrepuodara», «Pemnmukanus JJHK.

O6GopynoBanue: Moaenu-anmukanuu «Yasoenue JIHK wu  Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTku»; Moaenb cTpykrypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4)
Krerounslii UK, WM KU3HEHHBIN UK KiIeTku. MaTepdasza u murtos. [Iporeccsr,

nporekatonue B wuHTep(daze. Pernmkanus — peaknuwst marpugHoro cunrte3a JIHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHUII. JUTIITIOMIHBIN M raruIOnIHbIN
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XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. l[UTONOrHYECKHE OCHOBBI PA3MHOXKEHUS U
WHJVBHUIYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue kietkn — muto3. Ctaauu muto3a. [Iponecchl, TpOUCXOAAIINE HA Pa3HBIX
CTaJusX MUTO3a. BUONIOrnYecKuil CMbBICI MUTO3a.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

@dopMbI pa3MHOXEHHSI OpraHU3MOB: Oecrojioe u mojoBoe. Buawsl Oecronoro
Pa3MHOXKEHUSA:  JCJICHUE  HAABOE, IOYKOBAHME OAHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHWe, BETETATUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpraHU3MOB, €0 3HAYCHUE JIJIsI CETICKIIUU.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cragun wMeiio3za. I[lporecchl, mnpoucxoidiMe Ha CTaguiax Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrmyeckuii CMbICT U 3HAYECHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TMOJOBBIX KJIETOK y KHUBOTHBIX. [lojoBBIE
KeJe3bl: CEMCHHUKU U sinyHuKU. OOpa3oBaHuE W Pa3BUTHE TMOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ou, SUIEKIETKA) — cHepMaroreHes U ooreHe3. OCOOECHHOCTH CTPOCHUS
AUIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [Taprenorenes.

NunuBuyanbHOE pa3BUTHE (oHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(omOpuorenes3). OTambl SMOPHUOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX IKUBOTHBIX:
npoOyieHune, racTpyisiuusa, opraHorene3. I[loctomOpuonansHOe pa3Butue. THUITBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsAMoe (JTMYMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPTaHU3MOB; (haKTOPbI, CTIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pactenuii. OHTOTEHE3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JleMoHCTpauuu:

Tabmuubr u  cxembl: «DOpMBI  pa3MHOXKEHHSI  OPraHU3MOB»,  «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX PAacTCHUI», «BeretaTuBHOE pa3MHOKEHUE PACTECHUIN»,
«/lenenue knetkn G6akTepuin», « CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI,
«Knerounsli muki», «Pemmukanusa JJHK», «Muto3», «Menosy, «lIpsiMmoe n Henpsimoe
pa3Butue», «l'aMeroreHe3 y MIICKONUTAOIINX W YeJIOBEeKa», «(OCHOBHBIE CTaIuu
OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKpPOMpEnaparsl «Cniepmato3ou bl
MJICKOITUTAIOLIETO», «Siueknerka Miekonuraromero», «Kapuokunes B KieTkax
Kopelka Jiyka», «Jlenenue kietkny»; moaens JJHK, Moaens MetadazHoit XpOMOCOMBI.

JlaGopatopHble U IpaKTUYECKUuE PabOTHI:

Jlaboparopnas pabora Ne 3. «HabGmrogenue MuTo3a B KJIETKaX KOHYMKA KOpeEIKa
JyKa Ha TOTOBBIX MUKpOTIpenapaTaxy.

Jlaboparopnas padota Ne 4. «M3yueHue CTPOCHHS TMOJIOBBIX KJIETOK Ha T'OTOBBIX
MHUKpoMpenapaTax.

Tema 6. HacsieAcTBEHHOCTH M MKBMEHYHUBOCTH OPraHu3MoB (9 4)
[IpenmeT mn 3amaun reHetuku. VIctopusi pa3BUTHS T€HETUKHU. Ponb 1UTONOTHM U

AMOPHOJIOTUN B CTAHOBJICHUM T€HETHKU. BKIaj poccHiCKUX U 3apyOEeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOJbl TEHETHUKU (THOPHUIOIOTHYECKUN, IUTOTCHETHUYECKUH,
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MOJIEKYJISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE TE€HETHYECKHE TNOHATUA. [eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTM HACJIEIOBAHMUSl IIPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpuHoe ckpeuBanie. 3aKOH €IuHO00pa3us THOpUIOB MEPBOTO MOKOJICHHUS.
[IpaBuio 1OMUHHPOBAaHUS. 3aKOH PACLICIUIEHUS] MIPU3HAKOB. [ MIIOTE3a YUCTOTHI raMer.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBHCHUMOTO HACIEOBAaHUS MPU3HAKOB.
[{utoreHeTuuyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpEIIMBAHUA.  AHAIM3UPYIOIIEE
cKkpemuBanue. Mcnosib30BaHWE AaHAMM3UPYIOUIETO CKPEIIMBAHUS ISl ONPEACIICHUS
TC€HOTHITa OCOOMU.

CuersieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo CIHEIUICHHOMY
HACJIEIOBAaHNIO TeHOB. HapyleHne cuerieHust reHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHUeCKue KapThl.

I'enetnka mona. XpOMOCOMHOE OIpENENCHUE To0Jia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsi€ 1 rereporaMeTHole Opranu3mMsl. HacienoBanvue npu3HaKkos,
CLEIUIEHHBIX C IIOJIOM.

N3MeHnunBOCTh. BHIbI HN3MEHUNBOCTHU: HEHACIIEACTBEHHAs U HACJIEACTBEHHAs1. Poiib
Cpelbl B HEHACIEACTBEHHOM W3MEHUMBOCTU. XapaKTePUCTHKAa MOIAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapuanuoHHbId psAa M BapuanuoHHas Kpusad. Hopma peakuuun
npu3Haka. KonnuecTBeHHbIE U KAUECTBEHHBIEC MPU3HAKU U UX HOpMa peakunu. CBoWCcTBa
MOJIU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacnencrBennas, Wi  TeHOTUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
M3MEHYHMBOCTh. Melo3 U MOJIOBOM MPOLECC — OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH.
MyTtanronHass u3MeH4YMBOCTh. Kitaccudukanuss myTtainui: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W nOpuuMHBL MyTauuid. MyTareHHsle  (pakToOpbl.  3aKOH
TOMOJIOTHYECKHX PSAIOB B HACJIE€ACTBEHHOM n3MeHunBocTy H. M. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun yenoeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
ICHEaJIOTHYCCKUN, OJM3HEIOBBIM, [IUTOTCHETHUYCCKUM, OMOXUMUYECKUIN, MOJICKYJISIPHO-
TEHETUYECKUU. CoBpemeHHOE ONIPEAEIICHUE TE€HOTHIIA: IIOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TEHOTUIIMPOBAHWE, B TOM uyucie ¢ nomomblo [II[P-ananuza.
HacnencrBennnie 3a001€BaHus Y€I0BEKA: T€HHBIE 0O0I€3HHU, OOJIE3HHU C HACIEICTBEHHOM
MIPEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComaTHuecKue ¢ TeHEpPaTUBHBIC
MyTaiuu. CTBOJIOBBbIC KJIETKU. [IpuHITMTIBI 340pOoBOro oOpasza >KU3HU, JTUArHOCTUKH,
NpOQUIAKTUKA U JICYEHHS TEHETHYeCKUX Ooisie3Hel. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIMHCKOW TE€HETUKHU B MPEIOTBPAIICHUN U JICUCHUU
T€HETUYECKUX 3a00JICBaHUN YeTIOBEKa.

JlemoHcTpauuu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. UerBepuxos, H. B
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u cxembl: «MOHOTHOPUAHOE CKPENIMBAHUE M €r0 ITUTOTeHETHYECKas
OCHOBa», «3aKOH pacCUICIJIEHUS U €ro IUTO-T€HETUYeCKass OCHOBa», «3aKOH YHCTOTHI
rameT», «JluruOpuaHoe ckpemmBanue», «lluTomornyeckre OCHOBBI AUTHOPHUIHOTO
CKpemuBaHus», «Menosy», «BzaumonencTBhe auIeNbHBIX TEHOBY», «l'eHeTHueckue
KapThl pPACTEHUM, MXKMUBOTHBIX M 4YeJloBeKa», «l'eHernka mnosa», «3aKOHOMEPHOCTHU
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HacJIeJIOBaHUsI, CLIEIJIEHHOTO C MoJioM», «KaproTumnbl yenoBeKka U KUBOTHBIX», «BuJbI
U3MEHUMUBOCTHY», «MonudukaumonHas wu3MeHYUBOCThY», «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpynn KpoBuw», « MyTanimoHHasi U3MEHUHUBOCTD.

O6opynoBanue:  MoJenU-anIuIMKanuu  «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«Henonnoe noMmunupoBanuey, «urudpuanoe ckpemupanuey, «Ilepekpéct XxpoMocom»;
MHUKpPOCKOI M Mukporpenapar «Jpo3zoduna» (Hopma, myrauuu (HOpMbl KPBUILEB U
OKpackH Tena); repoapuit «I'opox moCeBHOM.

JlabopaTopHbI€ U MPAKTHIECKHE PaOOTHI:

Jlabopatopnas pabora No 5. «/3ydyeHue pe3yabTaToOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTaxy.

Jlabopatopuass pabora Ne 6. «M3ydeHne MOAM(PUKAIMOHHON W3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHON KPUBO».

Jlabopatopnass padora Ne 7. «AHanu3 MyTauuid y Jpo30(uiabl Ha TOTOBBIX
MUKpOITpenaparax.

[Ipaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJIOCIOBHBIX YETIOBEKaY.

Tema 7. Cesiekuusi opranuzmoB. OcHOBBI OHoTexXHoJI0rHH (4 1)

Cenexuys Kak HayKa M IIpoLecc. 3apoKICHNUE CEJIEKIUU U TOMECTUKALHS. Y YCHHE
H. V. BaBunoBa 0 1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYpHBIX PAcCTCHH.
L{eHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CceNeKIMH. MaccoBbIi M WHIMBHIYalbHBIA OTOOPHI B
CEJEKIIMM pacTeHUM W KUBOTHBIX. OIEHKa JKCTepbepa. bIM3KOpPOICTBEHHOE
cKpenuBanue — MHOpuauHT. Yncras nuHus. CKkpenuBaHue YUCTBIX JIMHUN. ['eTeposuc,
nin rubpuaHas cuia. HepoacTBeHHoe ckpeunBaHue — ayrOpuauHr. Otaan€HHas
rudpuauzanus U e€ ycnexu. VICKkycCTBEHHBI MyTareHe3 M MOJYyYEHUE TMOJIMILIOUIOB.
JloCcTH)KEHUS CENEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOoJIOTHS KaK OTpacib MPOU3BOACTBA. [ eHHas MHXKEHEPHsl. DTalbl CO31aHUS
pekomOunantHot JIHK w TpaHcrennelx opraHu3moB. KieTouHas WHXKEHEPHS.
Knerounsie KynbTypbl. MUKPOKJIOHAJIBbHOE pa3MHOXKEHHUE pacTeHui. KionupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB. OKOJIOTHYECKUE U
strueckue npoodsuemsl. 'MO — reneTnuecku MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuupl u cxemsl: kapTa «LIeHTpbI IPOUCXOXKIEHUS U MHOTOO0Opa3us KyJIbTYPHBIX
pactenuit», «llopoapl moOMamHUX KUBOTHBIX», «CopTa KyJBTYPHBIX PAaCTEHHI,
«Otnanénnas rudpuauzanus», «Padotel akagemuka M. ®@. Banoay, «llonummonausy,
«O0bekThl  OmorexHosorun»,  «KierouHele  KyJabTyphl U KIOHUPOBAHHE),
«KoHcTpynpoBaHue U EpEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJSDKM TUIOJOB U KOPHEIUIOAOB AMKUAX (POPM M KyJIbTYPHBIX
COpTOB pacTeHuit; repbapuii « CenbCKOX03IMCTBEHHBIC PACTCHHS.

JlabopaTopHbIe U MPAaKTHYECKHE paOOTHI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHXKEHHS CEIEKUNN PACTEHUA U )KUBOTHBIX
(Ha CeNEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIA YYacTOK, B
TEIUTMYHOE XO035HCTBO, 1a0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 8. IBoonnonnasi o6uosorust (104)

[IpeanochbUIKM BOSHUKHOBEHHUS 3BOJIIOIIMOHHON TEOPUH. DBOJIIOLUOHHAS TEOPHUS U
e€¢ Mecto B Ouonoruu. BnusHue 3BOJIONMOHHON TEOpUM HA pPa3BUTHE OWOJIOTHH U
JIPYTUX HayK.

CBuzeTensCcTBa  BOJIOLMH. [laneoHTonOrNYECKUE: MOCJIEIOBATEIBHOCTD
MOSIBJICHUS BUJAOB B  MAJCOHTOJIOTUYECKOM  JIETOMHCH, TEpPEeXOAHble  (POPMBL
buoreorpaduyeckue: cxoacTBo U paznuune hayH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA MW  pa3auuusi SMOPHOHOB  pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, AaTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTed Yy BceX
OpPraHU3MOB.

OpomonnoHHas teopus Y. JlapsuHa. [Ipennocsliky BOZHUKHOBEHUS JapBUHU3MA.
JIBHOKyIIME CHUJIbl 3BOJIIOLMM BHUAOB 1O JlapBuHy (M30BITOUHOE PpPa3MHOXKEHHE IPU
OTPaHUYEHHOCTHU PECYPCOB, HEOIPEIEIEHHAS N3MEHUNBOCTh, 00pb0a 3a CyIIECTBOBAHHUE,
€CTeCTBEHHBII 0TOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonmynsuus kak eAMHUIA BUA U 3BOJIIOLUU.

JIBrkytue cuiibl ((hakTOphI) SBOJIOIMU BUAOB B MpUpoae. MyTallmoOHHBIN MTpoIiecc
1 KOMOMHATHBHAs U3MEHUYMBOCTb. [lonynsimoHHbIe BOJIHBI U apeiid reHoB. M3onsuus u
MUTpaIHs.

EctecTBeHHBIi 0TOOp —  HampaBisomuid — ¢akTop  3BoJoUMH.  DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh  OPraHU3MOB  Kak  pe3yiabTaT 3Bojouud. I[Ipumepsl
MPUCTIOCOOJICHHUM Y OpraHu3MoB. ApoMop(h03bl U UAUOATATITAIIUH.

Bun u Bunoobpazoanue. Kpurepuu Buma. OcHoBHBIE (DOpPMBI BUTO00OpA30BaAHUS:
reorpauyeckoe, 3K0JIOrHuecKoe.

MaxkposBomoriusi.  Dopmbl  3BosoLMU:  (umeTHYeckas,  JUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxneHne OT HeCHeUUaIu3upoBaHHBIX IpenkoB. IIporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paidaLUs.

JlemoHcTpauuu:

IToptpetst: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIM 0TOOPY», «MHOT000pa3ue COpTOB pacTeHui», «MHOrooopaszue mopo
KUBOTHBIX», «llomymsuum», «MyTanmoHHass HM3MEHUYUBOCTH»; «ApomMop(do3bl»,
«Mnunoananrarumny, «O0mas nereHeparusy, «/Bmwkymue cuimbsl sBomoruny, «Kapra-
cxema Mapmpyta nyremectBus Y. JlapBunay, «bopbba 3a cylecTBOBaHHEY,
«IIpucnocobseHHOCTH OpraHUu3MOB), «I'eorpaduueckoe BUJI000pa30BaHuE,
«IKOJIOTUYECKOE BUI000PA30BAHUE.
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ObopynoBaHHe: KOJIJIEKIUS HACEKOMBIX C Pa3IUYHBIMH THIAMH OKpacku;, Habop
IUIOJ0B U ceMsH; Koyekuus «IIpuMepsl 3aUUTHBIX MPUCIOCOONIEHUN Y KUBOTHBIXY;
MarHuTHass Mojenb «OCHOBHBIE HANpaBJICHUS HBOJIONUUY»; OOBEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckast kapta Mupa; Kouiekius «DopMbl COXpPaHHOCTH MCKOIMAEMBbIX
KUBOTHBIX W PACTEHUI»; MarHUTHas MoJeib-anuinkanus «llepekpéct xpomocomy;
BJIaXHbIe TpenapaThl «Pa3BuTHe HaceKoMoro», «Pa3BuTue JATYHIKW»; MUKpOMpEnapaT
«Apozoduna» (Hopma, MyTanuu HOpMBI KPBUIHEB U OKPACKH TeEJa).

JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

Jlabopatopuass pabdota Ne 8. «CpaBHeHHME BHIOB TI0 MOP(POIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopuass pabora Ne 9. «OmucaHue MPUCIIOCOOJECHHOCTH OpPraHu3Ma M e
OTHOCHUTEIFHOTO XapaKTepay.

Tema 9. Bo3HukHoBeHue U pa3BuTHe ku3Hu Ha 3emuie (10 u)

JloHay4YHBIE MPEICTABICHUS O 3apOXACHUM >KM3HU. HayuHble THIOTE3bI
BO3HUKHOBEHUS >KU3HM Ha 3emiie: aOMOreHe3 U MaHclepMus. XUMUYECKask 3BOJIOLUS.
AOGHOreHHbIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATbHOE
MOJITBEPKJICHUE XUMUYECKON 3BOMOIIMH. HavanbHble 3Tanbl OMOJI0rH4eCKON IBOJIIOLUH.
I'unoreza PHK-mupa. ®dopmupoBaHue MeOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
NpoTOKJIeTKH. llepBble KIETKM W UX HBomonus. POpMHpPOBAHHWE OCHOBHBIX TPYIIII
KUBBIX OPTaHU3MOB.

Paszgutne xu3Hm Ha 3emse mo spam u nepuoxam. Karapxeu. Apxenckas u
npoTepo3oiickas »pbl. [laneo3oiickas spa u e€ nepuoapl: KEMOPUNCKUN, OPIOBUKCKUH,
CUJIypUMCKNN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMara M TIeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMOpP(O3bl Y pacTeHUN U )KMUBOTHBIX.
ITosiBeHue, pacuBET U BBIMUPAHUE IPYIIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue dBoaround. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBoyonMs 4enoBeKa. AHTPONOJIOTMSl Kak Hayka. Pa3BuTHE NpenCcTaBICHHN O
ITPOUCXOKICHUH 4YeJOBeKa. MeTonpl u3ydeHus: anTpororeHe3a. CXoIcTBa U pa3ivudus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (pakTopsl) aHTpororene3a. HacnencrtBeHHass M3MEHYUMBOCTh U
ecTecTBeHHBbIN 0TOOp. OOIIecTBEeHHBIN 00pa3 >KWU3HU, M3TOTOBJICHUE OpYAUN Tpya,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIIOIMM YEJIOBEKA: ABCTPAIONUTEKH, YemoBek
yMenbid, YemoBek NpsAMOXOoasamui, YemoBek HeaHaepTanbCKui, YeoBeK pa3yMHBIN.
Haxoaku ncKomaeMbIX OCTaHKOB, BpPEMs CYIIECTBOBaHUS, 00JacTh PaclpOCTpPaHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckne pacbl. OCHOBHBIE OOJBIITUE paChl: €BpOINEOUIHAs (€Bpa3HiicKas),
HETPO-aBCTpaJIOUIHAsl (PKBATOpHabHAsI), MOHTOJOHMAHAs (a3MaTCKO-aMEpPUKAHCKasl).
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YepTsl OPUCIIOCOOTICHHOCTH TMPEACTABUTEICH YENOBEYECKUX pac K  YCIOBUSAM
cyuiecTBoBaHUs. EquHCTBO udenoBeueckux pac. Kputrhka conmanbHOro JapBUHU3MA U
pacusmMa.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuubr u cxembl: «Bo3HukHoBenue ConHeuHON cucteMbl», «Pa3BuTHe
opraHuyeckoro  mupa»,  «PacturenpHas — kieTtka»,  «KHBOTHasg  KIJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOPa3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJOK IMPEAKOB COBPEMEHHOIO YEIOBEKA,
«/lpeBnenmme moan», «lpeBHune moan», «llepBele  COBpEMEHHBIE IO,
«YenoBeueckue pacb».

O6opynoBanne: Myspku «lIpoucxoxaenne demoBeka (OFOCTBI aBCTPAJIONUTEKA,
MATEKAHTPONa, HEAaHAEPTANIblla, KPOMAHBOHIA)»; CIENKH KAaMEHHBIX OpYyIui
NEPBOOBITHOTO YelOBeKa (KaMHU-YOIIEPbl, pyOuia, ckpebdiia); reoXpoHOJIOTHYECKas
Tabnuia; KoJueKus «PopMbl COXpaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTEHUI.

JIaGopaTopHble U MPaKTUUECKUE PaOOTHI:

[Ipaktnueckass pabora Ne 3. «M3ydyeHuwe uckomaembIX OCTATKOB pAacTEHUN U
KUBOTHBIX B KOJUJICKIIUSX).

DKCcKypcusi « DBONIOLMS OPraHMYECKOro Myupa Ha 3emiie» (B €CTECTBEHHO-Hay4UHBbIH
WJIM KpaeBeqUYECKU My3€eil).

Tema 10. Opranu3msl U oOKpyxkamas cpeaa (5 4)

DKoJOTUsl Kak HayKa. 3afaud U paslieibl IKOJIOTUH. METOABl 3KOJIOTHYECKUX
MCCJIEI0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMsl OpraHu3MOB: BOJHAasl, Ha3eMHO-BO3/yIIHAs, I[OYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue  (aktopel.  Kmaccudukanuss — skojgoruyeckux  (paKTOPOB:
abnoTuyeckue, OMOTUYECKUE U aHTpOTOTeHHbIe. [leficTBHe sKoIoTuYecKuX (pakKTOpPOB HA
OpTraHU3MBI.

AbGuotnyeckue (QaxkTophl: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoGneHus: opraHU3MOB K JEUCTBUIO aOMOTHYECKUX (akTopoB. buomornueckue
PUTMBI.

buotnueckue ¢aktopel. Buasl OMOTHYECKHUX B3aMMOACHCTBUIN: KOHKYpPEHIIMS,
XHUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm, Koomepanus, MyTyallu3M,
KOMMEHCalI3M  (KBapTUPAHCTBO, HAXJECOHUYECTBO). AMEHCaNU3M, HEUTpaIHU3M.
3HaueHne OWMOTHYECKUX B3aMMOJCHCTBUI [JIsl CYIIECTBOBAHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU MOMysui. OCHOBHbIE MOKa3aTeNn MOIMYJISILIHH:
YHCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, MPUPOCT, MuUurpanus. unammka
YHCJIEHHOCTHU TOMYJISALMU U €€ PeryJsiiusl.

JleMoHCTpauuu:

[Hoptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkers.
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Tabmumsrt u cxembl: kapta «llpuponusie 30HBI 3eman», «Cpeasl OOUTaHUS
opranusmoB»,  «®Poronepuoausm»  «llomymsuuu»,  «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTHU NOMYJIALNN UHPY30pUU-TY(DETbKI».

JIabopaTopHble U MPAKTUYECKHUE PaOOTHI:

Jlabopatopnass pabora Ne 10. «Mopdonoruyeckue 0OCOOEHHOCTH PACTCHUU U3
pa3HBIX MECT OOUTAHUS».

JIaGoparopHass pabota Ne 11. «BausiHue cBeTa Ha POCT U PA3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktnueckas padora Ne 4. «Iloacy€r MIOTHOCTM NOMYISUMH pa3HbIX BUIOB
pacTeHu».

Tema 11. Coob1ecTBa u 3xkog0rnueckue cucremn! (10 1)

CooOmiectBo  opraHu3mMoB — Owuoneno3. CTpyKTypsl OuoIleHO3a: BHUAOBas,
MPOCTPaHCTBEHHAs, Tpouueckas (muiienas). Bugabsi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

DKoJsioruueckue cuctemsbl (3kocucreMsbl). [loHaTue 06 3xocucTeMe U OMOreoIIeHO3e.
QOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeme. Tpoduueckue (MUILIEBBIC)
ypoBHHM 3KocucTeMbl. IIumeBrpie nenu u cetn. OCHOBHBIE IMOKA3aTEIN SKOCUCTEMBI:
ouomacca, MPOAYKIHUA. OKOJOTMUECKHE MHUPAMUJIBI: TMPOAYKIIUH, YUCICHHOCTH,
Oouomaccel. CBOWCTBA 3KOCHCTEM: YCTOMYHMBOCTb, CAMOPETYJSILUS, pPa3BUTHUE.
Cykueccus.

[Ipuponnble PKOCHCTEMBI. DKOCUCTEMBI O3€p M pPEK. DKOCHCTEMA XBOWHOIO WU
IIMPOKOJUCTBEHHOTO JIeca.

AHTPONIOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBEI. Yp603KOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (¢akrop ycroiumBocTH  3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B.U. Bepuaackoro o 6uochepe. ['panuiipl, coctaB U cTpyKTypa 0nochephl.
XKupoe BemectBo u ero @yHkiuu. OcoOeHHOCTH Ouochepsl Kak TII0O0ATBHOU
’KOCHCTEeMBI. /[uHamMuueckoe paBHOBECHE U 0OpaTHas CBA3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoXMMUYECKUE KBl 2JIEMEHTOB (yTiepoja, a30Ta).
3oHansHOCTH Ouocheprl. OCHOBHBIE OMOMBI CyITi. BogHbIe OMOMBI.

UenoseyectBO B Ouocdepe 3emiu. AHTpONOreHHbIe H3MEHEHUs B Ouocdepe.
['moGanbHbIE HKOJOTUYECKUE TPOOIJIEMBI.

CocyiecTBoBaHue MpUPObl U YenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak
OCHOBa ycTroiunBocTH Onochepbl. OCHOBa PALMOHATBLHOTO YHPABJICHHUS MPUPOJAHBIMU
pecypcaMu U UX UCHOJIb30BaHME. JJoCTHKeHs] OMOJIOTHUU U OXpaHa MPUPOIbI.

JlemoHcTpanuu:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmuubr u cxembl: «llumessie 1enm», «bHUOIEHO3: COCTaB W CTPYKTYpay,
«IIpuponnpie coobmectBay, «llemn mUTaHUA», «OKOJIOTHYECKAas MMHPAMUIIAY,
«buochepa u uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMa
XBOMHOrO Jeca», «buoneHo3 Bogoémay, «ArpoueHos», «lIpuMmepHbie aHTPOINOTE€HHbBIE
BO3JCHUCTBUSL HA TMPUPOAY», «BaKHEWIIME WCTOYHUKM 3arps3HEHHUS BO3JyXa W
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IPYHTOBBIX BOI», «llouBa — BaxkHeilmas coctaBnsoomas Ouochepb», «DakTOpbI
nerpanauuu mousy», «IlapHukoBelil 3pdexT», «DakTOphl paAMOAKTUBHOIO 3arpsA3HEHUs
ouochepr», «Ob6mIas crpykrypa ouochepsn», «PacnpocTpanenue xu3Hu B ouocdepe»,
«O30HOBBIN 3KkpaH Ouocdepr», «Kpyrosopor yriaepoaa B O6mochepe», «KpyroBopor
a30Ta B IIPUPOLEN.

O6opynoBanue: Mojenb-ammukanus «TunuuHele  OMOLEHO3BI»;  repOapuii
«PacturenbHble cooOIIECTBaY; KoJuleKIMHM «buoneHo3», «Bpenurenn Ba)KHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp»; IepOapuu M KOJUIEKUMU PAaCTEHHUH M KUBOTHBIX,
IIPUHAJIEKAIUE K PA3HBIM dKOJIOTMYECKAM IpyInaM ogHoro Buaa, Kpacnas kaura PO,
M300paKEeHHS OXPAHSIEMBIX BUJOB PACTEHHUI U )KUBOTHBIX.

TEMATHUYECKOE IIJIAHUPOBAHUE YUEBHOM JAUCHUITJIMHBI
«BOJIOT' U »

TeMbl U KOJIMYECTBO [Tnanupyemsbie BUJIBI y4eOHOM
OcHoOBHOE coJiep>KaHne
9acoB JESATCIILHOCTH 00YJarOIINUXCS

1 cemectp

TEMA 1. BUOJIOT'MA KAK HAYKA (2 u)

1. bwuonorus kak | buomorus xak HayKa. Cas3u PaCKpLIBaTL COACPIKAaHUEC TCPMHUHOB U

Hayka (1 u) OMoJIOTMU C  OOIIECTBEHHBIMH, | TOHITHN: Hay4HOE MHPOBO33PEHHUE,
TeXHUYECKUMHU U JpYyrMMHM | Hay4yHas KapTHHA MHUpPA, HAy4HbIH METOJ,
€CTECTBEHHBIMU HayKaMH, | TUTIOTE3a, TEOPUSl, METO/bI UCCIIEA0BaHNUS.

dbunocodueil, penuruei, 3TUKOH, | XapaKTepu3oBaTh OUOIOTHUIO KaK HAyKy, €€
ACTETMKOM MW  MpaBoM. Poib | MECTO M POJIb CPEAU APYTUX €CTECTBEHHBIX
ouonormu B  (opmupoBanuu | HayK. [lepedncnsTe pa3gensl OMONOTHH B
COBPEMEHHOW Hay4YHOW KapPTHUHBI | COOTBETCTBHH C OOBEKTAMU U3yUCHUS.

mupa. Cucrema Ouonorndeckux | HaswiBaTh BAKHEHILINE oTpaciu
HayK. OMOJIOrMYEeCKMX  3HAaHUHM W 3a/ayy,
JleMoHCTpanuu: crosimue nepen 6uonorueit XXI B.

IToptpersr: Y.  [dapsun, I
Menaens, H. K. Konabuos, Jx.
Yorcon nu ®@. Kpuk. Tabnuusl u
cxembl:  «MeToabl  MO3HAHMS
YKUBOU IIPUPOIBD)

2. Metozasl | MeToabl MMO3HAHUS KuBOH | PackpeiBaTh cojepkaHUE TEPMHHOB H
MO3HAHUS YKUBOW | IPUPOABI (HabmroieHue, | MOHSATHI:  HAYYHBIM  METOJ, METObI
npupoasl (149) JKCIEPUMEHT, OIHMCaHUE, | HCCICAOBAHUS. XapaxkTepu3oBaTh
HU3MEpEHHE, KJaccu(uKainusi, | OCHOBHbBIE ~METOJbl  TMMO3HAHUSI  >KHBOU
MOJIETTUPOBAaHUE, CTATHCTUYECKAs | MIPUPOJABI: HAOMIOJCHHE, OSKCIEPUMEHT,
00paboTKa JaHHBIX). ONMCaHUe, H3MEpeHue, Kiaccuukaus,
JleMoHcTpanuu: MO/JIETIMPOBAHHUE, CTaTUCTHYCCKAs

Tabmupr u  cxembl: «Metonbl | 00paboTKa JaHHBIX
MIO3HAHUS )KUBOU IIPUPOIBD.
JlaGopaTopHblE M TPAKTHYECKHE

paboThI:

[IpakTnueckast padora Ne 1.
«Mcnonp3oBanue Pas3INYHbIX
METOIOB npu M3y4eHUH

OHOJIOTHYECKUX 00BEKTOBY
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TEMA 2. )KUBBIE CUCTEMbI 1 X OPITAHU3AIINA (2 v)

3. buonoruueckue
CHCTEMBI, IPOLECCHI
U UX u3ydeHue (2u)

XKusbie cucreMbl (OMOCHCTEMBI)
KaK MpeaMeT U3y4eHHs: OUOIOTHH.

OTnuune JKUBBIX CHUCTEM  OT
HEOPraHU4eCcKOn HPUPOJIBL.
CpoiictBa OmocucreM U HX
pa3HoOoOpasue. VYposuu
OpraHu3aIH ouocucrem:
MOJIEKYJISIPHBIH, OpraHOMIHO-
KJICTOYHBIH, OpraHU3MEHHBIM,
HOIYJISIIIMOHHO-BUIOBOH,
9KOCHUCTEMHBIN
(6MOTreOneHOTUYECK U ),
OouocQepHbIi.

Hayku, uzyuaroniye OHOCHCTEMBI
Ha pa3HbIX YPOBHSAX OpraHU3alUU.

JlemoHcTpamuu:

Tabnuupl U cxembl: «OCHOBHEIE
MpU3HAKK  KU3HU», «YPOBHHU
OpraHu3aIly >KUBOU MPUPOIBI.
Ob6opynoBanue: MOJEIb
Mouekyisl JIHK

PackpeiBaTh copepkaHME€ TEPMHUHOB MU
HOHSITHM: CUCTEMA, Ouosornyeckas
CHUCTEMA, AJIEMEHTBhl CHUCTEMBI, CTPYKTypa
OuoCHCTEeMBl, CBOWCTBA JKHUBBIX CUCTEM,

OOMEH BEIIECTB, Pa3MHOXKCHHUE, POCT,
pa3BHTHE, HACJIEICTBEHHOCTb,
HU3MCHYUBOCTD, pa3ﬂpa)KI/IMOCTB,

9HEPro3aBUCUMOCTb, YPOBHH OpPraHHU3aLNU
xu3Hu  (Omocuctem). XapaKTepH30BaTh
OPUHIUNBL  OpraHu3alud  OuocHucTeM:
OTKPBITOCTh, BBICOKAasl YIOPSIIOYEHHOCTD,
caMOperyJIsLys, UEPAPXUYHOCTb.
[IepeunciaATs yHHBEpPCAIBHBIE CBOMCTBA
JKUBOI'O: €JUHCTBO XMMHYECKOIO COCTaBa,
pa3paXuMoCThb, JABUKEHUE, I'OMEOCTa3,
poCT M pa3BUTHE, HACIECACTBEHHOCTbD,
U3MEHYUBOCTb, 9BOJIIOLIHA
(mpucnocobiieHe K U3MEHSIOIIUMCS
YCIIOBUSIM).

[IpuBoaUTH MpUMEPHI OMOCUCTEM PAa3HOIO
YPOBHS  OpraHu3allud U  CpPaBHMUBATh
IIPOSIBJICHUS] CBOWCTB >KMBOI'O Ha pa3HBIX
YPOBHSIX.

XapakTepru3oBaTb OCHOBHBIE IPOLIECCHI,

npoTekaromue B OWOCHCTEMax: OOMeH
BCIICCTB M  TPEBpALICHHE DHEPIHH,
CaMOBOCITPOM3BE/ICHUE,  CaMOPETYIISIIHS,
pa3BUTHE.

CoOumronaThb npaBuia OepeKHOTO

OTHOIIIEHHUS K )KUBOH pupoac

TEMA 3. XUMUYECKUI COCTAB U CTPOEHUE KJIETKU (8 u)

4. XUMHUYECKUN
COCTaB KJIETKU.
Bona "

MHHCPAJIBHBIC COJIK

(1)

XUMHUYECKHUA  COCTaB  KJIETKH.
XUMHYECKHE  DJIEMEHTHI:  Ma-
KPO2JIEMEHTBI, MHUKPOIJIEMEHTBHI.

Bonma m MuHepanbpHbBIE BELIECTBA.
DU3UKO-XUMHUUYECKHE IIPOLIECCHI,

MIPOTEKAOIINE B KUBBIX
cucremax. DOyHKIIMU BOIABI U
MUHEpaJIbHBIX BEIIECTB B KIIETKE.
[lognepxanue  OCMOTHYECKOTO
OanaHca.

JleMoHCTpanuu:

JnarpaMmbl: «Pacnipenenenne
XUMHUYECKUX DJEMEHTOB B He-
KHUBOM TIPUPOJIEN,
«Pacnipenenenue XUMHYECKUX
BJIEMEHTOB B JKHUBOM MPUPOAEH.
Tabmuist u CXEMBI:
«Ilepuognyeckas Tabnua
XUMHYECKHIX JJIEMEHTOBY,

«CTpoeHHe MOJIEKYJIbl BOABI»

PaCKpBIBaTB COACpKaHUEC TCEPMHUHOB U

MOHSITHH: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTBHI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJEKYJAa BOJbI
KaKk  JWIOJb, BOJOPO/IHbBIE CBSI3H;
ruApoUILHBIE u ruapohoOHbIE
BEIIICCTBA.

Jloka3piBaTh ~ €IWHCTBO  D3JIEMEHTHOTO

CoCTaBa KakK OaJHO U3 CBOMCTB >KHBOTO.
Pacnpenenmh XUMHUYCCKHUE JJICMCHTHI I10

rpynmnamMm B 3aBUCUMOCTH oT
KOJIMYCCTBCHHOI'0 IMPEACTABUTCILCTBA B
OpTraHnu3MC, XapaKTCPU30BaATh POJib
OTACIBHBIX DJICMCHTOB.

BrIsgBaSTE CBA3b MCKOY COCTaBOM,
CTPOCHUEM MOJICKYJIBI XHUMHUYECKOTI'O

COCOAUHCHUS U €T0 (I)YHKI_II/ISIMI/I B KJICTKC.
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5. benku. CocTtaB n
CTpoeHHE  OEIKOB
(19)

benku. CocraB U cTpoeHHE
0enmkoB.  AMHHOKHCIOTBI ~ —
MOHOMEPBI OeNKOoB.
Hesamenumble u  3aMeHUMBIE
AMUHOKHCIIOTHI.

AMUHOKHUCIOTHBIN COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbI (nepBu4Has,
BTOpUYHAS, TpeTUYHast u
YeTBEPTUUHAS CTPYKTYpa).

XUMHYECKHE CBOMCTBA OEJIKOB.
Bbuonornueckue pyHKIUN OEIKOB.
JeMoHcTpanuu:

Tabmuupsr u cxembl: «CTpoeHue

PackpeiBaTh coaepkaHME TEPMHUHOB U
MOHATHI: OENKU, MOIUMEPHI, MOHOMEDHI,

AMUHOKHCIIOTHI, NEenTUaHAs CBA3b,
MOJUIIECNTH, JIEHaTypauusl.
XapakTepu3oBaTh  OelKM  Kak  Kjacc
OpPraHUYECKUX COEMHEHU;
KJIaCCU(PUIIMPOBATh HUX IO CTPOCHUIO

(rmobynsapHble U GUOpHUIUIAPHBIE OCNKH),
HEePEUYHCISTh U XapaKTepU30BaTh QyHKIIUH
0enkoB

MOJIEKYJIbI Oenkay.
O6opynoBanue: CBETOBOM
MHUKPOCKOII, MUKPOTIpENapaThl
6. ®epmentst — | DepMeHTHl — Ouoioruueckue | PackpbiBaTh cojepkaHHE TEPMHHOB U
OHMOJIOTHYECKHe KaTaJan3aTophl. Crtpoenue | mOHATHIA: (EPMEHTHI, AKTHUBHBIA LIEHTD,
karanu3atopsl (14) | ¢pepMeHTa: aKTUBHBIM  ICHTp, | CyOCTpaTHas Crenu(PUIHOCTb,
cyOcTpaTtHas cnenu@UIHOCTD. | KOPEpPMEHTBI, OCIIKU-aKTUBATOPHI M OCITKH-
KodepmenTsr. Butamunsbl. | ”HTHOUTOPBL.
Otnuuus dbepmeHToB oT | YKa3pIBaTh  OTIWYMS  (EPMEHTOB  OT
HEOPTaHMYECKUX KAaTalIU3aTOPOB. | HEOPTAHMYECKUX KAaTaIU3aTOPOB.
Tabmuper u cxembl: «Ctpoenue | OObSICHITDH poJb bepMeHTOB B

bepmeHTa.

ObopynoBanue:  000pyaOBaHUE
IUIE  TIpOBENCHHUsS HaOIro/eHUH,
U3MEPEHHH, SKCIIEPHMEHTOB.
JlaGopaTopHble M TPAKTHYECKUE

(YHKITMOHMPOBAHUH JKHBBIX CHCTEM, B
MPOMBIIIUICHHOCTH, B  MEIUIIMHE, B
MMOBCENHEBHON KU3HHU YEJIIOBEKA.

paloThI:
Jlabopatopunas pabora Ne 1.
«3yuenune KaTaJIUTUYECKOU
aKTUBHOCTH  (epMEeHTOB  (Ha
npuMepe amuia3bl WIH  KaTa-
J1a3b1)»
7. VYrnesoasl. | YrneBoabl: MOHOcaxapuibl | PackpeiBaTh comepkaHu€ TEPMHHOB H
Junuer (1 1) (rmroko3a, pubo3a M JAC30KCUPH- | IOHSATUW:  YIJIEBOJBI, MOHOCAXapHUJIbl,
003a), nucaxapuabl (caxaposa, | AUCAaxapubl, MOJKUCAXapUIbl, TIIOKO3a,
JIAKTO3Q) " noircaxapuisl | pubo3a, ne30Kcupr0o03a, caxaposa,
(kpaxMai, TIIMKOTeH, IeJITI0I03a). | JIaKTOo3a, MaJbTO3a, LEJUTI0JI03a
buonornueckue byHKIMK | (KI€TYaTKa), KpaxMal, TJIMKOTEH; JIUITHIHI,
YTJIEBOJIOB. TPUTITULIEPUIBI (>KUpBI, Maca),
Jlununel: Tpurnuuepuasl, ¢oc- | Gochonunuasl, CTEpPOUIBI.
¢domunuael, crepounbl. [uapo- | XapakTepu3oBaTh YIIIEBOBI, JTUMUIABl KaK

¢buabHO-TUIPO(POOHBIE CBONCTBA.
buonornueckue byHKIIIHN
munuaoB. CpaBHEHHE YTJIEBOJIOB,
OCIIKOB u JTAMUI0B Kak
HMCTOYHUKOB YHEPTUH.
JleMoHCTpanuu:

TaOmuIel U CXEeMBI: «YTJEBOIBD,

KJIaCC OPTaHUYECKUX COCTUHEHUM.
KnaccudunupoBaTth yrieBoasl M JIUIHAIBI
[0 CTPOCHHUIO; TEPEUUCIATh (PYHKIHUH
YIJIE€BOJOB U JIUIIUOB.
Cxematnuecku  u300paxarhb
MOJIEKYJ YIJIEBOJOB, JIUIIHIOB

CTpOCHHE
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«JIunuaey.

O6opynoBanne:  00OpyIOBaHUE
JUIs  TIpOBENEHUS HAOIIOACHUH,
MU3MEPEHUM, DKCIIEPUMEHTOB.

8. HyxknennoBbie
KUCI0Thl. AT® (1u)

HykneunoBeie kucnorsi: JJHK u
PHK. Hykneotuasl — MOHOMEDBI
HYKJIEMHOBBIX KHCIIOT. CTpoeHue
u ¢yskmmu JJHK. Crpoenne u
¢byakuun PHK. AT®: ctpoenue u

GbyHKIHN.

JeMoHcTpanuu:

IToprpersr:  [Ix. VYorcon, .
Kpuk, M. VunkuHc, P.
@paHKIUH.

Tabmuer u  cxembl: «Hykieun-
HOBBIC KHCJIOTHI; JIHK»,

«buocunte3 Oenka», «CtpoeHue
MoJieKyJibl ATO.
O6opynoBaHue: CBETOBOM MH-
KPOCKOII, MUKpPOIIpenapaThl

PackpeiBaTh copepkaHHE€ TEPMUHOB H
TTOHSITHIA: N€30KCUPUOOHYKIIEHHOBAs
KHCIIOTa (JIHK), pHUOOHYKIIEHHOBAS
KHUCJIOTa (PHK), HYKJICOTH],
MOJMHYKJICOTHIHAS 1enb
(MOMMHYKIEOTHT), KOMIUIEMEHTapHOCTb,
¢byaxkumn JIHK (xpanenue u mepemava
HACJICICTBEHHOW  WH(GOpMAIMN);  BHJBI
PHK (undopmanronHas, TpaHCHOpPTHAasI,
pubocomanpHas); anpeHosuHTpudochar
(AT®), makpospruueckas CBs3b.
XapakTepu3nupoBaThb HYKJICHHOBBIC
KHUCTIOTHl KaK XUMHUYECKUE COCTUHEHUS U
HOCHUTEIN HACJIEICTBEHHON NH(POPMAIIHH.
Otmeuats 0COOEHHOCTH CTPOCHHS
MoJieKyl HykinenHoBbiX kucior (JHK,
PHK) u AT®. CxemaTuuecku u3o0paxarb
CTpOEHHUE HYKJICOTUIOB, MOJIEKYJT
HYKJIEMHOBBIX KHCIOT, ATD

9. HUcropus nu

MCTOBI

HU3YyUCHUA

kieTku. KietouHas

teopus (1 9)

[uTosoruss — Hayka O KIETKE.
Knerounas Tteopus — mnpumep
B3aMMOJICHCTBHS UJCH U (HaKTOB B
Hay4HOM [O3HaHuU. MeTobl
M3y4YEeHUs KIIETKH.
JlemoHcTpauu:

IToptpetsr: A. JleBenryk, P. I'yk,
T. IIBann, M. lnetinen, K. M.
bap, P. Bupxos.

O6opynoBaHue: CBETOBOM MH-
KPOCKOIT; MHUKpPOIpEnapaThl
pacTUTENbHBIX, JKMBOTHBIX H

OaKTepHaIbHBIX KIIETOK;, PUCYHKH
¢ MukpodoTorpapusimMu KIETOK,
MOJTyYeHHBIE c HIOMOIIIBIO
CBETOBOTO M 3JIEKTPOHHOTO
MHUKPOCKOTIA

PackpeiBath conepkaHue TEPMHHOB H
NOHSATHN: KIJIETKA, LIUTOJIOTHS; PACKPbIBAThH

COACpPKAHUE  TOJOXKEHUM  KIETOYHOMN
TEOpPHH.

[Iepeunciars Hu XapaKTepu30BaTh
OCHOBHBIE METOJBl HM3YYEHHS KIETKH
(IpUTOTOBJIEHUE CPE30B, OKpaIIUBaHUE,
MHUKPOCKOIIUPOBAHUE,
LeHTpudyrupoBaHue, KYJIbTBUPOBAHUE

KJIETOK U TKaHEeH)

10. Kietka kak 1ie-

JIOCTHAS
cucrema (1 )

KHuBas

Krnerka kak wenocTHas KuBas
cucrema.  OOmme  OpU3HAKU
KIETOK: 3aMKHyTas HapyxXHas
MmemOpana, monekyinsl JIHK kax
TeHeTUYECKUI armapar, cucTeMa
cuHTe3a Oenka. Tumbl KIeTOK:
SYKapHOTHYECKast u
npokapuoTHdeckas. OcoOOEHHOCTH
CTPOCHUS MPOKAPUOTHYECKON
KJICTKH. Knerounas CTCHKa
OaKTepuil. Crpoenne
AYKAPUOTUYECKON KJIETKH.

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHATHIA:  KIETKH  (dyKapHOTHUYeCKas,
MPOKAPUOTUYECKAs), rIa3MaTHIecKast
MeMOpaHa (IU1a3MajieMma), TJIIMKOKaJIUKC,
TPaHCIIOPT BEIICCTB (TTaccuUBHBIH,
AKTUBHBIN ), SHIOLIMTO3 (darouuros,
MUHOINTO3),  9K30IHTO3,  KJIETOYHAs
CTEHKA, HYKJICOU/I.

CpaBHuBarh MEXIY coboit
DYKAPHUOTHYECKHE ¥ TMPOKAPHOTHIECKUE
KJIETKH; OTMEUYaTh CXOJCTBO M Pa3NU4Ms B
CTPOCHHH KJICTOK OaKTEpHi, JKUBOTHBIX,
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pacTeHuii u TpuboB

11. Crpoenue syka-
PHUOTHUYECKOI
KJIETKU

(1)

OcHOBHBIE OTJINYNSA
pacTUTENBHOM,  KUBOTHOW U
rpuOHON KJICTKH. IToBepx-
HOCTHBIE CTPYKTYPBI — KJIETOYHAs
CTEHKA, TJIMKOKAJIMKC, 170:¢
GbyHKIHN. [TnasmaTnueckas
MeMOpaHa, e¢ cBoWcTBa U
GbyHKIMN.

[utommazma u €€ OpPraHouabl.
OpHoMeMOpaHHBIE  OPTraHOMbI
kierku: OIIC, ammapar ['oinb-
kM,  Jm3ocoMmbl.  [lomyaBTo-
HOMHBIE  OPTaHOUIbI  KIJIETKHU:
MUTOXOH/JIPUH, IJIaCTUBI.
[IpoucxoxaeHue MUTOXOHJIPUIN U
MJIACTHU. Buast IJIaCTHIL.
HememOpannbie OPraHOU/IbI
KIETKUA: PUOOCOMBI, KJIETOYHBIN
LIEHTP, UEHTPUOJU, PECHUYKH,

KryTuku. DyHKIMU OpraHous10B
KJIETKH. BriroueHus.

Anpo — peryiasTOpHBIA LIEHTP
kietku. CtpoeHue sjapa: saep-
Has 000J0YKa, KapuoOIIa3Ma,
XPOMATHH, SAPBIIKO. XPOMO-
COMBL.

TpancnopT BeliecTB B KIETKE.
JlemoHcTpamuu

IToptpetsr: A. JleBenryk, P. I'yk,
T. IIBann, M. Illneii- nmen, K.
bap, P. Bupxos. Tabmuupl u
CXEMBI: «CtpoeHue
JYKapUOTHYECKOU KJIETKW»,
«CTpoeHHE JKMBOTHOM KIIETKU,
«CtpoeHue pacTUTEIbHOU
KIJIETKU, «CtpoeHue
IIPOKAPUOTHUYECKON KIIETKW»,
«CtpoeHue sypa KJIETKI.
Ob6opynoBanue: CBETOBOM
MHUKPOCKOTT; MUKpOIIpenapaThl
PacCTUTENBHBIX, JKUBOTHBIX H
OaKTepUaTbHBIX KIETOK.
JIaGopaTopHble M MpPaKTHYECKHUE
paboTHI:

JlaGopartopHass pabGora Ne 2.
«M3ydyeHre CTPOEHMS  KIJIETOK
pacTeHuil, )KUBOTHBIX M OaKTepHii
M0JI MHUKpPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIHCaHUE»

PackpeiBaTh copepkaHHE€ TEPMUHOB W
TIOHSITHIA: UTOIUIa3Ma,  OPTaHOW/IHI,
SHJIOTIa3MaTHYECKas CETh (BIICO),
anmapar [ oJbKU, JIM30COMBI, BaKyoOJlb,
MUTOXOHAPUH, IIJIaCTHABL (XJIOpOHJIaCTBI,
XPOMOILUIACTBI, JICHKOIIACTHI), PUOOCOMBI,

MUKPOTPYOOUKH,  KJICTOYHBIA  IIEHTP
(ueHTpocoma),  pPECHUYKH,  IKTYTHKH,
BKJIFOYEHHS, AJIPO, siiepHas 000JI0UKa,
KapuoIula3mMa,  XpPOMaTHH,  SIPBIIIKO,
XPOMOCOMBL.

OnuceBaTh CTPOCHUC SYKapHOTHHCCKOﬁ

KJICTKH 10  H300pakeHWsiM ©  Ha
MHUKponpenaparax;  KJIacCH(PHUIIMPOBATH
OpTaHOM/IBI B 3aBUCUMOCTH oT
0coOeHHOCTEH ux CTPOCHUS
(omHOMEMOpAHHBIE, IByMeMOpaHHEIE,
HeMeMOpaHHbIE); OMHCHIBaTh  (PYHKIHU

Ka)KJJOT0 OpPraHOUA B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE SAPO Kak
MECTO XpaHeHHs, TIepenadn (yIBOCHHUE
XPOMOCOM) M pean3anuy (TPaHCKPUIILINSA)
HaCJIeICTBEHHON NH(OpMaLIUY KIIETKH.
[lepeuncasT U ONMMCHIBATH KOMIIOHEHTHI
a1pa U uxX QyHKUIUM.

CxeMaTHU4YHO HU300paxarth CTpOECHUE
PACTUTENIBHOMN U )KUBOTHOU KJIETKU
OOBACHATH OnIorn4yeckoe 3HaYECHHE

TPAHCIIOPTa BCIIECTB B KJICTKC.
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TEMA 4. XXKUSHEAEATEJIbHOCTD KJIETKMU (6 1)

12. OOMeH BellecCTB.
IInactuueckuit
o0meH. DoTOCUHTES.
XemocuHTe3 (2 1)

OOmeH BEIIIECTB, J5RI0
MeTaboIn3M. Accumunsanys
(mmacTuyeckuit o0OMeH) u

TUCCUMHIIALUS  (PHEPreTUYeCKUi
00MEH) — JIB€ CTOPOHBI €IMHOTO
mpouecca Merabonusma. Poib
3aKOHOB COXpPaHEHUS BEIIECTBA U
SHEPTUUU B MOHUMAaHUU
Merabonmu3ma. Tumbel  oOMeHa
BELIECTB: aBTOTPO(HBIN u
reTepoTpodHBIN. Ponp
(dhepMeHTOB B OOMEHE BEIECTB U
MPEBPALICHUN SHEPTUU B KIIETKE.
DOTOCUHTES. CgeroBas u
TeMHOBasi (a3pl  (POTOCHHTE3A.
Peakuuu poTocunTesa.

D¢ dextuBHOCTE  POTOCHHTE3A.
3nauenne  (GoTocuHTE3a UL
KU3HKM Ha 3emue. BrusiHue
ycloBUil cpeapl Ha (OTOCUHTE3 U
CTIIOCOOBI TOBBIIIICHUS ero
MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHui. XEeMOCHUHTES.
XeMOCHHTE3UPYIOIIHE OaKTEepHH.
3HayeHHWEe  XEMOCHUHTe3a I
JKW3HU Ha 3eMJie.

JeMoHcTpanmu:

[Toptpetsl: K. A. Tumupszes.
Tabmuibr u CXEMBI:
«Xnopomnacty, «DOTOCHHTE3»

PackpbiBaTh copepkaHHE€ TEPMUHOB H
TIOHSITHI: OOMEH BEILIECTB U MPEBpPAICHUE
9Hepruu  (MeTadonau3M), AaCCUMUIISIIHS,
TUTACTHYECKUH  OOMEH, JUCCUMUIISIINS,
JHEpreTHYecKkuii  oOMeH, (OTO-CHUHTE3,
dhoTonus, dbochopunupoBanue,
MEPEHOCYHK MPOTOHOB, XEMOCHHTE3.
OnwuceiBath  (OTOCHHTE3,  TPOIECCHI,
MPOTEKAIOIINE B CBETOBOW M TEMHOBOM
daze.

BEISBISTE MPUYUHHO-CIICICTBEHHBIC CBS3H
MEXy TOTJIONICHUEM COJIHEYHOW YHEPTUU
XJIOpOo(UIIIOM B cUHTE30M MOJieKyn ATO.

CpaBHMBaTh HCXOJIHbIE BEILECTBA,
KOHEYHbIE  MPOAYKTHl U YCJIOBHUSA
MPOTEKAHUA  PEaklUil  CBETOBOM  H
TEMHOBOM dassr ¢dorocunTe3A.

CpaBHMBaTh (POTOCHHTE3 U XEMOCHHTES.
OuenuBaTh 3HaueHUE (POTOCHHTE3a U
XEMOCUHTE3a I KU3HU Ha 3emiie

13. DHepreTuvecKkuit
obomeH (14)

DHepreTu4eckuii OOMeH B KJIETKE.
Pacmennenue BEIIECTB,
BBIJICJICHHE U aKKyMYJIUPOBaHUE
SHEPTMM B  KJETKE.  OJTambl
SHEPreTHYECKOTo oOMeHa.
I'mukonu3s. bpoxxenue u ero BUIBL.

Kucnoponnoe okucnenue, wiau
KJICTOYHOE JIBIXaHHE.
OKHCIUTEITEHOE
bochopunupoBanme. Db dex-
TUBHOCTD SHEPTreTUYECKOTO
oOMeHa.

JeMoHcTpanuu:

Tabmumel W cxembl: «THIBI
MMATAHUSY, «MeTabommu3my,
«MuTtoxoHapuUs», «OHepreTu-

4eCcK1il OOMEH»

PackpeiBaTh conepkaHWe TEPMHUHOB U
NOHATUN: SHEPIreTUYECKUI o0OMeH,
[JIMKOJIM3, MOJIOYHOKHCIIOE Opo’keHue,
CIIMPTOBOE  Opo’keHHe, OHOJIOTHYEeCcKOoe
OKHCJICHUE, KJIETOYHOE JIBIXaHHE,
JTUCCUMMIIALIUSA, (PEPMEHT.

Xapaktepu3oBaTh OOMEH BEIIECTB U
npeBpalieHne YHepruu (MeTaboau3M) Kak
OJIHO UX CBOICTB JKUBOTO.

[TepeuncasTs 0COOCHHOCTH
IUIACTUYECKOTO U DHEPreTHYECKOTo
oOMEHa B  KJETKE;, YyCTaHABJIUBATh

B3aMMOCBSI3b MEXK]Ty HUMHU.
Paznuuath THOBl OOMEHa BEIIECTB B
KJIETKE: aBTOTPO(HBINA U reTepOTPOHBII.

OnuceiBaTh  3Tambl  SHEPreTHYECKOTO
oOMeHa (OATOTOBUTEIBHBIN,
OECKUCIOPOAHBIH, KHUCJIOPOJIHBIN) 3
CpaBHUBATH nx MEXIY CcO0O01.
XapakTepu3oBaThb peakUUH TJIMKOJIU3A,
OpO’KeHus, KJIETOYHOTO TIBIX AHHS;
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BBISBIIATh NTPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXITY TJIUKOIN30M, KJIETOYHEBIM
JIbIXaHUEM U CUHTE30M MoJiekys1 ATO.

CpaBHuBath 3 EKTUBHOCTD
OCCKUCIOPOAHOTO M KUCIOPOJTHOTO ATAIIOB

14. buocunres | Peakuuu MaTpu4HOro cuHTe3a. | PackpeiBaTh coxepkaHue TEPMHUHOB W
oenka (2 ) I'enetnveckass wHbOpMaIMsg U | MOHATUA: TeH, TEHETHYECKHH KO,
JIHK. Peanu3anus reHeTMYECKOW | MATPUYHBIM ~ CHUHTE3,  TPAHCKPHUIILIKS,
uHpopManuu B KJIETKE. | TPAHCIALUS, KOJIOH, aHTUKOJIOH,
I'eneTnueckuii Kox M €ro cBOii- | pubocoma, LEHTpaJIbHas Jorma
cTBa. TpaHckpumuuss — Ma- | MOJEKYJISPHOM OMOI0ruu.
TpuuHbli cuHTe3 PHK. Tpanc- | Onpenensite  CBOMCTBA  I'€HETUYECKOTO
asauust  —  OuocuHTe3  Oenka. | Koga  (TPUIUIETHOCTh,  OJHO3HAYHOCTb,
Oranel TpaHcisuuu. KoaupoBa- | BEIPOXKJIEHHOCTb, YHHUBEPCAIbHOCTD,
HUE aMHHOKUCIIOT. Poib pubocoM | HemepekpbIBaeMOCTb, HEMPEPHIBHOCTD ).
B OMocHHTe3€e OerKa. OmnwuceiBaTh STaIbI peanu3anum
JleMOHCTpanuu: HacJe/ICTBEHHON MH(OpMAIMK B KIIETKE.
IMoptpersi: H. K. Konbuos. | CpaBHuBaTh peaxkuuu MaTpUYHOI'O
Tabmuuplt u cxemsl: «Ctpoenue | cunreza moaekyia PHK u Genka B knerke
JHK», «Ctpoenue W (QyHKIHO-
HUpOBaHHE  TreHa»,  «CuHTE3
oenka», «Pemmukanus JHK»,
«I'ereTnuecKu KOII».
O6opynoBanue: MOACIU-AIILIIN-
kaupn  «Yasoenue JHK wu
TPaHCKPUIILIUAY, «buocunres
Oenmka»
15, HeKIeToumbe Heknerounsle GopMbl KU3HU — PaCKpBI?aTB COJIep’)KaHUE TEPMUHOB U
(bopMbI  KU3HH — BUpychl.  HMcropus OTKPBITHA | NOHATHH: BHPYC, BHPYCONOTMA, KalCHI,
supycst (1 ) BupycoB (. M. WBanoBckwuii). | 6akTtepuodar, BHUpPYC HMMYHOAEPUIIUTA
OcobenHoctu CTpOEHUs u | yenoseka (BUY), oHKOTeHHBIE BUPYCHI.
KU3HEHHOT0 IUKJA BHUPYCOB. | XapaKTepu3oBaTh BUPYCHI KaK
bakrepuodaru. bonesnu | HEKIETOUHYIO bopmy KU3HH;

pacTeHUM, KUBOTHBIX U YEJIOBEKA,
BbI3bIBAEMBIE BHpycaMu. Bupyc
UMMYHOZepUIUTa YeJoBeKa
(BUY) — Bozbyautens CIIN/a.
ObpatHas TPaHCKPUIILIUS,
peBeprasa, MHTErpasa.
[Tpodunaktruka pacupocTpaHeHUs
BHUPYCHBIX 3a00JIeBaHU.
JeMoHcTpanuu:

[Toprpersr: 1. Y. iBaHOBCKMI.
Tabmuupl u cxembl: «Bupycs,
«bakrepuodarn»; «CtpoeHue u

KU3HCHHBINA LUK BHpYcCa
CIINda, O6akteprogaray.
O6opynoBanue: MOJICITh
ctpykrypel  JIHK;  marautnHas
Mozenb-anmaukanusa  «CtpoeHue
KJIETKU»

OCOOEHHOCTH CTPOCHHSI U >KU3HECHHBIN
IIUKJI BUPYCOB.

OnwuceBaTh JKU3HEHHBIH LMK BHpYyca
UMMYHOJe(QHUIINTA 4YeloBeKa; pa3IndaTh
Ha pucynkax BTM (Bupyc TabauHoi

MO3aUKH), 6aktepuodar, BH1Y.
OOoCcHOBBIBAT U COOJIIOJIaTh  MEpHI
npopHIaKTUKU pacrpocTpaHeHHs

BUPYCHBIX 3a00JeBaHUN (pecupaTopHBbIE,
KEITyJ0YHO-KHIIEYHBIE, KJICLIEBOU
suuedanmut, BUU-undexums)

TEMA 5. PASMHOXEHUWE U UHAVBUAYAJIBHOE PAZBUTUE OPI"TAHU3MOB (5 u)
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16.
LUK
Henenue
Murto3 (1 1)

KusHenHbI
KJIETKH.
KJIETKU.

Kimertounpli  1uKI, HIH
JKU3HEHHBIN UK KJIETKH.
HNutepdaza u murtos. Ilpomeccsr,
MpoTeKaIre B HHTephase.

Pennukamus — peakuus
MarpuyHoro  cuHresa JIHK.
Crpoenue XPOMOCOM.
XpOMOCOMHBII Habop —
KapuOTHII. Jnnaon gHbIH u
rarION JHBIH XPOMOCOMHBIE
Ha0OpHI. XpoMaTuapl.
I[MuTonoruyeckue OCHOBBI
Pa3MHOXKEHUS u
WHJIMBUTyaJIbHOTO pa3BUTHS
OpraHu3MoB. JleleHue KIeTKu —
MHUTO3. Cragun MUTO3a.
[Ipouiecchl, mnpoucxoasdive Ha
pa3HBIX CTaIMAX MHTO34.
buonornyeckuii CMBICI MHTO3a.
[Iporpammupyemas rubeinnp
KJICTKU — aIloITO3.
JlemoHcTpauu:

Tabmuie 171 CXEMBI:
«Knerounsprii LUK,
«Permkanus JTHK», «Ctpoenue
XPOMOCOMBI», «Murosy;

MarHuTHasE MOJEIb-anIIuKaIus
«Jlenenme knetkn»; moaens JJHK.

PackpbiBaTh conepikaHue TEPMHUHOB
U TIOHATHUH: KJIETOUHBIA LUKJ, HHTep(da3a,
peIIMKanys, XpoMocoMa,  KapHOTHII,
TaIluIOUIHBIN, TUTIOUIHBIA XPOMOCOMHBIN
Ha0Op, XpOMATUABI; MUTO3; €ro CTaJuu:
npodaza, meradasa, anadasa, Tenodasa.
OnuchiBaTh >KU3HEHHBIH LMK KIJIETKH;
MIEPEUUCIISITh U XapaKTepU30BaTh MEPUOIbI
KJIETOYHOT'O IIMKJIA, CPABHUBATH UX MEXIY
co0oil.
OnuceiBaTh CTpOEHue
KapUOTHUIIOB  OPraHU3MOB,
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHHMBATh CTaIUU MUTO3A.

XpOMOCOM,
CpaBHUBATH

Paznuuyath Ha  MHKpompemnapatax U
PUCYHKAxX CTaJiud MUTO3A.

PackpbiBaTh ~ OMOIIOTUYECKUN  CMBICT
MUTO3a

ObopynoBanue: CBETOBOM
MHUKPOCKOTT; MUKpOIIpenapar
«KapuokuHe3 B KJIeTKax KOpeIKa
JIyKay.
JlabopaTopHbie u
MPaKTUYEeCKHE PadOTHI:
JlabopatopHnas pabGora Ne 3.
«HabmoneHnne MuTo3a B KIETKax
KOHYMKA KOpellKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTrax
17. ®opmsl pazmMHO- | Dopmbl pa3MHOKEHHUs | PackpbiBaTh colepKaHWE TEPMUHOB U
KEHMS] OPTaHU3MOB | OPraHNU3MOB: 6ecrnosoe U | MOHATHI: Pa3MHOKEHHUE, KIIOH, IOJIOBBIE
(19) nmosioBoe.  Buapl  Gecnonoro | KJIeTKH (rameTsl), SMIIEKIIETKA,
Pa3MHOXKEHHUA: JACJIEHUE HAABOE, | CIEPMATO30MJ, 3UI0Ta, JEJIICHHE HAJBOE,
[TOYKOBaHUE OJIHO- U | IOYKOBaHUE, CIOPYJIALUS, pparMeHTalus,
MHOTOKJIETOYHBIX, BEIETATUBHOE DPA3MHOKEHUE, CEMEHHOE
CHopooOpa3oBaHue, BEr€TaTUBHOE | Pa3MHOXKEHHE, OTIbUICHUE, JIBOITHOE
pasMHOXXeHHE.  VICKyCCTBEHHOE | OIUIOAOTBOPEHHE,  IIOJOBBIE  KEIE3BI,
KJIIOHUPOBAaHUE OPraHU3MOB, €ro | CEMEHHUKH, SHUYHHUKH, OIJIOJOTBOPEHHE
3HAUEHUE JUIS CEJEKLIUU. (HapyxHoe, BHYTpPEHHEE).
[TonmoBoe  pa3smHOXeHHE, ero | XapakTepu3oBaTh 0COOEHHOCTH u
OTJINYUS OT OECroIoro. 3HayeHue  Oecrnosoro U MOJIOBOTO
JeMoHcTpanmu: Croco0OB pa3MHOKEHUS. BoinensiTe BHUIIbI
Tabmuuel u  cxembl: «®DopMbl | 0ECTIONOr0  Pa3sMHOXKEHHUS;  BBISBISTH
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Pa3MHOKEHHUSI OpPTraHU3MOBY,
«/IBOMTHOE  OIJIONOTBOPEHHUE Yy
LIBETKOBBIX pacTeHHi», «/leneHue
KJIETKU OaxTepun»,
«BereTaTuBHOE Pa3MHOKEHHE
pactenuit», «CTpoeHHE MOJOBBIX
KJIETOK»

B3aUMOCBSI3M  Mexay  (GopMamMu U
cnocobaMM  Pa3MHOXKEHHUS, W HX
OMOJIOTNYECKUM 3HAYEHUEM.

Bnagers npuémamMu BEreTaTUBHOIO
pa3sMHOXEHUs KyJIbTYPHBIX pacTeHui (Ha
MIpUMepPE KOMHATHBIX ).

XapakTepru30BaTh IOJIOBBIC KIIETKU:
SIMIIEKJIETKH, CIEPMAaTO30M/Ibl; BbIABIAThH
0COOEHHOCTH X CcTpoeHMs. PackpeiBaTh
cozepKaHue TEPMUHOB U IOHATUN: MEHO3,
KOHBIOTALA  XPOMOCOM, HEPEKpECT
(KpoCCUHIOBEp) XpPOMOCOM, FaMETBHI.

XapakTepu3oBaTh MeH03 Kak crocod
KJIETOYHOT'O JI€JIEHUS; OIUCHIBaTh MEHNO03
10 CTaIUsIM; CPAaBHUBATh CTaJuU MeHO03a U
MUTO3a.

Pasnnuate Ha puUCYHKAaxX CTaauu
Meii03a;  pacKphIBaTh  OHMOJIOTHYECKOE
3Ha4YECHHE MeHo3a.

19. Ob6pazoBanue u

l'amerorenes porece

PackpeiBaTh conepkaHue TEPMHUHOB U

pa3BUTHE IOJOBBIX | OOPa30BaHUs IOJIOBBIX KJIETOK Y | HOHATHI: raMeToreHe3, CrepMaToreHes,
KJIETOK. KUBOTHBIX. [lONOBBIE Kene3bl: | OOTEHE3, CIEPMaTO30M/1, aKpocoma,
OmogoTBOpeHne CEMEHHMKH u AWYHUKU. | AULEKIIETKA, HOJIIpHBIE TeNblia.
(19) O6pazoBanue 51 pazButue | XapakTepu3oBaTh 0COOEHHOCTHU

IIOJIOBBIX ~ KJIETOK —  TaMeT | FaMeTOreHe3a y )KMBOTHBIX M €ro CTajud,

(cnepmaTo3ouj, SHLEKIETKAa) — | IOJOBBIE KJIETKH >KMBOTHBIX U ONHUCHIBATH

CIIEpMAaTOreHE3 " OooreHes. | mpouecc uUx  pa3Butusa. CpaBHMBAThH

Ocobennoctu CTpOoeHHS | ciepMaToreHe3 u ooreHe3. OnucwiBaTh

AWLIEKJIETOK M CIIEpMAaTO30UJOB. | OIUIOJOTBOPEHHUE, Ouosioruyeckoe

OnnonorBopenue. [lapreHorenes. | 3HaYeHHE OIUIOAOTBOPEHUS.

JleMoHCTpanuu

Tabmuusr u cxemsl: «l[Ipsmoe u

HEMpsIMoe pa3BUTHUEY,

«["ameTorene3 y MIEKOIUTAKOIIUX

U 4EJIOBEKa.

O6opynoBaHue: MoJAeTb MeTa-

(ha3HOI XPOMOCOMBI; MUKPOCKOTI,

MUKpOIpenaparsl

«CrniepmMaTo30Huabl

MJIEKOIIMTAIOLIETO», «SIHUIEKIIeTKa

MJIEKOTIUTAIOILIETO».

JlaGopaTopHble M MpaKTHUYECKHE

paboTHI:

JlaGopatopnass pabGora Ne 4.

«M3ydyeHre CTpOEHUs IOJIOBBIX

KJIETOK Ha TOTOBBIX

MUKpOMpenaparax»»
20. NunnBunyansHOE pazButue | PackpeiBaTh coaepkaHWe TEPMHUHOB U
NuauBuayansHoe (oHTOTEHE3). OMOpPHOHAIBHOE | TOHATHH: OHTOT€HE3,  IMOpHUOTEHES,
pa3BUTHE pazButue (dMOpHOreHe3). DTambl | 3UroTa, ApoOJeHue, 6JacTOMEPHI, MOpYIIa,
OpPraHHU3MOB SMOPHOHAJIILHOTO  pa3BUTHS Yy | OyacTyna, OnacTolrens, racTpyia,
(19) IT03BOHOYHBIX JKUBOTHBIX: | HEMpYy/la, OpraHoreHe3; 3apOJbIIIEBbIE
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npoOreHue, racTPyJAIus,
opranoreres. IlocTamOpuoHaNb-
HOe pasBuTHe. THUOBI  MOCT-
SMOPHOHAIEHOTO pa3BUTHSL:
npsiMoe, HemnpsMoe (JTmum-
HOuHOe). BimsgHue cpeapl Ha
pa3BUTHE OPraHu3MOB; (aKTOpHI,
CIIOCOOHBIE BBI3BIBATh
BpOXKJeHHbIE YypoiacTBa. Poct u
pazButue pacreHuil. OHTOreHes3
[[BETKOBOTO PAcCTEHUS: CTPOCHHUE
CEMEHM, CTaJAUU Pa3BUTHUS.
JeMoHcTpanuu:

Tabmuubl 1 cxembl: «OCHOBHBIE
cTaauu OHTOreHesa», «lIpsmoe u
HEINpsIMOe pas3BuTue», «/lBolHOE
OIIOIOTBOPEHUE Y IIBETKOBBIX
pacTeHuin»

JIUCTKH: 9KTOAEpMa, Me301€pmMma,
OHTOJACpMA, HOCT3M6pI/IOHaJIBHOG
Pa3BUTHUC! psIMOC u HEIIPSAMOC

(mamHOYHOE); MeTamopdo3, Meracropa,
MHKPOCIIOPa, MbUIBIIEBOC 3€PHO, CIIEPMUH,

3apOJIbIIEBBIN MEIIOK, JBOWHOE
OIUIOJOTBOPEHUE.

Ompenenarb  3Tansl  AMOPUOHATIBLHOTO
pa3BUTUSL  XOpPJIOBBIX HAa CXeMax W
Mpenaparax M OMNMUCHIBATh  IMPOLECCHI,
NPOUCXOASIIME HAa  KaXIOM  dTale.

CpaBHUBATH IEPUOIBI OHTOTEHE3a; TIPSIMOE
u HETpsIMOe (JTMYMHOYHOEC)
MOCTIMOPHOHAIBHOE PA3BUTHE, 3aPOIBIIITI
YeNIoBeKa U IPYTHX XOPIOBBIX.

OOBiICHATL  OMOJIOTHUECKOE  3HAUECHHUE
pa3BUTHUSA c MeTamMopho30M;
OTpI/IHaTeJ'ILHOC BIIMSAHUC aJIKOI'0J14,

HUKOTHHA U APYTHX TEPATOTEHHBIX (PaKTO-
POB Ha pa3BUTHE 3apO/IbIIIA YETIOBEKA.
OnuceiBath porecc JIBOMHOT'O
OIJIOJIOTBOPEHMSI Y IBETKOBBIX PACTEHUM

TEMA 6. HACJIEJICTBEHHOCTb U UBMEHUYMBOCTbH OPTTAHM3MOB (9 u)

21. T'eneruxa
HayKa 0
HACJICACTBEHHOCTHU

U HM3MEHYUBOCTH (2

1)

[Ipeamer W 3agauu TEHETHUKHU.
Ponb nuTonoruu u smOpuonoruu
B CTAaHOBJICHUM TE€HETUKH. Bkian
POCCHHCKMX W 3apyOeKHBIX
YYCHBIX B pa3BUTHUE TCHETHKH.

Metoabt TCHETUKU
(rubpugonornyeckui,
LUTOT€HETUYECKUH, MO-
JIEKYJIIPHO-T€HETUYECKUI ).
OCHOBHBIE  TE€HETHYECKHE IIO-
HATUA. ['eHeTnueckas CUMBOJIMKA,
UCIIOJIb3yeMas B cxemax
CKpELIMBAaHUM.

JleMoHCTpanuu:

IToprpersr: 1. Mengens, T.
Mopran, H. U. Basunos, C. C.
YersepukoB, H. B. Tumodees-

Pecosckuit. ObopynoBanue:
MOJEIIb- anTIUKAIHS
«MoHorubpugHoe

CKpelrBaHue», repdapuii «I'opox
ITIOCEBHON»

PackppiBaTh conepkaHWE TEPMHUHOB U
HOHATHUI: T'€H, T€HOM, I'€HOTHUII, (PEeHOTHII,
XPOMOCOMBI, aJlIelbHbIE TEHbI (aJUienn),
TrOMO3MI0Ta, FeTepO3UroTa, JOMUHAHTHBIN
npusHak (T€H), pELEeCCUBHBIM MPHU3HAK

(ren), quCTas JIUHUS, THOpU/I.
[Tepeuncnare U XapakTepU30BaTh METOJIbI
TE€HETUKHU: TUOPUI0TOTHUECKHIA,
U TOT€HETHYECKHIA, MOJIEKYJIIIPHO-
TE€HETUYECKHU; JIOMUHAHTHBIE u
pelecCUBHBIE NPHU3HAKM PAcCTEHUH W
YKUBOTHBIX.

[Tonp3oBatbCs TEHETUYECKON
TEPMHUHOJIOTUEH W CHUMBOJMKOW  JUIs
3aIuCcH T€HOTUITHYECKUX cXeMm
CKpELIMBaHUS

22.
3aKOHOMEPHOCTH
HACJICJIOBAHUS TIPH-
3HAKOB.
Monorubpuanoe
ckpemuBanue (1 1)

3aKOHOMEPHOCTH  HACIEOBAaHUS

MPU3HAKOB, YCTaHOBIEHHbIE [
MeunneneM. MonorubpuaHoe
CKpEIlIUBaHHUE. 3akoH

eInHO00pa3usi THOPUIOB MTEPBOTO
MTOKOJICHUSI. [IpaBuio
JTIOMUHUPOBAHMSI. 3aKoH

PackpeiBaTh comepkaHME€ TEPMHHOB H
MOHATUH: MOHOTHOPHIHOE CKpElIUBaHHE,
(dbeHoTUnUyeCKue TPYIIIBI,
TUOpPUJIONIOTHYECKUIT ~ METOA,  YUCThIE
JUHUM, JOMHHHMpPOBAHHE TI'eHOB (IIOJIHOE,
HEIOJIHOE), PACLIEIVIEHNE B TIOTOMCTBE.

OnucelBaTh METOAUKY mpoBeaeHus I
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pacierieHus MPU3HAKOB.
I'nmore3a YUCTOTEI ramer.
ITonHoe n HEITIOJIHOE
JTIOMUHUPOBaHUE.

JleMoHcTpanuu:

IToptpersr: I'. Mennens.

Tabmuuer U  cxembl: «MoHO-

MeHzeneM  ONBITOB 1O  H3YYCHUIO
HACJICIOBaHMS OJHOM TMaphl MPU3HAKOB Yy
ropoxa MoCeBHOTO.

PackpeiBath CoJIepKaHue 3aKOHOB
eaMHO00pa3us THOPUIOB MIepPBOTO
MOKOJICHUS ¥ 3aKOHA PACILEIUICHUSI.
OOBACHATH THUIOTE3y YACTOTHI FAMET.

ruOpUIHOE CKpPEHIMBAaHWE M €ro | 3aluchiBaTh  CXEMbl  MOHOTHOPHUIHOTO
LIUTOT€HETHUYECKAs OCHOBa», | CKPEIMBaHU, OOBSICHATH ero
«3aKOH paclleIUIEeHUs] U €ro | UTOJOTMYECKME OCHOBBI UM pellaTh
LIUTOT€HETUYECKAs OCHOBa», | TEHETUYECKHE 3aJjaud Ha MOHOTMOpPHUAHOE
«3aKkoH YUCTOTHI rameT». | CKpelBaHue.
Ob6opynoBaHue: MOJIETIH-
anmvkanuu  «MoHoruOpuaHoe
CKPEILUBAHUEY, «Henonnoe
JOMUHHUPOBAHUEY; repbapmii
«I"opox MOCEBHOM»
23.  Jlurubpuanoe | Jurubpugnoe CKpeluBaHue. | PackpeiBaTh copepkaHHE€ TEPMHUHOB WU
CKpELIMBaHUE. 3aKoH HE3aBUCHMOTO | TIOHSATHIA: TUTHOPUIHOE CKpEIIMBaHUE,
3aKoH HaCJIeI0OBaHUs IIPU3HAKOB. | aHAJIM3HUPYIOILEE CKPEILUBAHHUE.
HE3aBUCUMOI0 [Murorenernueckue OocHOBBI | OnuceiBath onbITel I Menaens mno
HaCJIEIOBaHUs JUTHOPUIHOTO CKpPEIMBaHUSL. U3YYEHHIO  HACleNOBaHUS  JByX IHap
AHanu3upyrolee CKpEeUIMBaHUE. | IPU3HAKOB y FOpOXa IIOCEBHOTO.
Hcnons3oBanue PackpeiBathb coJiepKaHue 3aKOHA
AQHAIM3HUPYIOUIETO CKPELIMBAHMS | HE3aBUCHMOI'O HACIEA0BaHUS IPU3HAKOB.
g omnpeaeneHuss  reHoruna | [IpumensTs maTemaTuueckuil pacuér ¢
oco0m. IIOMOILBIO MeToIa IIEPEMHOKECHHUS
JleMOHCTpanuu: BEPOATHOCTEH M 3alHUCh C IOMOUIBIO
IToptpetsr: I'. Mennens. (heHOTUNTHYECKUX panuKanoB
Tabmuuel u  cxembl: «JlUru6- | paciierieHnss NpU3HAKOB y MOTOMKOB IO
puaHOE CKpeIllMBaHUE», | PEHOTUIY U TEHOTHILY.
«luronornueckne OCHOBBI AWIU- | 3alUCHIBAThH CXEMBI JTUTUOPUIHOTO
OpuIHOTO CKpPELIMBAHUD». | CKPEIMBAHMS, OOBSACHATH ero
ObopynoBanue: MOJEJIb- | HIUTOJIOTUYECKUE OCHOBBI U pEIlaTh
anIuUIAKaLWs «lurubpuiHoe | FeHeTHYECKUe 3aJa4d Ha JUrHOpHUIHOE
CKpELIMBAHHEY CKpELIMBaHHE.
24. Cuennennoe | CrenyieHHOE HacyeoBaHue | PackpblBaTh cojepkaHWE TEPMHHOB U
HaCJIEJOBaHHE npu3HakoB. PabGora T. MopraHa | mOHATHI:  CLEIUIEHHOE  HAacjel0BaHUE
npu3HakoB (1) [0 CLEIJIECHHOMY HAacCJIeIOBAHMIO | IPU3HAKOB, pexoMOUHaLKA T€HOB,
reHoB. Hapymienue cueniueHus | FeHeTUYECKUe KapThl XpPOMOCOM,
TE€HOB B pe3yabTaTe | MOpPraHu/Ia.
KPOCCUHIOBEPA. HazbiBaTh OCHOBHBIE MIOJIO’KEHUS
XpoMocoMHast TEOpHUs | XPOMOCOMHOW TEOpUU HACJIEICTBEHHOCTH
HACJIEACTBEHHOCTH. T. Moprana; packpblBaTh COJAEpKaHUE
['eneTnueckne KapThl. pabotet T. Moprana Mo CcLEMJIEHHOMY
JleMoHCTpanuu: HACcJIeJOBaHUID T'€HOB U INPUYHUHBI
[Toptpetsr: T. Mopras. HApYUICHUs CLEIUICHUS MEXAy TIEHaMHU.
Tabmuupel u cxembl: «Melo3», | 3alUCHIBaTh CXEMbl CKPELIUBaHHUS IpU
«['enernueckue KapThl pacTeHUM, | CIEMJIEHHOM HAacleJOBaHUU, OOBICHATH
KUBOTHBIX U YeJI0OBEKay», | IPUYUHBI peKOMOMHALINU T'EHOB,
«B3anmonencreue AJUICNIBHBIX | ONPENENSITh YHUCJIO TPYII  CLETUICHUS
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TEHOBY. O6opynoBanue:
Mukpomnpenapar  «/lpozoduna»
(HOpMa, MyTaIuu hopmbI
KpbUIbEB U OKpacKu Tena),

MHUKPOCKOII; MOJEJb-aNIINKaUs
«IIepekpéct XpoMocoM».
JIaGopaTopHble U IpaKTUYECKHUE

T'CHOB; pfliaTb I'€HCTHYCCKHUC 3aJjadyud Ha
CICIIIICHHOC HACJICAOBAHHUEC

paboThI:
JlaGopaTopHnas pabora Ne 5.
«3yueHue pe3yapTaToB
MOHOTHOPHUIHOTO u
TUTHOPHUIIHOTO CKpPEUIUBAHUS Y
Ipo30¢huIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»

25. I'enetuka noisa. | 'enetuka moja. XpPOMOCOMHOE

Hacnenosanue mnpu-
3HAKOB,

CIETIJICHHBIX c
mosioM (14)

olnpezeneHue nona. AyTocomsl U

MIOJIOBbBIE XPOMOCOMBI.
l'omorameTHele u  rerepora-
MeTHble  opranu3Mbl.  Hacne-

JIOBaHUE MPU3HAKOB, CLEIVICHHBIX
C TIOJIOM.

JeMoHcTpanuu:

Iloptpetsr: I'. Mennens, T.
Mopran, H. 1. BaBuiios.

Tabmuuer U cxeMmbel: «[ eHeTHka
10J1a», «3aKOHOMEPHOCTHU
HacJIeIOBaHUS, CLEIJICHHOTO C

IIOJIOM)), <<KapI/IOTI/IHI)I YCJI0BCKa U
KHNBOTHBIX»

PackpeiBaTh copepkaHME€ TEPMHUHOB MU

MTOHSATH: XPOMOCOMHBII Habop,
ayTOCOMBI, MOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIH 10J1, TeTepPOraMeTHBIH Mo,
CIEIUICHHOE C TIIOJIOM  HacJeJI0BaHUE
MPU3HAKOB.

OOBACHATH  IUTOJIOTHUYECKHUE  OCHOBBI
XPOMOCOMHOTO MEXaHH3Ma OIpeIeIeHHs
M0JIa Y Pa3JIMYHBIX OPTAHU3MOB.
CpaBHUBaThH 3aKOHOMEPHOCTH

HacCJICAJOBAaHUA IMPU3HAKOB, CHCIUICHHBIX U
HC CLHCIIVICHHBIX C IIOJIOM.

Pemmate TeHEeTHUECKUE 3a7aun Ha
HAcle€qOBAaHUE CLEIVIEHHBIX C [OJIOM
MPU3HAKOB

26. U3MeHYUBOCTE.
Henacnencrsennas
MU3MEHYMBOCTH (14)

N3menunBoCcTh. Buael u3MmeH-
YUBOCTH: HEHACIICJCTBEHHAs U
HaclenCcTBeHHas. Ponb cpenbl B
HEHACJIEACTBEHHON u3-
MEHYMBOCTH.  XapaKTepUCTHKA
MOIU(PUKAITIOHHOM WU3MEHYU-
BOCTU. BapuanuonHeli psianx u
BapuanuoHHas kpuBasi. Hopma
peakuun IIPU3HAKA. Ko-
JIMYECTBEHHbIE U KaueCTBEHHBIE
IIPU3HAKA M UX HOPMa pEaKILHH.
CaoiicTBa MOIU(PUKAITIOHHOM
U3MEHUYUBOCTH.
JeMoHcTpanuu:
Tabmuuel #
U3MEHYUBOCTH,
«MoudukamonHas
U3MEHYUBOCTBY.

JIaGopaTopHble M MpaKTHUYECKHUE
paboTHI:

JlaGopatopnass pabGora Ne 6.
«M3ydyenne  MoauduKaMOHHON

cxeMbl: «Buabl

PaCKpBIBaTB COACpKaHUEC TCEPMHUHOB U
TOHSITHM: HN3MCEHYHMBOCTDH, HACICACTBCHHAA

W3MEHYHBOCTb, HEHACJIEACTBEHHAS
H3MCHYUBOCTD, MOaU(UKAITMOHHAS
W3MEHYHBOCTb, BAPUALIMOHHBIN pan,
BapHallMOHHAsl KpuWBas, NpPU3HAK, HOpMa
peakuuu, KOJIHMYECTBECHHEIE u

Ka4C€CTBCHHBIC ITPHU3HAKH.
KnaccupunupoBath BUIB M3MEHUUBOCTH
nu BBISIBJIATD nux OHMOJIOTHYECKHUE
ocobenHoctH. IlepeuncnsaTh  CcBOHCTBa
MOAMU(UKAITMOHHOW  W3MEHYMBOCTH U
OOBSICHATH €€ 3HaYeHUE /ISl OPraHU3MOB.
Pazmmuats KOJIMYCCTBCHHBIC u
KauyeCTBCHHBIC IIPU3HAKY; CTPOUTH
BAPUWALIMOHHBIA  psil,  BAPUALMOHHYIO
KPUBYIO, BBIYUCIIATH CpEJHEE 3HAaYCHUE
MpU3HaKa
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WU3MEHYHUBOCTH, MIOCTPOCHHE
BapHaIlMOHHOTO psana u
BapHallMOHHOW KPUBOM»
27. HacnencrBenHas | HacnencrBenHas, uinu | PackpelBath conep:kaHWe TEPMHUHOB U

U3MEHYHMBOCTH (14)

FEHOTUIIMYECKAsl, H3MEHYHUBOCTb.
KoMmOuHatuBHass W3MEHYUBOCTb.
Meiio3 ¥ MOJOBOM mpolecc —

OCHOBAa KOMOUHATUBHOMN
U3MEHYUBOCTH. MyTanuoHHas
M3MEH4YMBOCTh. Kitaccuduxarms

MYyTallUii: TeHHBIE, XPOMOCOMHBIE,
reHomMHble. YacTtoTa W TPUYMHBI
MyTaruii. MytareHabie (pakTopbl.
3aKOH TOMOJIOTHYECKHX PSJIOB B
HACJIEICTBEHHOW M3MEHYHBOCTHU
H. HW. Basunosa. Buesnepnas
HACJIEICTBEHHOCTh u
W3MEHYUBOCTb.
JlemoHcTpauu:
IToptpersr: T.
Basuiios.
Tabmuibr " CXEMBI:
«MyTanMoHHasi W3MEHYUBOCTDHY.
ObopynoBanue: MHUKPOCKOIT;
Mukpomnpenapar  «Jpozoduna»
(HopMma, MyTaluu (dopmbI
KpbUIbEB U  OKpacka Tena);
KOMHATHBIE PACTEHUS C NECTPOU
OKPACKOM JICTHEB.
JlaGopaTopHble W TPAKTHYECKHE
paloThI:

Jlabopatopunas pabora Ne 7.
«AHanM3 MyTaluid y Apo30QHIbI
Ha TOTOBBIX MUKpPOIPENapaTax»»

ne @dpusz, H. N.

TIOHATHH: HaCJICACTBCHHAaA UM3MCHYUBOCTD,

KOMOWHATHBHAS U3MEHYHUBOCTb,
MyTAallMOHHAs  U3MEHYMUBOCTb, MYTaHT,
MyTaLuu: TCHHBIE, XPOMOCOMHEBIE,
TCHOMHBIC; IOJMILUIONANS, aHEYIUIOUIus,
MYyTarcHsl.

XapakTepus3oBaThb HACJIECICTBCHHYIO
W3MEHYMBOCTH;, (OPMYIHPOBATH  3aKOH

TOMOJIOTHYCCKHX PAI0B B HaCHeﬂCTBCHHOﬁ
U3MCHYNBOCTH

H. U. BaswioBa u 0O0BIACHATH €r0
3HAYEeHUE UL OMOJIOTUU U CEIEKIAH.
KnaccudpunupoBare MyTanuu: TEHHBIE,

XPOMOCOMHBIE, TEHOMHBIE — U TIPUBOJIUTH
IpUMEPBI MyTaLIUH.

OOBACHATh MPUYUHBI  BO3HUKHOBEHHS
MyTalui, posib (PaKTOPOB-MyTareHoOB.
CpaBHHMBaTh BHJBl MYyTallUi; BBISBISTH
NPUYHHBI HACJICICTBEHHOW U3MEHUYUBOCTH,
HMCTOYHUKM MYTareHOB B OKpYXKaroIIeH

cpene  (KocBeHHO) — XapaKTepu30BaTh
BHESJICPHYIO HAaCJEeACTBEHHOCTh u
U3MEHYUBOCTb.

28. ['eneTuxka
yenoseka (1 )

I'eneruka wuyenoBeka. Kapuotum
yesoBeka. (OCHOBHBIC  METOJIBI
TCHETHUKHU YelIoBeKa:
reHeaJoTUYeCKUM, OIU3HEIOBBIMH,
LIUTOTCHETHYECCKHIH,
OHMOXMMUYECKHH,
TEHETUYECKUU. CoBpeMeHHOE
onpeeeHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTHIIMPOBAHKE, B TOM YHCIIE C
TIOMOIIBIO I1I1P-ananu3a.
HacnencrBennrsie  3a0ojieBaHMS
YyeJoBeKa:  TeHHbIC  OOJIe3HHU,
0oJe3HM C  HACJIEICTBEHHOMU
MPEAPACIION0KEHHOCTHIO,
XpOMOCOMHbIE 00s1e3HU.
ComaTHnueckue W TeHEpaTHBHBIE
myTaruu. CTBOJIOBBIE — KJIETKH.

MOJICKYJIAPHO-
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[Ipunuuner  3g0poBOro  0Opasa
JKU3HU, JIMarHOCTUKHU,
popUIAKTUKH u JIeUeHUS
TCHETUYCCKHUX OoJIC3HEH.
Meauko-reHeTHYECKOE
KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIULMHCKOM FeHETHKHU B
MPEIOTBPAICHUN H  JICYCHUU
FeHETUYECKHUX 3a00JIeBaHUI
YyeJIoBeKa.

JeMoHcTpanuu:

Tabmuis u CXEMEIL:

«HacnenoBanue pesyc-hakropay,
«I'eHeTuka rpymnim KpoBu».
JIaGopaTopHble M IpaKTHYECKHUE

paboThI:
[Ipaktuueckass pabora No 2.
«CocraBieHue u aHalu3

POOOCIOBHBIX YCIIOBCKA»

TEMA 7. CEJIEKIIA OPTTAHU3MOB. OCHOBBI BMOTEXHOJIOT'UU (4 u)

29. Cenekuus Kak
HayKa U TIpolecc

(14)

CGHGKHI/IH KaK HaykKa W mponecc.

3apoxacHue CeJICKIIUU u
noMectukanusg. Yuenue H. .
BasuiioBa 0 LEHTpaxX

IIPOUCXOKACHUS U MHOr000pa3us
KYJIbTYPHBIX pacTeHuiu. LleHTpsl

MIPOUCXOKACHUS JOMAIIHUX
YKWBOTHBIX. Copr, nopozja,
LITaMM.

JeMoHcTpanuu:

[Toptpersr: H. WM. Basunos.
Tabmumpr  u cxeMmbl:  KapTa
«eHTphI MHOTI000pa3us u
MIPOUCXOXKICHUS KYJbTYPHBIX

pactenui», «llopoapr moMamHux
KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacTeHumn». O6opynoBaHnue:
MYJISDKU TIIOAOB M KOPHEIUIOAO0B
IUKUX  (GopM U KyIbTYypHBIX
COPTOB  pacTeHui;  repbapuit
«CenbCKOX035 i CTBCHHBIC
pacTeHus

PackpeiBath cojaepkaHME TEPMHUHOB U
MOHATHI:  CEeJeKus, COpT, MOopoAa,
IITaMM, JIOMECTHKAIHS, 58)071
OJIOMAallTHUBAHKE, ILEHTPHI MHOTO00pa3us
U IPOUCXOXKJEHUS KYJIbTYPHBIX pPacTeHUI
u JKUBOTHBIX, rudpun3aIms,
UCKYCCTBEHHBIN 0TOOP.

Ha3piBaTh 1 cpaBHMBATh OCHOBHBIEC TAllbl
Pa3BUTHS CEJIEKIIUU.

N3narate yuenme H. WM. BasunoBa o
LHEHTpax MPOUCXOXKACHHUS KYJIbTYPHBIX
pacTeHui; pa3iauvaTh IEHTPHl Ha KapTte
MHUpa, CBS3BIBATh HUX MECTOMOJIOXKEHHE C
oyaraMd BO3HUKHOBEHMSI JIPEBHEUINNX
UBUJIN3AIUHN.

CpaBHHMBaTh COpTa KyJbTYPHBIX PACTEHUH,
MOPObI TOMAIIHUX KUBOTHBIX U UX JUKUX
MIPEKOB.

OrneHuBaTh POJb CEIEKIIUU B 00eCTIeUeHn N
MPOJOBOJILCTBEHHOM 0e30I1acHOCTH
YeJIOBCUYSCTBA

30. Metonasl u
TOCTUKECHUS
CEJICKLIUN pacTEeHUM
1 )KMBOTHBIX (2 )

CoBpeMEHHBIE METO/IBI CENIEKIINH.
MaccoBblil ¥ HWHAWBUIYaTbHBIN
OTOOpHI B CENEKIIUU PACTCHHH U
KUBOTHBIX. OIEHKa 3KCTEphepa.
binsko-poacTeeHHOe

CKpeIllMBaHNe WHOPY/IUHT.
Uucras nunus. CkpeniyBaHue
YUCThIX JHUHUK. [‘eTepos3uc, winm
rubpuanas cuna. HepoactBenHoe
CKpELIMBAaHHE ayTOPHIMHT.

PaCKpBIBaTB COACpKaHUEC TCEPMHUHOB U

TTOHSATHHN: HCKYCCTBEHHBIN ot0op,
MaccoBblii  OTOOp,  MHIUBUAYaJIbHBIN
oTOOp, D3KCTephep, OIUZKOPOJICTBEHHOE

CKpCIIMBaHKUE, YHCTasl JIMHUS, TETEPO3HUC,
HEPOJICTBEHHOE CKpeIIMBaHuUE,
WCKYCCTBEHHBII MyTareHes, MOJIHUILIOH/IBI.
CpaBHuBath  (OpMBI  HCKYCCTBEHHOTO
oTOopa (MaccoBOr0 W WHAMBHUAYAIBHOTO),
BUJIbI THOpUIM3anU (OIM3KOPOACTBEHHOM
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Otnanénnas rubpuam3anus U eé
YCIEXH. HckyccTBeHHBIM
MyTareHe3 M TMOJy4YEeHHE TMOJIU-
IouA0B. JlocTH)KEeHUs CeNeKLun
pacTeHui, JKMBOTHBIX "
MHUKPOOPTaHU3MOB.
JeMoHcTpanuu:

IToprpetsr: K. B. Muuypumn, I'. [I.
Kapneuenko, M. ®@. MBaHOB.
Tabmuier u cxembl: «OTmanéaHas
THOPUTA3AITIS, «PaboTsl
akagemuka M. @. IBanoBay,
«[Tomumnonaus». O60pyaOBaHKE:
MYJSDKHM TIJIOJIOB M KOPHEIUIOI0B
TUKHX (HOopM ¥ KYJbTYPHBIX
COPTOB PACTEHUU.

JlaGopaTopHble M TPAKTHYECKHE
paboThI:

Okckypeusi «OCHOBHBIE METOJIBI 1
JIOCTUKECHUS CEJICKLIMM PACTCHUH
Y )KMBOTHBIX» (HA CEJICKIIMOHHYIO
CTaHIIMIO, IUJIEMEHHYIO (epMmy,
COPTOUCHIBITATENIBHBIA ~ Y4aCTOK
WU B TEIUTMYHOE XO3SIHCTBO)

U OTHAIEHHOW), CIMOCOOBI TMONYYSHUS
MOJIMIIIOUIOB.
[IpuBoauTh MIpUMEPbI JIOCTHKEHU I

CEJIEKIIMU PACTEHHUI U )KUBOTHBIX

31.
KaK

buorexnonorus
OTpacCiib

npou3BojicTBa (14)

buorexnonorust  kak  oTpacib
IIPOU3BOJCTBA. [ eHHAas MHKEHEPHs.
Otansl co3aHus PeKOMOMHAHTHOM
JIHK u TpaHC-reHHBIX OpraHU3MOB.

Knerounas VUH)KECHEPHUSL.
Knerounsie KYJIBTYPBI.
MUuKpOKJIOHAJIbHOE  Pa3MHOKEHUE
pacTeHuH.

KnonupoBanue
BBICOKOIIPOYKTUBHBIX
CEeJIbCKOXO3SICTBEHHBIX
OpraHu3MOB. OJKOJOTHYECKHE U

sTuyeckue mpodiaempl. MO —
TEHETHYECKH MOAN(DUIIMPOBAHHBIE

PackpeiBathb
TTOHSITHH:

CoJepKaHHEe TEPMHHOB U
OMOTEXHOJIOI U, KJIETOYHAS
WHXEHEepUs, reHHast UHXXECHEepUs,
KJIOHUPOBAHUE, TPAHCI€HHbIE OPIaHU3MBI,
I'MO (renernyecku MOAMDUIIMPOBAHHBIE

OpTaHU3MBI).

XapaKTepI/ISOBaTB OHMOTEXHOJIOTHIO Kak
0oTpaciib IMPONU3BOJACTBA, OCHOBHBIC
JOCTHIKCHUA OMOTEXHOOTHMHM B  00JacTH

MIPOMBIIIJIEHHOCTH, CEJIbCKOI0 XO3SICTBa U
METUIHBI

[lepeuncnsath U XxapakTepu3oBaTb OCHOBHBIE
METOJIbI U JOCTH)KEHUSI OMOMH)KCHEPHH.
OOcyXnaTh HKOJOTHMYECKHE U ITUYECKUE

OpraHu3MBbl. ACIICKTbI HEKOTOPBIX I/ICCHCI[OBaHI/Iﬁ B
JleMoHCTpanuu: obnact OMOTEXHOJIOTMH  (KJIOHMPOBAHMS,
Tabmuupl u  cxembl: «OOBEKTHI | HCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
OMOTEXHOJIOTUIY, «KiteTouHble | HANPABICHHOTO  HM3MEHEHHS TEHOMa U
KyJIbTYpbl ¥  KJIOHHUPOBAHHUEY», | CO3JaHMs TPAHCTEHHBIX OPraHU3MOB)
«KoHCcTpyHpoBaHue ¥ INEpeHoC
T'€HOB, XPOMOCOM»
Wroro 3a 1 cemectp: 42 u.
2 ceMecTp
TEMA 8. 9BOJIFOIMOHHA S BUOJIOI'UA (10 u)
34. Opomoums u | [Ipennoceink  BO3HMKHOBEHHA | PackpeiBaTh coxepKaHUE TEPMHHOB H
METO/IbI e€ | DBOJIIOLINOHHOMN TEOPHH. | TOHATUI: HBOJIOLMS, TIEPEXOIHbIE (DOPMBI,
nuzydenus (1u) DOBONIOIMOHHAsA Teopusi H €€ | (uIoreHeTHuecKue pAIEL, BH/IbI-
MecTo B Ouonoruu. BrusHue | sHIAEMUKH, BU/IbI-PEIIUKTHI, 3aKOH
SBOJIIOIIMOHHOW  TEOPUH  HA | 3apOJIbIIIEBOTO CXOJZICTBA,
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pa3BuTHE OWOJOTHMM U JIPYrHX
HayK.
CBuIeTenbCTBA
[TaneonTONOrMUECKHE:
MOCJIEI0BATEIBHOCTh  MOSIBJICHUS
BUJOB B MAJICOHTOJOTHYECKON
JIETOIUCH, TEpPEeXOAHbIe (POPMBI.
buoreorpaduyeckue: cXoacTBo u
paznmuuue dayn u  Gaop
MaTepUKOB u OCTpPOBOB.
DOMOpHOIOrHYecKue: CXOACTBA U
paznuuus  SMOPHUOHOB  pa3HbIX
BHJIOB MTO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE:
TOMOJIOTUYHbIE,  aHAJIOTMYHbIE,
pyAUMEHTapHbIC OpraHsl,
aTaBU3MBI MonekynsapHo-
OMOXMMHYCCKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH U
OCHOBHBIX MeTabOoTMUECKUX
MyTeH y BCEX KUBBIX OPTaHU3MOB.
JlemoHcTpauu:

IToprpersr: K. Jlunnen, K. b.
Jlamapx, Y. Hapsun, B. O.
Kosanesckuii, K. M. bap, O.
I'ekkens, ©. Mroep.

Tabmuubr u cxemsl: «Pa3Butne
OpraHMYEeCcKOro Mupa Ha 3emiiey,
penbedubie Ta0IHUIBI «3apOIBIIIH
MMO3BOHOYHBIX JKUBOTHBIX,
«APpXEONTEPUKCH.
Ob6opynoBanue:
ouoreorpaduueckas Kapra MUpa;

OBOJIFOIIHUHA.

OMOTEHETHUYECKHII 3aKOH, TOMOJIOTHYHBIE U
AQHAJOTUYHBIC OpraHbl, pPyIUMEHTApHbBIC
OpTraHbl, aTaBU3MBI.

[TepeuncnsaTh OCHOBHBIC 3Tallbl Pa3BHTHUS
IBOJTIOIUOHHON TEOPHH.

XapaxkTepHu30BaTh CBHJICTEIIbCTBA
IBOJTIOIUH: NaJICOHTOJIOTHYECKUE,
ounoreorpaduueckue, 3MOPHOIOTHYECKHE,
CPaBHUTEILHO-aHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXIMHYECKHE.
[IpuBOAMTH TPUMEPHI TMEPEXOMHBIX (HopM
OpraHu3MOB, (DUIIOTEHETHYECKHX PSI/IOB.

[IpuBonute  QOPMYIHPOBKH  3aKOHOB
OMOTEHETHYECKOTO U 3apOBIIIEBOTO
CXOZCTBa

KOJUIEKIIUS «DPopMBI
COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHMi;
BJIQXHbIE npemnaparbl «Pa3Burtue
HAaceKoMOro», «Pa3Butne
JISTYIIKU
35. HcTopus | OBOIIOLNOHHAS TEOPHUS OnenuBate Brian JluHHes B pasBuTHE
pa3sBUTUA Y. Jlapuna. IlpeAnochuUiKM | CHCTEMAaTUKU U OOBSICHATH PHUHIIMIIBI
NpeACTaBIeHUH 00 | BOSHUKHOBEHUS JapBUHHU3MA. | OMHApHOI HOMEHKIIATYpBHI.
3BOJIIOLINH (24) JIBrokymipe  CWJIbI  JBOJIFOLMH | XapaKTepHU30BaTh COJEPKAHUE U 3HAUCHUE
Bu0B 1o JlapBuHy (M30bITOuHOE | HBOMIOIMOHHONW  koHmenuuu XK. b.
pa3sMHOXEHHE npu | JJamapka.  OneHuBaTh  €CTECTBEHHO-
OTrPaHUUYEHHOCTU pPECYPCOB, | HAYYHBIE U COLMAIBHO- DKOHOMUYECKHE
HeomnpeaenéHHas HW3MEHYUBOCTD, | MPEANOCHIIKN BO3HUKHOBEHUS
O6oppba  3a  cymllecTBOBaHHeE, | IBOJIOIMOHHOK Teopun Y. [lapBuHa.
€CTECTBEHHBII 0TOOD). PackpsiBath copepkaHue 3BOJIIOIMOHHON
CuHTreTnueckast Tteopus | Teopun Y.  JlapBuHa;  CcpaBHHBAaTh
sposoinu (CTO) u e€ OCHOBHBIE | HEONIPEACNEHHYIO U OMNpeneiaEHHYIO
I0JIOYKEHUS. N3MEHUYUBOCTb, €CTECTBEHHBIN "
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JleMoHcTpanuu:

IToptpersr: K. Jlunnen, X. b.
Jlamapk, Y. Hapsun. Tabmumsl u
cxemsl: «[lomymsanun», «Kapra-
cXeMa Mapuipyra nyremecTtsus Y.
Hapsuna», «@Dopmbl O00pbOBI 3a

HCKYCCTBEHHBIN O0TOOpP, PopMbI OOPHOBI 32
CYIIIECTBOBaHHE.

OnwuchIBaTh TOJOXKECHUS CHHTETHYECKON
teopuu dBomonmn (CTD) u 0OBICHITH €€
3Ha4YCHUE JIJIs1 OMOJIOTHH

CYLIECTBOBAHHEY,
«EcTtecTBeHHBIN oT6op»,
«MHoroo0Opasue COpPTOB
pacTeHui», «MHoroo0Opasue
IIOPOJ JKUBOTHBIX»
36. Bua: kputepun | MukposBostoLus. Ilonynsauusa | PackpbiBaTh  cOACpKaHUE TEPMUHOB U
u CTPYKTYpa. | KaK €JUHHILA BUJ1a U 3BOJIIOLUY. HNOHATHNA: MUKPO3BOJIIOLUSA, BUA, KPUTEPUU
[omymnsus Kak | JlemoHCcTpanuu: BUJA, apeay, TMONyJsus, TeHO(POH],
JJIEMEHTapHas Tabmuuer u  cxemsl: «llomy- | MyTanuu, KOMOMHAIIMK T'€HOB.
eauHuna Buja (2 4) | mauum», «MyTanumoHHass — u3- | XapakTepu3oBaTh BHUJ KaK OCHOBHYIO
MEHYHMBOCTB. CUCTEMATUYECKYI0 €IUHUILLY U LIEJIIOCTHYIO
O6opynoBanue: MHUKPOCKOII, | OMOJIOTUYECKYIO CUCTEMY.
Mukponpenapatr  «/pozodunay | Beiienars KpUTEpUn BHJA
(HopMma, MyTaluu ¢bopmsl | (Mopdomorndeckuii,  (PHUHOITOTUYECKHIA,
KpPBIIbEB M OKpPAacku Tena), | OMOXMMUYECKHUH, TEeHETUYECKUH,
Mogenb-ammukanyst «llepekpéct | sxomorudeckuii,  reorpaduyeckuii) U
XpOMOCOM. IPUMEHATh KPUTEPUHU I ONMCAHHA
JlaGoparopHble W NPAKTUYECKHUE | KOHKPETHBIX BUJIOB.
paloThI: XapakTepus3oBaThb HOILYJIALIAIO KaK

JlabopatopHnas pabora Ne 8. | CTpYyKTYypHYIO €IWHUILY BUJA U IBOJIIOIUH.
«CpaBHeHUE BUJIOB no | OnucelBaTh MHOMYJSALUI0 IO OCHOBHBIM
MOP(}OIOrHuecKOMY KPUTEPHUIO» | NTOKA3aTEesIM: COCTaB, CTPYKTypa
37. Hewxyume | JIBmwxymue cunsl  (daktopsl) | PackpeiBaTh copep)kaHuE TEPMUHOB U
CHUJIBI SBOJIIOLIMM  BHUJOB B MPHUPOJE. | MOHATHI: KOMOMHATUBHAs W3MEHYHUBOCTD,
(2memeHTapHBbIe MyTannoHHbIN IIPOLIECC U | MyTallHuH, MyTallMOHHBIN poLecc,
(bakTopbl) KOMOMHATUBHAsE ~M3MEHYMBOCTD. | MOMYJISIIUOHHBIE BOJHBI, Jpeld reHoB,

sBOIIIOLINH (24)

[TonynsAuoHHbBIe BOJIHBI U peid
reHoB. M3osmus u Murpanus.
JleMoHCTpanuu:

Tabmuupr u cxemsl: «J|Bmwxyrme
CUJIBI DBOTIOLIAM)

W30S, MUTpPAlMM. XapaKTepU30BaTh
JJIeMEHTapHblE  (AKTOPBI  DBOJIOLNU:
MYTaIlMOHHBIN Mpolecc, KOMOMHATUBHAsS
W3MEHYHUBOCTh, TOMYJISIIIMOHHBIE BOJIHBI,
Apeiid TeHOB, HW30JALUSA, MUTpalUs.
YcraHaBIMBaTh TPUYUHHO-CIIEICTBEHHBIC
CBSI3U MEX1Y MEXaHU3MOM U pe3yJbTaToM
JEWCTBUS IBIDKYIIUX CHII (dJIEMEHTapHBIX
(aKkTOPOB) IBONIOLMHU

39. EcrecTBeHHBIH
oT60p U ero (GopMsl

(19)

EctectBenHbiii  oTOOD Ha-
NPABIAIOMNNA (aKTOP IBOJIOLUH.
@DopMBbI €CTECTBEHHOTO 0TOOpA.
JleMoHCTpanuu:

Tabmuuer u  cxemsl:  «Ecre-
CTBEHHBIH 0TOOp», «boppba 3a
CYILIECTBOBAHUE)

PackppiBaTh conepkaHWE TEPMHHOB U
MOHSITUIA: €CTECTBEHHBIN 0TOOp, Ooprbda 3a
cymiectBoBaHue. OmNHChIBaTh MEXAHU3M
necTBus €CTECTBEHHOTO orbopa.
Xapaktepru3oBaTh (POPMBI €CTECTBEHHOTO
orbopa (ABWXKYIIMHA, CTaOMIU3UPYIOIIUH,
JTU3PYITUBHBIA) U CPaBHUBATh MX MEXIY
coboi. XapakrepuszoBaTb OOpbOy 3a
CYLLIECTBOBAHUE M CPAaBHUBATL €€ BUIBI
(MexBUIOBasi, BHYTPUBHUIOBasA, Oopbba ¢
HeOJIaronpusTHeIMU (haKTOpamMH BHEUTHEH
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Cpeibl)

40. PesynbTars!
IBOJIIOLINH:

MPUCTIOCOOTICHHOCTD
OpraHHW3MOB "
BugooOpazoBanue (1

4)

[TpucnocobIeHHOCTh OPraHU3MOB

Kak pe3yiabTar HBOJIIOLIUH.
IIpumepsl  mpucnocodbieHuit 'y
opraHuzMoB. ApomMop¢o3sl U
HIMO0aganTalluu. Bun u
BUI000pa30BaHue. Kputepuu
BUJA. OcHoBHbIE (bopmbI
BHJ1000pa30BaHMS: reorpadu-
YECKOE, IKOJIOTHUECKOE.
JeMoHcTpanuu:

Tabmuupr u  cxemsl: «lIpucno-
COOJIEHHOCTh OpPraHu3MOB»,
«["eorpaduueckoe  BHUIO00Opa3z0-
BaHUE», «ODKOJOTMYeCKOe BH-
1000pa3oBaHuey.
Ob6opynoBanue: KOJUICKIIHS
«IIpumepsnl 3aLIUTHBIX
IPUCIIOCOOJICHUN Yy JKUBOTHBIXY;
KOJUIEKIIUS HACEKOMBIX c

Pa3JIMUHBIMU  THIIAMHU OKPACKHU,

HA0Op  IUIOJIOB M CEMSH.
JIabopaTopHble W TPaKTHYECKHUE
paboThI:

JlaGopaTopnas pabora Ne 9.

«Onucanne TPUCTIOCOOICHHOCTH
opraHusMa u €€ OTHOCH-TEJIBHOTO
XapakTepay

PackpbiBaTh coJepaHWE TEPMHUHOB U
TOHSTHI: MPUCTIOCOOJICHHOCTD,
IIOKPOBHUTCIBCTBCHHAA u
IpeocTeperaroIas OKpacka, MaCKUPOBKa,
BUJ000pa3oBaHue.

OnuceiBaTh MEXaHU3M BO3HHUKHOBEHHUSI
MPUCTIOCOOICHUI Y OPraHu3MOB.
BBISBISITE 110 M300payKeHUAM, Ha KUBBIX H
(UKCHUPOBAaHHBIX MperapaTax MpPUMEpPbI
HPUCIIOCOOJICHHOCTH pacteHui u
JKUBOTHBIX K YCJIOBHAM CPCIAbL 06I/ITaHI/I$I,
JIOKa3bIBATh OTHOCHTEJIbHYIO
11e71eco000pa3HOCTh MPUCIIOCOOTICHHIA.
XapakTepu30BaTh CIIOCOObI U MEXaHH3MBbI

BHJI000pa30BaHNUS; OITMCHIBATH 5
CpaBHUBATh OCHOBHBIE (bopmbI
9KOJIOTHYECKOTO U Teorpaduyeckoro
BU000pa30BaHuUs

41. HampaBnenus u
yTH
MaKpO3BOIIOIUU (2

4)

Maxkpo3Botonus.

Dopmbl SBOJIOLINU:
¢unernyeckas,  AUBEPreHTHas,
KOHBEpPIeHTHas, MapajjiesbHasl.
Heob6patumocTsb IBOJIIOLIVH.
[Ipoucxoxaenue oT
HECHEUAIN3UPOBAHHBIX
MPEIKOB. IIporpeccupyromas
CIelMaIn3aLus. AntanTuBHas
paauanus.

JleMoHCTpanuu:

IToptpersi: A. H. Cesepuos.
TaGnuiel U CXEMBI:
«ApoMOop(o3bD»,
«Mnnoanantanuny, «Obmas
JiereHeparus ».

O6opynoBanue: MOJIeTTh
«OCHOBHBIE HaIlpaBJICHUS
HBOJIIOLIUM»; OOBEMHAsT MOJIENb
«CTpoeHHue TOJOBHOIO  MO3ra
IT03BOHOYHBIX»

PackpeiBaTh copepkaHH€ TEPMUHOB H
MOHSATUNA: MAaKpOIBOJIONMS, (PUIOTEHE3,
OMOJIOTHYECKHI Mporpecc U  perpecc,
apomopdo3,  uaMOamANTANMsA,  OoOIIas
JereHepanus, aJanTUBHAs  paaualus.
Xapaktepu3oBaTh (POPMBI IBOJTIOIUH.
BrisBnsaTe apoMopdo3bl U MO IANI TAIIIH
Y pPaCTE€HUI U )KUBOTHBIX.

CpaBHuBaTh OMOJIOTUYECKUU Mporpecc u
OmoslorMueckuit  perpecc, apomopdo3s,
UAMOAJANTAINIO U OOIIYIO IETeHEePaIHIo.
BBISBISTE B3aUMOCBSI3U MEXIY MYTAMH U
HaIpaBJICHUSIMUA SBOJIOLUU y PAaCTEHUH U
YKUBOTHBIX

TEMA 9.

BO3HUKHOBEHUE N PABBUTHUE X XNW3HM HA 3EMUJIE (10 u)

43. Ucropus xKu3HU
Ha 3eMJie ¥ METOJbI

JlonayuHble TPEACTABICHUS O
3apOXKJICHUM KM3HHU. HaydyHble

PackpbiBaTh copepkaHHE€ TEPMUHOB H
MOHSITHH: KpealnoHu3M, abnoreues,
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eé W3YYECHUS.
I'unotessl
MPOUCXOXKACHUS
KU3HU Ha 3emie (2

4)

TUNOTE3bl BOZHUKHOBEHUS >KH3HU
Ha 3emie: abuoreHes u
MaHCTIEPMUSI. XuMuyeckas
9BOJIOIMUSA. AOHOTEHHBIA CHHTE3
OpraHUYECKUX BEIIECTB u3
HEOPraHUYECKUX. OKCHEPHUMEH-
TaJbHOE  TIOATBEPXKICHUE  XH-
MHYECKOH 3Boronuu. HauanbHbIie
JTamkbl OMOJIOrHYeCKOM
sposronuu. I'nnoresza PHK- mupa.

dopmupoBaHUe MeMOpaHHBIX
CTPYKTYp ¥  BO3HUKHOBECHHE
npoTokJeTku. IlepBbie KIETKU U
ux sBomouus. DopmupoBaHue
OCHOBHBIX rpyn JKMBBIX
OpraHu3MOB.

JlemoHcTparuu:

IToprpersr: ®@. Penn, JI. Ilacrtep,
C. Mumnep, A. WU. Onapun, I
Opu.

Tabmuelr u  cxembl: «Bo3HHK-
HoBeHUE COJIHEUHOW CHCTEMBI»,
«Pa3Burtne OPraHUYECKOTO
Mupa», «PacTuTenbHas KIETKay,
«XKupoTtHas KJIETKa,
«IIpokapuoTnyeckas KI€TKa»

BUTAJIN3M, MaHCIepMHUs, 6101033,
KoarepBarhl, MPOOUOHTHI, CHMOHUOTEHE3.
XapakTepu3oBaTb ~ METOAbl  W3Y4YEHHUS
HCTOPUYECKOTO MPOLLIOro 3eMJIH.
[lepeuncnsTsb OCHOBHBIE JTarnbl
XUMHAYECKON ¥ OMOJIOrMYECKON SBOIOIHH.
W3narate copepxaHue TUMOTE3 U TEOPH
BO3HUKHOBEHMSI  KU3HM  Ha  3emiie
(kpeanioHu3Ma, CaMOIIPOU3BOJIBLHOTO
3apoXkACHUS (CIOHTAHHOIO), MAHCIIEPMUH,
runote3bl PHK-Mupa).

OnuceiBath skcriepumenTsl C. Musiepa u
I'' FOpyu 1o mnoaydyeHWI0 OpraHUuYECKUX
BEIIECTB W3 HEOPraHMYECKUX IIYyTEM
aOMOreHHOr0 CUHTE3a

44. OcHOBHbIE
3Tambl  SBOJIIOLUHU
OpPraHu4ecKoro

Mupa Ha 3emIe,
pa3sBUTHE XU3HU I10
spaM u nepuogam (2

4)

PasButne xu3HM Ha 3emie IO
spaM u mnepuoaam. Karapxen.
Apxelickags W TPOTEpO30MCKas
opel. Ilameosolickas spa u €€
IIEPHUOIBI: KeMOpuiickuii,
OpPJIOBUKCKHH, CUIIypUHCKH,
JNIEBOHCKHUM, KaMEHHOYTOJbHBIN,
nepMckuil. Me3o3olickas spa u eé

IIEPUOABI: TPUACOBBIM, FOPCKUH,
MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoibl:
MAJIEOrEHOBBIN, HEOI'€HOBBIH,
AHTPONOT€HOBBI.
XapakTepucTuka  Kiumata |
re0JIOTUYECKUX IIPOLIECCOB.
OCHOBHBIE ~ 3Tambl  3BOJIIOLUHA
pPacCTUTENBHOTO M KHMBOTHOIO

mupa. Apomopo3bl y pacTeHuit u
KUBOTHBIX. [losiBNIEeHue, pacuser
U BBIMHUPAaHUE TPYMI KHUBBIX

OpraHu3MOB.
JleMoHCTpanuu:

Tabmuier U cxeMbl: «Pa3Butne
OPraHu4eCcKOro MHUpay,
TCOXPOHOJIOTHYECKAss  Ta0HIa;
KOJUICKITUS «Dopmbl

PackpbiBaTh colepKaHWE TEPMHUHOB U
MOHSTUM: J0H, 3pa, MEepuoa, apoMopdo3bl,

U0 TALINH. 3HaTh
MOCJIeIOBAaTEILHOCTh DOHOB:  KaTapXe,
apxel, mporepo3oi, (aHeposoii; Ip:
apxenckas, IIPOTEPO30MCKas,
ajae030McKasl, ME3030MCcKasl,

KailHO30MCKast; MEepUOAOB: KEMOPHICKHUIA,
OPIOBUKCKHW, CHUIIYPUMCKHUH, IEBOHCKUM,

KaMEHHO-YT OJIbHBIH, MIEPMCKH,
TPUACOBBIN, FOPCKHI, MEJIOBOM,
aJI€OreHOBBIM u HEOT'€HOBBI,
AHTPONOT€HOBBIM.

XapaKTepI/I3OBaTL OCHOBHBIC COOBITHSI B
Pa3BUTHUH OPraHUYCCKOro Mupa 1o spam “u
rnepuoaam T€0JIOTHYECKOM HUCTOPUH,; STAIIbL
PasBUTHUA PpPaCTU-TCIBHOIO0 W XUBOTHOTI'O

MUpa.
Boigensate  rnmaBHblE  apoMopdo3bl Y
pacTeHuil U KUBOTHBIX.

CpaBHuBath MEXy co0oii

Hpe,I[CTaBHTeHeﬁ CUCTCMATUYCCKUX TPYIIII
OpraHnu3MoB, BBIABIIATH YCPTHI
YCIIOXHCHUA U HpI/ICHOCOGHCHHOCTI/I K
YCJIOBUAM KHU3HU
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COXPAaHHOCTH HCKOIIaEMBIX
KUBOTHBIX U PACTCHUN».
JIaGopaTopHble M IpaKTHUYECKHUE

paboThI:
[Ipaktnueckas pabora Ne 3.
«M3yueHue HCKOIIa€MBIX

OCTaTKOB PAacTEHUH M >KUBOTHBIX
B KOJUICKIIHSIX .

DKCKypcust «IBOJIOIUA
OpPraHMYECKOro MHpa Ha 3emiie»
(B eCTeCTBEHHO-HAy4HbIM wWiIH
KpaeBequyeCKUi My3eil)

45.  CoBpeMeHHas
cucTema
OpPraHUYECKOro
Mupa (24)

Cucrema OpraHM4eckoro Mmupa
KaK  OTpaXEHHE  DSBOJIIOIMH.
OcHOBHbIE CHUCTEMAaTUYECKHUE
TPYIIIbI OPraHU3MOB.
JlemoHcTpamuu:

Tabmuupr u  cxemsl: «CoBpe-
MEHHAasl CHCTeMa OPraHU4YEeCKOTO
MHpa»

CxoacTBa U pa3nuyus 4eI0oBEKa U
YKWBOTHBIX. CucremaTnueckoe
MOJIOKEHUE YeJI0BEeKa.
JeMoHcTpanuu:

[Toptpersr: Y. JlapBun. TaGmuipl
u CXEMBI: «CpaBHeHUE
AHATOMUYECKUX YEpPT CTPOCHHS
YeloBeKa U YeJIOBEKOOOpa3HbIX
00€e3bsIHY. O6opynoBanue:
CJIETIKU WIH N300paxeHUst
KaMEHHBIX OpYAUN MepBOOBITHOTO
YesloBeKa: KaMHU-YOIepbl, pyoOu-
na, ckpebia

PackpeiBaTh copepkaHME€ TEPMHUHOB W
MOHATUM: CHCTEMaTHKa, UCKYCCTBEHHas U
€CTECTBEHHAas KiaccupUKalus, OuHapHas
HOMEHKJIAaTypa, IPUHLHUI HEPAPXUYHOCTH.
XapakTepru3oBaTb COBPEMEHHYIO CHCTEMY
OpPraHUYECKOT0 MHpA.

[lepeuncnars  3ajaud  aHTPOINOJIOTHH,
JTambl  CTAHOBJEHMS W Pa3BUTHUS
IIpEJICTaBICHUN 0 IIPOUCXOXKACHUN
4eJI0BEKA.

W3narate 0OCHOBHBIE MOJ0XKEHUS TEOPUH
Y. JlapBuHa, KpUTHYECKH OLCHUBATH
HEHAY4YHYIO UH(pOPMALIUIO 0
IPOUCXOXKIECHNUN YETIOBEKA.

3HAaTh CUCTEMATUYECKOE IOJIOKEHHUE BUAA
Horosapiens, NEPEUYHCIIATH ero
MOpP(OI0ro-aHaTOMUYECKHE IIPU3HAKU
pa3HOro ypoBHs (THII, KJ1acc, OTPSA U Ap.).
VYcraHaBnuBaTh  4epThl  CXOACTBA U
pa3nuuuii YyeroBeKa U )KUBOTHBIX.
OOBsACHAT M  OLCHMBAaTh  3HAYEHUE
HayyHbIX 3HAHUH O TPOUCXOXKJIECHUU
YeJIoBEKa NI TIOHMMAaHUS MECTa U POJIH
YeJI0BEKA B IPUPOJIE

46. JBuxymiue
CHJIBI (paxTopsr)
anTpornorenesa (14)

JBuwxymue  cunbel  (paxTopsl)
aHTpornioreHesa. HacnencrBeHHast
U3MCHYMBOCTh M E€CTECTBEHHBIH
or6op. OOmiecTBeHHBIH 00pa3
KM3HH, W3TOTOBJICHHE OpPYIUii
TpyZa, MBILIJICHNE, PEYb.
JeMoHcTpanuu:

Tabmuuper u cxembl: «CpaBHEHUE
AHATOMHUYECKHX YepT CTPOCHHSI
YeJIOBeKa W YeJOBEKOOOpPa3HBIX

00e3bsiH», «OCHOBHBIE  MecTa
MAJICOHTOJIOTUYECKUX ~ HAXOJO0K
MIPEIKOB COBPEMEHHOTO
YeIIOBEKay. O6opynoBanue:
MYJISIKH

PackpeiBaTh conepkaHWe TEPMHHOB U
MOHSITHIA: dakTopel  aHTPOIOTeHe3a,
TpYIIIOBOE COTPYJTHUYECTBO, pedb,
opynuiiHas AesITeNbHOCTb, TOTUMOP(hU3M.
XapakTepu3oBaTh JBYDKYIIIHE CHJIBI
(daxTopsr) aHTpPOIIOTreHe3a:
OMoIOTHYeCcKue u COITMaJIbHBIC,
CpPaBHHMBATh UX MEXTY COOOM
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«IIpoucxoxaeHne qeJI0BEKa
(TajICOHTOJIOTHYECKUE HAXOIKU )»

47. OcHoBHbIE | OCHOBHBIE CTaAuM W  BETBU | PackpeiBaTh cojaepKaHUE TEPMHHOB H
CTaAUM  HBOJIIOLMH | SBOJIOLIMK  YEJOBEKa: AaBCTpa- | MOHSITHI: aBCTPAJIOIUTEK, YEJIOBEK
YeloBeKa JonuTeku, YenoBeK  yMETbli, | YMEIbIii, YeJI0BEeK MPSIMOXOJIALIHH,
(19) Yenosek NPAMOXOJALIMI, | HEAHEpTaJel, KpPOMaHbOHEI,
Yenosek HEaHJepPTaIbCKUl, | HEOTUTUYECKAsE PEBOIIOUS, IEPBOOBITHOE
UenoBek  pa3syMHBId  COBpE- | HCKYCCTBO.
MeHHOoro Ttuna. Haxoakum wuc- | XapakTepu3oBaTb U CPaBHUBATb MEXIY
KOMAeMbIX  OCTAaHKOB,  BpeMs | COOOH OCHOBHBIC CTagUU  SBOJIOIUHN
CYLIECTBOBaHMs, O0OJACTh pac- | YeNOBEKa: XPOHOJOTHMYECKH  BO3pacT,
MPOCTpaHeHus1, 00BEM TOJIOBHOTO | apea pacrpocTpaHeHHs, 00BEM
Mo3ra, 00pa3 KHU3HU, OPYIHSL. TOJIOBHOTO MO3Tra, o0pa3 *HU3HU U OpYAUs
JleMoHcTpanuu: Tpyaa
Tabmuuel 1 cxembl: «OCHOBHEBIE
MecTa MaJCOHTOIOTUUECKUX
HAXOJIOK TMPEAKOB COBPEMEHHOTO
YeI0BeKay, «/IpeBHelmue
JIOTN, «/peBHue JOTN,
«IlepBbie COBpEMEHHBIE JIOJIN.
Ob6opynoBanue: MYJISIKH
«IIpoucxoxnenue YeI0BeKa»
(OroCTBI  aBCTpAJOMHUTEKA, IIH-
TEKaHTPOIIa, HEaHJepTalblia,
KpPOMaHbOHIIA);  CIENKH WU
M300paXKeHUSI KaMECHHBIX OpYyIuit
MEepPBOOBITHOTO YEIOBEKA: KaMHH-
qJonmepsl, pyouia, ckpedia
48. UYenoseueckue | YenoBeueckue pachkl. OcHOBHBIE | PacKkppiBaTh colepkaHHE TEPMUHOB U
pacel M TPHUPOIHBIC | OONBIINE pPachl: €BPOIMEOUIHAS | MOHATUWA: pachkl, pPAcOreHe3, COIHaJI-
ajlanTtanuu (eBpazwmiickas), JApBUHU3M, pacu3M, METHCAIIUSI.
yenoBeka (1 ) HErPOaBCTPAJIONTHAS XapakTepu3oBaTh " CpaBHUBATH
(7xBaTOpHANbHAS), NpPEeJCTABUTENEH  YENOBEYECKHUX  pac,
MOHTOJIOMTHAS (a3uarcko- | pacKpbIBaTh TMPUYUHBI W  MEXaHU3MBI
aMepHUKaHCKas). UepTs! | pacoreHesa, MNEPEeYUCHISATh U MPUBOJIUTH
MPUCTIOCOOJIEHHOCTH MIPUMEPBI TPUCTIOCOOICHHOCTH YeTIOBEKA K
MpEeACTaBUTENEH  YENOBEYECKHUX | YCIOBHUSAM cpenpl, MIPUMEPBI
pac K yCIOBUSAM CYIIECTBOBAHHUS. | MPUCTIOCOOUTEILHOTO 3HAYEHHSI PaCOBBIX
EnuHcTBO  uyenoBedecKHMX — pac. | MIPU3HAKOB.
Kputuka conuanibHOrO | JlokaspiBaTh enMHCTBO Buaa Homosapiens,
JapBUHU3MA U pacusma. HAay4YHYI0O HECOCTOSITEIbHOCTh PAaCOBBIX
JlemoHCTpanuu: TEOPH, NN COLMAIBHOIO JAPBUHU3MA U
Tabmumer u  cxemsl: «YenoBe- | pacuzma

YCCKUE paChI»

TEMA 10. OPTAHM3MEBI 11 OKPVYXXAIOIIIAA CPEA (5 u)

49. DOkosorusi Kak
Hayka (1 1)

OKOJIOTHSl KaK HayKa. 3ajadd Hu
paszzensl  dKojoruu.  MeTosl
9KOJIOTUYECKUX UCCIIEOBAHUM.
DKOJIOTHYECKOE  MUPOBO33pPEHHE
COBPEMEHHOI0 YEJIOBEKA.
JleMoHCTpanuu:

[Toprpersr: A. I'ymbonbar, K. .

PackpeiBaTh conepkaHWe TEPMHHOB U

TIOHSTHN: JKOJIOT U, I10JIEBBIE
HaOJIIOICHUS, AKCIIEPUMEHTHI,
MOHUTOPUHT OKpYXKaroIlen cpensl,
MOJEJIINPOBAHNUE, HKOJIOTUYECKOE
MHUPOBO33pEHHUE.

[lepeunciaTe  3amaum  SKOJIOTMH, €€
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Pynwe, O. TI'ekkenb. Tabmuiel u
cxembl: kapta «I[IpuposiHbie 30HbI
3emuny

pa3nenbl U CBSI3U C IPYTUMHU HAYKaMH.
Xapaktepu3oBaTh METOAbI SKOJIOTUUECKHUX
HCCIEN0BaHUN

50. Cpensi
oOUTaHus u
DKOJIOTHYECKHE

dakTopsl (1 1)

Cpenpl  OOWTaHHS OpPTaHU3MOB:
BOJIHAS, HA3eMHO-BO3IyIIIHAS,
MMOYBCHHA, BHYTpH-
OpraHu3MeHHas. KOJOTUYECKHE
(hakTopsI. Knaccudukanus
9KOJIOTHYCCKUX (hakTOpOB:
a0uoTUYeCKHEe, OHOTHYECKHE U
AHTPOIIOTCHHBIE. JlewcTBue
9KOJIOTUYECKUX  (PaKTOPOB  HA
OpraHU3MBI.

JeMoHcTpanuu:

Tabmuubpr u  cxembl: «Cpensl

OOWTaHHUsI OPTaHU3MOBY

PackpeiBaTh copepkaHME€ TEPMHUHOB MU
HOHATHI: cpena 0OuTaHUs, FIKOJIOTHUYECKUE

(dakToppl, OWOJIOTUYECKUH  ONTHUMYM,
OTPaHUYMBAIOIINNA (TMMHUTHPYIOLTU )
(bakrop.

XapakTepu30BaTh YCIOBUS Cpe/l OOMTaHUS
OpPraHHU3MOB; KJIaccu(pUIpPOBaTh u
XapaKTepu30BaTh HKOJIOTUYECKUE
(dakToppl: aOMOTHYECKHUE, OMOTHUECKUE U
aHTPOIIOT€HHbIE.

OnuceiBaTh  JeHCTBUE
(akTOpOB Ha OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH CTPOCHUS
U OKM3HEICSATEIbHOCTH  pPAacTeHUd U
KHBOTHBIX Pa3HBIX CpeJl OOMTaHUS

9KOJOTHYCCKHUX

51. AoOuortmyeckue | Abuortuyeckue (akTopel: CBET,

dakrops! (149) Temneparypa, BJIAKHOCTh. | PackpbeiBaTh coaep:KaHHME TEPMHUHOB U
doTonepron3M. HOHSATHIH: abuoTuyeckue GbaxTopsl,
[Ipucnocobnenus opranu3mMoB K | (hoTOneprnoau3M, OMOIOTHUECKUE PUTMEI.
NeUCTBUIO abnoTnyeckux | AHaJIU3UPOBATh nencTBUe CBeTa,
(akTopoB. buonoruueckue | reMneparypbl, BIaKHOCTH Ha OpPraHU3MbI
PHUTMBI. U IPUBOAUTH IpUMEPBI
JleMoHCcTpanuu: pUCTIOCOOTICHHOCTH OPTaHU3MOB.
Tabnuuel U cxemsl: | [IpoBoguTh OunonOrvyeckue HaOIIOICHUS
«DOTONEPUOTUIMY. U 0pOpPMIIATH PE3yIbTATHl MPOBEAEHHBIX
JIaGopaTtopHble M MpaKTUYECKHE | HAOIIOACHUI
paboTHI:
JlaGoparopnast pabGora Ne 10.
«Mopdonoruyeckue
0COOEHHOCTH  pacTeHud  u3
Pa3HBIX MECT OOUTAHUSY.
JlaGopatopnast pabGora Ne 11.
«BnusHue cBeta Ha pOCT W
pa3BUTHE YEPEHKOB KOJIEYCa»

52. buornueckue | buornueckue Qakropel. Buael | PackpbiBaTh conepikaHue TEPMHHOB U

daxTops! (19) OMOTMYECKMX  B3aUMOJCHCTBUI: | OHATHIA: OouoTHueckue (bakTopsl,
KOHKYPEHIIHS, XHUITHUYECTBO, | XUITHUYECTBO, TAPA3UTH3M, KOHKYPEHIINS,
cuMOMo3 U ero  (OpPMBL | MyTyalau3M, CHUMOMO3, KOMMEHCAIIU3M,
[Tapazutusm, Koorepanusi, | HaXJeOHUYECTBO, KBapTUPAHCTBO,
MYTYyaJH3M, KOMMEHCAJIU3M | aMEHCaJIN3M, HEUTpaIU3M.
(KBapTHPaAHCTBO, XapakTepru3oBaTh OHOTHYECKHE (AKTOPbI
HaxJeOHUYECTBO). AMEHCaIM3M, | U BUIBl  B3aUMOOTHOIICHUH  MEXIY
HEUTpaTU3M. 3Ha4YcHUE | OpraHU3MaMH;,  NPUBOJUTH  MPUMEPHI
OMOTMYECKMX  B3aWMOJCHCTBUI | B3aUMHON PUCTIOCOOTIEHHOCTH
JUIS CYILIECTBOBAHMSI OPraHU3MOB | OPTaHU3MOB.
B IIPUPOHBIX COOOIIECTBAX. CpaBHMBaTh  MEXIy  COOOH  BUABI
JeMoHcTpanmu: OMOTHYECKHIX B3aWMO/JICUCTBUI
Tabmuuper u cxemsl: «lIuieBbie | OpraHU3MOB

OCIIn»
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53. DKoJIornyeckue
XapaKTEPUCTUKU
BHJIa W TIOMYJISAIUN

(14)

DKOJIOTHYECKHE XapaKTePUCTHKU

MOMYJISILIUH. OcHoBHbIE
[IOKA3aTeau  HNOMYJALMH:  YHC-
JIEHHOCTh, IUIOTHOCTb, pOXKAa-
€MOCTb, CMEpPTHOCTb, IIPHUPOCT,
MU pALIUAL. JnHamuka
YUCJIECHHOCTH NOMYJSALIMH U €€
perynsauus.

JeMoHcTpanuu:

Tabmuupr u  cxembl: «llomy-

AUUn», «3aKOHOMEPHOCTH POCTa
YHCIIEHHOCTH MOMYJISIITUN
UHY30pUU-TyPETBKIY.
JlabopaTropHble W TPAKTHUYECKUE
pabortsl: [IpakTraeckas padora No
2. «llomcuér MUIOTHOCTH TMOMYy-
JIALUI pa3HbIX BUJIOB PACTCHUN»

PackpeiBaTh copepkaHME€ TEPMUHOB H

MOHATUN:  MOMYJIALUS,  YHUCICHHOCTb,
IUJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTD,
IIPUPOCT, MUTpaLus, JUHaMHKa

YUCIIEHHOCTHU MOIMYJISIIIUH.
Xapaktepu3oBaTh OCHOBHBIC MOKA3aTENIU U
9KOJIOTHYECKYIO0 CTPYKTYPY HOIYJISIIHH;
OMUCHIBATh MEXaHU3MBbI peryJsuuu
YUCIIEHHOCTH MOMYJISILIUH

TEMA 11. COOBIIECTBA N OKOJIOTMYECKUWE CUCTEMBI (10 u)

54. Coo0OmiecTBa
opranu3mos (14)

Coo01ecTBo
OHOLIEHO3.
HO3a:

OpraHU3MOB
CtpykTypbl  OuoLe-
BHJIOBas, MPOCTpaH-
CTBEHHas, Tpoduueckas (M-
mieBas). Buap-nroMuHaHTHI.
Cssi3u B 6HOIIEHO3E.
JeMoHcTpanuu:

Tabmuuer 1 cxembl: «[lumeBble
nenmn», «bwWoreno3: cocraB H
CTPYKTYpay.

ObopynoBanue: MOJICIIb-
anmuikanus  «Tunuynaeie  OwO-
IIEHO3bl»,  TepOapuit  «Pactu-
TeJIbHBIE  COOOIIECTBaY;  KOJ-
neknusa «buoneHos»

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB H

TTOHSTHH: OHOIIEHO3, DKOCHUCTEMA,
OHOreoIEH03, BH/IbI-TOMHHAHTEI,
9KOJIOTHYEeCKasl HUIIIA.

XapakTepu3oBaTh OHOIIEHO3
(coobmiecTBo), ero BUJIOBYIO,
NPOCTPAHCTBEHHYI0O U TPOPHUYECKYIO
CTPYKTYPBHI.

OOBACHATH POJIb KOMIIOHEHTOB OMOIIEHO3a
B TMOJJICP)KAaHUH €r0  CTPYKTYpbl U
CYIICCTBOBAHHS Ha onpeaeIEHHOM
TEPPUTOPUH.

OOBSICHATD OMOJIOTHYECKUH CMBICTT

SAPYCHOCTH U JIUCTOBOM MO3aUKH.
CpaBHMBAaTh KOMIIOHEHTBI OMOILIEHO30B, UX
BUJIOBYIO, MIPOCTPAHCTBEHHYIO u
TPOPHUUECKYIO CTPYKTYpBI, CBSI3U MEXIY
OpraHu3Mamu

55. DxocucTeMBI H
3aKOHOMEPHOCTH HUX
cymiectBoBaHusl (2

4)

DKOJIOTUYECKHE CUCTEMBI (IKO-
CUCTEMBI). [Tonsitue 00
9KOCHUCTEME M  OHOreoleHO3e.
@OyHKIIMOHAIbHbIE KOMITIOHEHTBI
9KOCUCTEMBI: MPOYIICHTHI,
KOHCYMEHTHI, PENYLICHTHI.
KpyroBopor Bemects M IOTOK
SHEeprun B 9KOCHCTEME.
Tpoduyeckue (mumieBsie) ypoBHU
skocucTteMbl. llumeBble nenu u

cetn. (OcCHOBHBIE MOKa3aTeIn
DOKOCHUCTEMEL: ouomacca,
NPOAYKIIHUS. DKOJIOTHYECKUE
MUPaMHUJIBL: MPOIYKIIUH,
YUCJICHHOCTH, OMOMAacCHI.

PackpeiBaTh coaepkaHWe TEPMHHOB U
MOHSTUN:  DKOCHCTEMa,  OHOTEOIeHO3,
OpoaAyueHTbl, KOHCYMCHTBLI, PCAYLCHTHI,
TpouyecKkue ypoBHH, MHUIIEBAs IENb U
CETh, 9KOJOTHYCCKHUEC nupamMubl,
6uomacca, MPOTYKIIHS, CYKLIECCHA.
XapakTepru30BaTh CBOHCTBA 3KOCHCTEMBI

(e€  CcmocOOHOCTP K JUIUTEIIBHOMY
CaMOMOAICPKAHUIO, OTHOCHTEJIBHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,

HE00XOIMMOCTb IMOTOKA SHEPTUN).

CpaBHMBaTh MAaCTOMIIHBIE U JIETPUTHBIE
MUIIeBbIE LEMU, TpopUUYECKHEe YPOBHU
9KOocHCTeMbl.  Pasnmuuate  nmupaMuisl
NPpOAYKIIHMHU, NHUpaMHUAbl YHWCICHHOCTH H

47




CaoiicTBa 3KOCHUCTEM:
YCTOWYUBOCTh,  CaMOPETYJISIIHS,
pasBurue. Cykieccus.
JleMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencau, B. H.
Cyxkaués.

Tabmuupt u cxemsl: «lIpupoaHbie
coobmiecTBay, «llenmu muTaHUSY,
«IKOJOTHYECKAS TUPAMHUJIA

nupaMuibl onomacchl. COCTaBIATh EMH U
CeTH MUTaHUS.

[epeuncustb CBOWCTBA  JKOCHCTEM:
YCTOWYMBOCTh, CAMOPETYJISAIMS, Pa3BUTHE
(cykmeccust).  OnuceiBaTh  MEXaHU3M
MoJIAeP KaHUsI paBHOBECHUS B SKOCHCTEMAX.
XapakTepu30BaTh CYKIIECCHH, BBISBIATH
OpPUYMHBL W O0mMe 3aKOHOMEPHOCTH
CMEHBI YKOCHCTEM

56. [Ipupoausie
akocucTeMsl (149)

[Ipupoausie SKOCUCTEMEL.
DKOCHCTEMBI  peK U 03€p.
DKocucTeMa  XBOMHOIO 583071
ITUPOKOJIMCTBEHHOTO JIeca.
JleMoHcTpanuu:

Tabauie! 1 cxeMbl: «DKOCHUCTEMA
HIIUPOKOJIMCTBEHHOTO jecay,

«IKOCHUCTEMAa XBOWHOIO Jiecay,
«buouenos BOJOEMAY.
O6opynoBanue: repbapun U
KOJUIEKUMHA pAacCTeHUH U KU-
BOTHBIX,  MpPUHAIISKAIUX K
Pa3HBIM JKOJIOTMUECKUM Tpymnam
OJIHOTO BHJIA

PackpeiBaTh copepkaHME€ TEPMHUHOB MU

TOHSITHIA: BO/IHBIC HKOCHCTEMBI,
OMOTEOIICHO3BI, (UTOIIIaHKTOH,
300IIAHKTOH, OEHTOC, IYMYC.

IIpuBoauTh MIPUMEPBI IIPUPOIHBIX
9KOCHCTEM CBOCI MECTHOCTH.

CpaBHI/IBaTB Ha3€MHBIC u BOJHBIC
9KOCHCTEMbI; OPraHU3Mbl, 00pa3yroIHe

pasHble TpouUecKre ypoOBHU

57. AHTpONIOr€HHbIE
aKkocucTeMsl (149)

AHTpONIOT€HHBIE SKOCUCTEMBI.
ArposkocucteMbl.  YpOoskocu-
creMbl. buonormyeckoe H XO-
35IICTBEHHOE 3HauYCHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.
buopazHooOpa3ue kak akTop
YCTOMYHBOCTH JKOCHUCTEM.
Coxpanenue OMOJIOTUYECKOTO
pazHooOpa3us Ha 3emIie.
JleMoHCTpanuu:

Tabnuib! U cXeMbl: «ATPOIIEHO3Y.
Ob6opynoBanue: KOJUICKIIHS
«Bpenurenu BOKHENIINX

CEIIbCKOX031CTBEHHBIX KYJIBTYP»

PaCKpBIBaTB COACPIKAaHUC TCPMHHOB H

NOHATUM: AHTPOIIOIEHHAsl HKOCUCTEMA,
arpo’KocUcTemMa, ypbo3KocucTema,
O6uopazHooOpasue.

XapakTepu3oBaTh  arpodKOCUCTEMBI |
ypOOIKOCUCTEMBI, 0COOEHHOCTH ux
CYIIECTBOBAHUS.

[IpuBOoguTE mNpHMEpPBl  AHTPONOTEHHBIX

JKOCUCTEM CBOEW MECTHOCTH, OIMUCHIBATH
HX BHJIOBOM COCTaB U CTPYKTYPY.
CpaBHMBaTh  COCTaB U CTPYKTYpY
MPUPOIHBIX 3KOCUCTEM M arpO3KOCHCTEM,
arpo’KOCHUCTEM U YPOOIKOCUCTEM

58. buocdepa
riio0agpHas
JKOCHUCTEMA 3eMIIH

(29)

Yuenne B. W. Bepnaackoro o
ouoctepe. ['panuibl, coctaB u

cTpyktypa Ouocheprr. Kupoe
BEIIECTBO M €ro  (pyHKIUH.
OcobenHoctu  Ouocdepbl  Kak
ri100anbHOM HKOCUCTEMBI.
JlnHamuyeckoe paBHOBECHME U
oOpatHast cB3b B Onocdepe.
JeMoHcTpanuu:

[Toptpetsr: B. U. BepHanckuid.
Tabmuuel #u cxeMel: «OOmas
CTpykTypa Ouoctepsr», «Pac-
MPOCTPAHEHWE JKU3HU B OHO-
chepe»,  «O30HOBBIA  IKpaH
omocdepb»

PackppiBaTh conepkaHWE TEPMHHOB U
HNOHATHI: Oumocdepa, >XKHMBOE BEIIECTBO,
JMHAMHYECKOE paBHOBECHE.

OuenuBats Bkiag B. U. Bepnanckoro B
co3aHue yueHus o ouocdepe.
XapakTepu3oBaTb  COCTaB  OHOChepHl,
(yHKIIMU >KMBOTO BellecTBa Ouochepsl u
ompenenarte (Ha Kapre) o00JacTu ero
HauOOJIBIIETO PACIPOCTPAHEHUSI.
[TpuBoanTH pUMEpHI HPOSIBICHUS
(GbyHKIMI JKMBOro BemiecTBa Ouocdepsl,
OMOTe0XUMHYECKOM JeSITeIbHOCTH
YyelioBeKa.

[epeuncasate ocoOeHHOCTH OUOChEphI Kak
1J100aJIbHOM SKOCUCTEMBI 3eMITN
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59.
3aKOHOMEPHOCTH
CYILECTBOBAHHUS
o6uochepst (19)

KpyroBopotsl BemiectB u  Ouo-

FCOXUMHYECKHE  IUKIBI  DJIe-
MEHTOB (yrnepona, azora).
3oHanpHOCT,  Omoceprr.  Oc-
HOBHBIC OMOMBI CYIITH.
JleMoHcTpanuu:

Tabmuubl u cxemsl: «KpyroBopot
yriaepoja B ouochepe»,
«KpyroBopot azora B mpupoie»

PackpeiBaTh copepkaHME€ TEPMUHOB H

TIOHATHH: IIEJIOCTHOCTh ouocdepsl,
KPYrOBOPOT BEUIECTB, OMOT€OXUMHUYECKUE
LUKJIIBI HJIEMEHTOB, 30HAJIBHOCTH
ouocdepbl, OMOMBI.

OnuceiBath KPYTOBOPOT BEILECTB,
OMOTCOXMMHYECKUE IUKIBl  a30Ta |
yraepona B Ouocdepe.  OOBACHATH
NPUYHUHY 30HaJILHOCTH ounocdepsl.
[epeuncnsTsp " XapaKTepu30BaTh

OCHOBHEBIE€ OMOMBI Cylu Semnu

60. YenoseuecTBO B PackpeiBaTh copepkaHME€ TEPMHUHOB MU
YenoBeuecTBO B ounocdepe .
ouochepe  3emuu MOHSTUNA: AHTPOIOT€HHbIE HM3MEHEHHUS,
3emiau.  AHTPOIIOT€HHBIE W3- .
(19) OKOJIOTHYECKH  KPU3UC,  TII00AIbHBIE
MeHeHus: B Ouocdepe. ['no-
POOJIEMBI.
OanbHBIE HKOJIOTHUECKUE
XapakTepuzoBatb  OuocepHyro  poJib
poOJIEMBI.
YyeloBeKa.
JeMoHcTpanuu:
[IpuBOIMTE TPUMEPHl  AHTPOIOTECHHBIX
Tabmuupl 1 cxemsel: «lIpumepHbIe N
o u3MeHeHul B buocdepe.
AHTPOIIOTEHHBIC BO3JICHCTBUS HA
M OneHuBaTh  MOCIEACTBUS  3arps3HEHUS
MPUPOAY», «Baxneiinme . 9
BO3/yLITHOM, BOJHOHN cpenbl, W3MEHEHUS
WCTOYHHUKH 3arpsi3HEHUS BO3IyXa
KJIMMaTa, COKpaIIeHus: Onopa3zHooOpasusi.
U TPYHTOBbIX Boa», «llouBa —
o @opmMynupoBaTh COOCTBEHHYIO MO3UIUIO
BaXKHEHIIasg cocTaBisdomas Ouo-
IO OTHOIICHHWIO K TJI00aNbHBIM U
chepb», «DakTopbl Aerpaganuu
o pErnOHABHBIM JKOJIOTHYECKUM
nouBy», «llapHukoBeiii 3 dexTy,
npobjemMaM,  apryMEHTHPOBaTh  CBOIO
«DaKTopbI pPazvoaKTUBHOTO
TOUKY 3pEHHUSI.
3arpsi3HEeHUs ouocheps»;
HasrpiBath MIPUYHHBI TIOSIBJICHUS
Kpacnast kaura P®, nuzobpaxeHus .
. IPUPOJIOOXPAHHON  STHKH, PpACKPHIBATh
OXpaHSIEMBIX BHJIOB PACTCHHU U
3HaYeHHWEe Tporpecca JUisl TMPEOHOTICHUS
KUBOTHBIX
9KOJIOTHYECKOT0 KpU3nca
61. CocyuiecTBoBaHHE MPUPOABI U
PackpeiBaTh copepkaHHE€ TEPMUHOB H
Cocy1iecTBOBaHHE | UEIIOBEUECTBA. Coxpanenue .
TTOHSITHIA: panroHaIbHOE
MIPUPOJIBI u | OMopazHooOpa3usi Kak OCHOBa .
. IPUPOONOIb30BAHNE, yCcTOiunBOE
yenoBevecTBa (1) YCTOWUYMBOCTH ouochepsl.
pa3BUTHE, KOIBOJIOIIHS.
OcHoBa paIoHaIbLHOTO
XapaxkTepus3oBaTh paryoHaibHOe
yIpaBICHUS MIPUPOJTHBIMU
WCTIOJb30BAaHNE MPUPOAHBIX  PECYPCOB;
pecypcaMu U MX HCIOJIBb30BaHUE.
OCHOBHbIE MOJIOKEHHUS KOHIETITHH

JlocTrkeHust OMOJIOTHHM U OXpaHa
MIPUPO/IBL.

JleMoHCTpanuu:

Tabmumpsr u cxemsl: «buocdepa u
YeJIOBEK)

YCTOWUYHBOIO pa3BUTHUS

Uroro 3a 2 cemectp: 36 4.

Hroro: 78 u.

ITpomexyTouHas aTTecTanus: 3a4eT ¢ OleHKoH nuddepeHnmpoBaHHbIHl
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