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MNOSCHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma yuebHoro npeamera "buomorus” (yriayOneHHBIH ypoBeHb) (peaMeTHas
obnactb "EcTecTBeHHO-Hay4Hble MpeAMeThl") (Jajgee COOTBETCTBEHHO — pabouas mporpamma
no Ouosnoruu, 6uonorus) paspaboraHa Ha ocHoBe PDenepanbHOro 3akoHa oT 29.12.2012 N 273-03
"O6 ob6pazoBanuu B Poccuiickoit @eneparuu’, ®I'OC COO, Konnenmuu npenogaBaHus y4eOHOTO
npeameta "buosorus", OCHOBHBIX TOJIOKEHHUH denepalbHON pabodyell mporpaMmbl BOCITUTAHMS,
®I'OC CIIO c yuyerom nomyyaemoil cnenuanbHocTu: 35.02.12 CapoBo-mapkoBoe U JaHAmadTHOE
CTPOUTEINBCTBO.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «BUOJIOI'US»

buonorust yrimy6neHHoro ypoBHs u3ydeHus (1-2 ceMecTpbl) SBISETCS OJHUM U3 KOMIIOHEHTOB
npenMeTHoil obmactu "EctecTBeHHO-HayuHble mpenMeTsl'. CormacHo monoxenHusm OIOC COO
npoduabHble Y4eOHBIE MpeAMEThl, U3ydyaeMble Ha YIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepeHmanuy o0y4eHHs Ha ypOBHE CpEIHEro oO0Iero o0pa3oBaHHs M NMPHU3BAaHBI 00ECHEUUTH
MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CpPEIHHM OOIIUM, CpeAHHM MpodecCHOHATBHBIM
U BBICIIMM OOpa3oBaHueM. B TO ke BpeMsl KaXIbI U3 ATUX y4eOHBIX MPEIMETOB JIOKEH OBITh
OPUEHTHPOBAH HAa TPUOPUTETHOE peIIeHHWE 00pa30BATEIBHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX ¢ MPOodOopUEHTAIIMEH 00YUYalOMNUXCs M CTUMYJIMPOBAHUEM MHTEpPEca K KOHKPETHOM
00J1acCTH HAy4YHOT'O 3HAHUS, CBA3AHHOTO C OWOJOTHEH, MEIUIIMHOMN, SKOJOTHEH, ICHUXOJIOTHEH,
CIIOPTOM WJIM BOCHHBIM JICJIOM.

Pabouas nporpamma no OMOJIOTMM JAaeT MPEACTaBICHUE O LEIH U 3aJlauax U3y4eHUs yueOHOro
npeamera "buosorus" Ha yrinyOneHHOM YpOBHE, OmpenenseT o0s3arerabHOe (MHBApUAHTHOE)
IIPEIMETHOE COJAEpKAHME, €ro CTPYKTypUpPOBaHME II0 pasjeiaM M TeMaM, paclpeaeieHUe
M0 CeMecTpaM, IOCJIEOBATEILHOCTh M3YyYEHHsI Y4eOHOTO MaTepuana C YYeTOM MEXKIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
obOyuaromuxcsi. B paboueit mporpamme 1o OHOJOTMHM peaM30BaH MPHHIIUI MPEEMCTBEHHOCTH C
W3ydyeHHeM OHOJIOTMM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHus, Onarojgaps demy
POCMAaTPUBAETCS HalpaBJIEHHOCTh
Ha [OCJeNyIollee pa3BUTHE OWOJOTMUECKUX 3HAHWH, OpPHUEHTHPOBAHHBIX Ha (HOpMUpOBaHHE
€CTECTBEHHO-HAYYHOI0 MHMPOBO33PEHMSI, 3KOJOTUYECKOTO MBIIUIEHUS, MIPEICTABICHUH O 310pOBOM
o0pase HU3HH, HAa BOCITUTaHUE OEpeKHOT0 OTHOLICHUS K OKPY>Kalollel nmpupoaHoi cpeae. B paboueit
nporpaMMe IO OHOJOTHMHM TakKe TIOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera "buomorums
B peanuzauuu TpeboBanuit PI'OC COO K mNIaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM
U TpEeIMETHBIM pe3yjbTaTaM oOydeHuss U B (OPMHUpPOBAHHMM OCHOBHBIX BHJIOB Y4yeOHO-
IIO3HABATEJILHOM  JI€ATEIbBHOCTH OOY4YaIOLIMXCSl [0 OCBOCHMIO COJIEpKAaHUSA OHOJIOrMYECKOro
00pa30BaHUs Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHMsL.

buonorus Ha ypoBHEe cpenHero o0Iiero o0pa3oBaHus 3aBeplIiaeT OMOIOTHYECKOe 00pa3oBaHue
¥ OPUEHTHPOBAH HA pacIIUpeHHe U yrayOJeHHe 3HAHUN OOYyYarOIIUXCS O KUBOM MPHUPOJIE, OCHOBAX
MOJICKYJISIPHON M KJIETOYHOW OMOJIOTHH, YMOPUOIIOTUN U OMOJIOTUU PAa3BUTHS, TCHETUKH, CEIEKIIUH,
OMOTEXHOJIOTMH, BOJIOIIMOHHOTO YUEHHS U KOJIOTHH.

N3yuenue yuebHoro mnpeamera "buonorus" Ha yriayOJeHHOM YpPOBHE OpPHEHTHPOBAHO
Ha TMOATOTOBKY OOYYaroIIMXCS K TOCIEAYIOUIEMY IOJYyYEHHUI0 OHOJIOrMY4ecKoro oOpa3oBaHUs
B Koyuiepke. OCHOBY €ro coJiep’KaHusi COCTaBIIsieT CHCTeMa OMOJOTMYEeCKMX 3HAHUU, MOTYyYEHHBIX
IIPU U3yYEHUHU 00YYarOIIUMHUCA COOTBETCTBYIOIUX CHCTEMAaTUYECKUX pa3/ie]oB OMONIOrHH Ha YPOBHE
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OCHOBHOTO o001miero oOpa3oBanus, B 1 — 2 cemecTpax O5TH 3HaHHUs MOJYYalOT paszButhe. Tak,
pacivpersl U yrayOieHbl OMOJIOTHMYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, rpubax, OakTepwHsx,
OpFaHI/I3M€ YCJIOBCKaA, O6HII/IX 3aKOHOM€pHOCT$IX JKHU3HHU, JOIIOJTHUTCIBHO BKIIKOUCHBI 6I/IOJIOI‘I/I‘-IGCKI/IC
CBCACHUA HpI/IKJ'IaJIHOFO U IIOUCKOBOI'O xapaKTepa. BO3MO)KHa TAKXeE I/IHTel"paHI/Iﬂ 6I/IOJ'[OFI/I‘I€CKI/IX
3HaAHUH

C COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYYCHHBIMUA OOYYAIOIIUMHUCS TPH WU3YYEHUU (DU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

Ctpyktypa paOoueil  mporpaMmbl IO  OHOJOTHH  OTpakaeT  CHCTEMHO-YPOBHEBBII
M DOBOJIOIUOHHBIM MOAXOABI K wu3ydeHHto Ouonorud. CoOrjacHO WM, HU3YYalOTCs CBOMCTBA
U 3aKOHOMCPHOCTHU, XAPAKTCPHBLIC IJIA JKHUBBIX CHCTCM Pa3HOro YpPOBHSA OpTraHHU3alllH, 3BOJTIOIHUN
OpPraHMYeCKOTO MHpa Ha 3emiie, COXpaHEHHs OHOJOrMYECKOro pa3zHooOpasusi IutaHeThl. Tak,
B 1 ceMecTpe M3ydarOTCss OCHOBBI MOJICKYJIIPHOM M KJICTOYHOW OMOJIOTHH, SMOPHOIIOTHH ¥ OMOJIOTHI
pa3BUTHA, TCHCTUKU U CCIICKIUU, OMOTEXHOJIOTUA U CHHTETHYECKOH 6I/IOJ'IOFI/II/I, AKTYAJIM3UPYIOTCSA
3HaHHUSA O0ydYaroImXxcs Mo O0OTaHWKE, 300JIOTMH, aHaTOMUHU, (U3HOJOTUU YesioBeka. Bo 2 cemecTpe
M3Y4al0TCsl SBOIOIMOHHOE YYeHHE, OCHOBBI SKOJIOTHH U yuyeHue o 6uocdepe.

buonorus npusBan obecrnedynTh OCBOCHHE 00YYAIOIIUMUCA OHOJIOTHYECKHX TEOPHIl U 3aKOHOB,
U7CH, MPUHIIMIIOB U TIPABUII, JISKAIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTUHBI MHPA,
3HaHWIA O CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSX KJIETKH, OpraHW3Ma, MOMYJSIUU, OMOILIeHO03a,
9KOCHCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTIKEHUSX, COBPEMEHHBIX HCCIICIOBAaHUSIX B OHOIIOTHH,
NPHUKJIATHBIX aCTEeKTaX OWOJNOTWYCCKUX 3HaHwid. JIJIs pa3BUTHS W TOJJCPKAHUS HWHTEpeca
oOyyaromuxcsi K OWOJOTMH HapAIy CO 3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepHuaia
B COJICP)KAHWUU TPOTPAMMBI MO OHOJIOTHU TMPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHHS
W Pa3BUTUS TOW WJIM WHOW 00JacTH OWMOJIOTHH, BKJIQJOM OTCUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX
B pPEIICHUE BAXHEHIITMX OMOJIOTMYECKUX M KOJOTHUECKHUX MPOOIIEM.

HEJIN U3YYEHUSA YYEBHOTI'O TIPEJIMETA «BUOJIOI'US»

Henp wm3yuenus yuebHoro mnpeamera "buornorus" Ha yriayOleHHOM YypOBHE - OBJaJIleHUE
00yJarOMMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpPTaHM3allMU JKUBBIX CHCTEM Pa3HOTO
paHra W mpuUOOpEeTeHHWEe YMEHUH WCIONb30BaTh OSTH 3HAaHUA B (OPMUPOBAHMU HHTEpEca K
oIpeieNIeHHON 00J1acTh MPO(ECCHOHANBHOMN IESTETBHOCTH, CBSI3aHHOM C OMOIOTHEH.

JlocTikeHre Ienu u3ydeHus ydeOHoro mnpenmera "buornorus" Ha yriayOGneHHOM YpOBHE
o0ecrieuynBaeTcs pelIeHneM CIeAYIOMNX 3a/1a4:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJIOTHMUYECKUX
TEOPHSIX, KOHICIIUAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TPABWIIAX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPa; O CTPOCHUH, MHOTOOOPa3HH M OCOOEHHOCTSIX
OMoNoruueckux cucreM (KJeTKa, OpraHu3M, NOMyJsiiuus, BHJI, OuoreomneHos, oOuocdepa);
O BBIJIAIOIINXCS OTKPBITHSX U COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYaloluXcs ¢ METOJaMH IMO3HaHUsS KMBOW MPUPOJIBI: UCCIEN0BATEIbCKUMU
METOJIaMU OMOJIOTUYECKUX HAyK (MOJEKYJSIPHOM M KJIETOYHON OMOJIOTHHU, SMOPUOIIOTUN B OMOJIOTUI
pa3BUTHUS, TEHETUKH M CENEeKIMHU, OMOTEXHOJOTHH M CHUHTETUYECKOW OMOJIOrMH, MajJeOHTOJIOTHUH,
OKOJIOTMH); METOJaMU CaMOCTOSATEIBHOTO MPOBEACHUS OWONIOTUYECKUX HCCIEAOBAaHUN B
naboparopuu U B Ipupo/ie (HaOIr0AeHne, U3MEPEHHE, YIKCIIEPUMEHT, MOJICITUPOBAHHCE);



OBJIaJCHUEC 06y‘-IaIOH_II/IMI/ICH YMCHUSIMU: CaMOCTOATCIIBHO HaXoaAUuTh, AHAJIIU3UPOBATH
U HCIOJIb30BaTh OWOJIOTUYECKYI0 WH(MOPMAIIMIO; TOJIH30BATHCS OMOJOTUYECKOW TEPMHUHOJIOTUEH
n CHMBOHHKOﬁ; YCTaHaBJIMBATL CBA3b MCKAY Pa3BUTUCM OHoIOrNu U COUAJIBHO-3KOHOMHWYCCKNMHU
U DKOJOTHYCCKUMHU HpO6JICMaMI/I YCJIOBCUYCCTBA;, OILCHHUBATH IIOCJIICACTBUA cBoen NCATCIIBHOCTU
10 OTHONICHHIO K OKpYKAaIoMed TNPUPOJHON Cpele, COOCTBEHHOMY 3JI0POBBIO H  370POBBIO
OKPY)KAIOIIMX JIIOJICH; OOOCHOBBIBaTH M COOMIOMATh MeEphl MPOPUIAKTAKH HWH(PEKIIMOHHBIX
3a00JIeBaHMM, TIpaBWJIa TIOBEICHUS B TMPHPOJAE M oOOecledeHHuss Oe30MacHOCTH COOCTBEHHOM
KU3HEIEATCIILHOCTH B UYPE3BBIYAMHBIX CHUTYaIMsIX MPHPOJHOTO M TEXHOTCHHOTO XapakTepa,
XapaKkTepu30BaTh COBPEMEHHbBIE HAYYHBIE OTKPHITHS B 00JIaCTH OUOJIOTHH;

pa3BuTHE Yy OOYyYalOIIMXCSl MHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBa C BbIAAIOMIUMHUCA OTKPBITUAMU W COBPCMCHHBIMHU MCCJICIOBAHUAMH B 6I/IOJIOFI/II/I,
pemaeMpIMi €10 TpoOJIeMaMu, METOOJOTHel OHOJIOrMYeCKOro HCCIEOBAaHUS, MPOBEICHUS
SKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ, peicHuA OMOIOrMYECKUX 3aaa4, MOACIINPOBAHUA
OMOJOTUYECKHX OOBEKTOB M MPOIECCOB;

BOCIIUTAHUC Yy O6y‘laIOH_[I/IXCH OCHHOCTHOI0O OTHOIICHHUA K JKUBOH npupoac B LCIOM
n K OTACIBbHBIM €€ 00BeKTaM H SABJICHUAM, q)OpMI/II)OBaHI/IC SKOHOFHHSCKOﬁ, Te€HETUYCCKOM
T'paMOTHOCTH, O6IJ.I€I>1 KYJbTYPbI HOBCACHUS B IIPUPOAC; UHTCTPALIUN CCTCCTBCHHO-HAYYHBIX 3H3.HI/II71;

npuoOpeTeHrne OOYYaIONMIMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBLHOM MPHUPOIOTOIH30BAHUI
(cobmroenue mpaBuil MOBEICHHS B MPHUPOJIE, OXPAaHBI BUAOB, SKOCUCTEM, Onochepsl), COXpaHEeHUN
COOCTBEHHOTO 3J0POBbSI M 3JIOPOBbS OKPYXAIOMIMX JIFOACH (COONIOACHUS Mep NPOPUIAKTHKI
3a0oneBanuid, oOecrieueHne OE30MaCHOCTH JKU3HEACITCIIPHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCITOJIb30BAHHS OHMOJIOTHMYCCKHX 3HAHHHA M
YMEHHH B MOBCEAHEBHOM KU3HU;

CO3/laHM€  YCJIOBHH JUIsI  OCO3HAHHOIO  BBIOOpPa  OOYy4arOIIMMHUCS  WHAMBHMIYaJIbHOMN
0o0pa30BaTeNIbHOW  TPAeKTOPHMM,  CIIOCOOCTBYIOIIEH  MOCHEAYIOIIEMY  HPOogecCHOHATBHOMY
CaMOOIIPEIEICHUIO, B COOTBETCTBUU C MHIUBHUyaJbHBIMU MHTEPECAMH U IOTPEOHOCTSIMHU PETHOHA.

MECTO YYEBHOI'O IPEJIMETA «BHOJIOT'US1» B YYEBHOM IIVTAHE

OO6miee 9uCiI0 9acoB, I U3yUYeHUsT OMOJIOTUH Ha YIUIyOJICHHOM ypoBHE, - 135: B 1 cemecTpe —
48 gacoB, Bo 2 cemecTpe - 87 4acoB.

OT0Oop OpraHW3alMOHHBIX (OPM, METOJOB M CPEACTB OOYYCHHUsT OUOJIOTHH OCYIIECTBIISICTCS
C YYETOM CIHEHU(PHUKU €ro COACP)KaHWs M HANPABICHHOCTH Ha MPOJODKEHHE OHOJOTHYECKOTO
obOpa3oBaHusl.

OO0s3aTenbHBIM  YCIIOBHEM IpH OOy4YeHUM OWOJOTHMH Ha YIIIyOJCHHOM YpPOBHE SIBIISETCS
NPOBE/ICHUE JTA0OPATOPHBIX M MPaKTHYeCKuX pador. Taxke ydacTue oOydyaromuXxcs B BBITOJHECHUH
MPOCKTHBIX U yUeOHO-HCCIIEIOBATEIBCKUX pa0OT, TEMAaTHKA KOTOPBIX OINPEENSICTCS MpenojaBareieM
Ha OCHOBE MMEIOIINXCSA MaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «BUOJIOT'US»

1 CEMECTP



Copepxannie paboueil MpOrpaMMBbl, BBIICICHHOE KYpPCHBOM, HE BXOAHMT B MPOBEPKY
rocyJapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka.

CoBpemeHnHast Ouonorus - KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BuUTUS OHOJIOTHHU.
buonoruueckue Hayku U uzydaemble UMH Mpodaembl. @yHIaMeHTalIbHbIE, IPUKJIaJHbIE U TTOUCKOBbIE
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTHH.

3HaueHue OMOJOTUU B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Tpodeccuu, cBsa3anHble ¢ OUONOTHEH. 3HaUeHnEe OMOJIOTHH B MPAKTHYECKON JESTEIbHOCTH YeI0BeKa:
MEIULIMHE, CEIbCKOM X035HUCTBE, TPOMBIIIUIEHHOCTH, OXPaHEe IPUPOIBI.

JdemoHncTpaumnu:

[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B.U. Bepuanckuii, W.II. [1aBnos, .M. MeunukoB, H.1. Basumor, H.B. Tumodees-
Pecosckuit, k. Yorcon, ®@. Kpuk, /1.K. benses.

Tabauubl U cxembl: "CBs3b Onosioruu ¢ npyrumMu Haykamu'', "CrucreMa OHOJIOTMYeCKUX HayK'.
Tema 2. ’KuBble cuCTEMBbI U UX U3yYeHHE.

JXuBble cuctembl Kak mpeAMeT u3ydeHus Ouonorud. CBONCTBA JKHUBBIX CHUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, TUCKPETHOCTb M LIEJIOCTHOCTD, CIOKHOCTh U YNOPSIOYEHHOCTh CTPYKTYDBI,
OTKPBITOCTh, CaMOOPraHU3allis, CaMOBOCIIPOM3BEICHHUE, pa3Apa)KUMOCTh, HU3MEHUYHUBOCTb, POCT
U pa3BUTHE.

YpOBHM  OpraHu3alu  JKUBBIX  CUCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSILIMOHHO-BUIOBOW, AKOCHUCTEMHBIN (OMOreolneHOTHYeCKHit), OuochepHbI.
[Ipoueccel, mpoucxosimue B KUBbIX cucTeMax. OCHOBHBbIE MpHU3HAKU kHUBOro. JKu3Hp Kak ¢opma
cylecTBoBaHMs Marepuu. Hayku, n3ydaromue kxuBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3alyu.

W3yuenne >xuBBIX cucTeM. Metoasl Ouonornyeckoil Hayku. HaOmromenue, wu3MepeHue,
DKCIEPUMEHT, CUCTEMaTn3auus, MetaaHanus. [IoHsaTHe 0 3aBUCMMON M HE3aBUCUMOW NEPEMEHHOM.
[InanupoBanue skcrnepumenTta. llocraHoBka u mposepka runore3. Hynesas rumotesa. [lonstue
BBIOOPDKH U €€ JOCTOBEpHOCTh. Pa30poc B Ouonormueckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH
MIOJIyYEHHBIX  pe3yJbTaroB. [IpHuMHBI HCKaXKeHUs  pe3yiapTaToB  dkcnepumenta. [lonsarue
CTaTUCTUYECKOTO TECTA.

Tabdauubl U cxembl: "OcHOBHBIE Mpu3HAKK XuU3HHU'", "buonorndyeckue cucremsr”, "CBoiicTBa
XKUBOU Matepun", "YPOBHU opraHu3anuu kuBoil nmpuposl", "CtpoeHne KUBOTHOU KieTku'", "TkaHu
KUBOTHBIX", "CHcTEeMBI OpraHoB 4esioBeueckoro opranusma’, "buoreonenos", "buocdepa", "MeTo b
W3YyUYEHUs KUBOU IPUPOIBI".

Oo6opynoBanme: naboparopHoe 000OpyJOBaHHME Al TPOBEACHHUS HAOIIOJIECHUHN, W3MEpEHUH,
IKCIIEPUMEHTOB.

IIpakTnyeckas padora "lcnonp3oBaHue pa3InyHbIX METOA0B IIPU U3YUEHHUH KUBBIX CUCTEM".

Tema 3. BuoJiorusi KJieTKu.



Knerka - cTpyKTypHO-(QyHKIIMOHANbHAS €IUHUIIA )KUBOTO. MIcTOpHUS OTKPBITUS KIIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxo). OcHOBHbIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoapl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHUS, Xpomarorpadus,
anekTpodope3,  METOoJ  MEYEHBbIX  aTOMOB,  AuddepeHnHanbHOoe  LEeHTPU(YTUpOBaHUE,
KyJIbTUBUPOBaHUE KJIETOK. DIEKTPOHHAS! MUKPOCKOIIUSI.

JdemoHcTpaumnu:
Hoptperst: P. I'yk, A. Jleenryk, T. llIBann, M. lllneiinen, P. Bupxos, K.M. bap.

Tabmmobsr m  cxembl: "CeroBoil Mukpockon", "OnekTpoHHbIM Mukpockon', "Hcrtopus
a3BUTHS METOJI0B MUKpOCKOIUN".
p A p

OOopynoBaHmMe: CBETOBOM MHKpPOCKON, MHUKpONpENapaTrbl pacTUTEIbHBIX, JKUBOTHBIX
1 OaKTepHaTbHBIX KIETOK.

IIpakTnyeckas padora "l3yueHue MeTomOB KJIETOYHOH Ouonoruu (Xpomarorpadus,
anekTpodopes, mubdepennnansuoe nentTpudyruposanue, [LP)".

Tema 4. XuMnyeckasi Opranu3anus KJIeTKH.

XHUMHYECKHUM COCTaB KIIETKU. MaKpo—, MUKDPO- U YJIBTPAMHUKPO3JICMCHTHI. Bona u ee POJIb KakK
pacTBOpUTCIIA, pCarcHTa, y4aCTHC B CTPYKTYPUPOBAHHUU KIICTKH, TCILIOPCTYJISALIUHA. MI/IHepaJ'IBHLIe
BCIICCTBA KIICTKH, UX Ouoyioruyeckas POJIb. Pojib KaTHOHOB ¥ AHMOHOB B KJIETKE.

Opranuueckue BemiecTBa KJIETKU. buosornueckue mnonumepsl. benku. AMHHOKHMCIOTHBIN
coctaB 0enkoB. CTpyKTypbl O€TKOBOW MousieKynbl. [lepBudnas cTpykrypa Oenka, MENnTHAHAS CBS3b.
Bropuunasi, TpeTuuHas, deTBEepTWYHAs  CTPYKTypwl. Jlenarypamms. CBolicTBa  OEJKOB.
Knaccudukanus 6enkoB. bruonornueckne QyHKIIUN OCIIKOB.

VYrineBonpl. MoHOcaxapuapl, aUCaxapyibl, OJIMTOCaXapuabl M Toymcaxapuabl. OOl riaH
CTpOoeHHS U (PU3UKO-XUMUYECKHE CBOWCTBA yriieBo0B. brojorndeckue GpyHKIUN yrieBOI0B.

Jluunet. 'uapodunsHo-ruapodoOHbie cBoicTBa. Kinaccudukanus nunuaos. Tpuriaumepuasl,
dboconunuabl, BOCKH, CTepouabl. buonornueckue Qynkuuu nunuaoB. OOIMe CBOWCTBa
OHMOJIOTHYECKUX MEMOpaH - TEKy4eCTh, CIOCOOHOCTh K CAMO3aMbBIKaHHUIO, TTONYTPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK um PHK. Crpoenne HyknenmHOBBIX KucioT. HykneoTuasl.
[Mpunmun  komruiementapaoctu. IlpaBwio Yapradga. Crpykrypa JIHK - nBoiinas crmpaib.
Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. Buasr PHK. @ynkuuu PHK B knetke.

Crpoenne Monekysbl AT®. Makpospruueckue cBszu B Mojekyle AT®. buonoruueckue
¢ynkuun AT®. BoccraHoBIEeHHBIE TIEpeHOCYNKH, UX GyHKIIMU B KieTke. CekBenupoBanue JTHK.

CrpykrypHast Ouojorus: OHOXMMHYECKHME U OMOPHU3UYECKHE MCCIEeNOBaHMUA COCTaBa
U IPOCTPAHCTBEHHOM CTPYKTYpPBl OMOMOJIEKYI.

JdemoHncTpaumnu:

Hoptpersi: JI. [Momunr, Jx. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®pauxnun, ®. Coanrep,
C. Ilpy3unep.



Juarpammbl:  "Pacnpenenenune  XMMHYECKHMX  DJIEMEHTOB B HEXHMBOM  mpupope",
"PacnpeneneHue XMMHUYECKUX 3JIEMEHTOB B KUBOU Mpupoje".

Tabamubl m cxembl: "llepuoanueckas Tabnuma Xumuueckux diemeHToB", "CTpoeHue
Mosiekyibl Bojbl", "BemectBa B coctaBe opranuzmoB", "CrtpoeHue mosekyibl 6enka", "CTpyKTypbl
oenkoBoit moinekyinbel", "Ctpoenume Momekyn yriaeBojoB", "CTpoeHue MOJEKyJd JUIUIOB",
"Hyxneunosbie kuciaotsl", "Ctpoenue mosiekynsl ATD".

O0opynoBanme: XUMUYecKas ocy1a 1 000py10BaHHUE.
JlaGopatopHas padora "OOHapyxeHue OelIKOB ¢ OMOIIbI0 KaUeCTBEHHBIX peakiuii'.

JlabopaTopnasi paGora "lccienoBaHWe HYKJIEMHOBBIX KHCIIOT, BBIJEJIIEHHBIX W3 KIJIETOK
pa3IMYHBbIX OPraHU3MOB'".

Tema 5. CTpoenue u pyHKIMHU KIETKH.

Tunel KIETOK: JyKapuoTHYecKas © mpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTHueckoi kieTku. Kierounas creHka Oakrepuit u apxeid. OCOOEHHOCTH
CTpoeHHs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUUECKUX KIETOK. MECTO M poJib MPOKApUOT
B OMOIIEHO3aX.

Crpoenre ¥ (QYHKUMOHHPOBAHUE OHYyKapHOTHUecKOW kieTku. Ilnasmarmyeckas memOpaHa
(mnazmanemma).  CTpykTypa  IUIa3MaTtudeckoil  memOpanbl.  TpaHcmopT — BemiecTB — yepes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (quddysus, obOnerueHHas audQysus), aKTUBHBIHA
(TIepBUYHBIA U BTOPUYHBIA aKTUBHBINA TpaHcnopt). [lomynponumaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOr0 Hacoca. DHAOLUTO3: MUHOLUTO3, (parounto3. Jk3ounuto3. Kinerouynas crenka. CTpykTypa
U QYHKIMH KJIETOYHON CTEHKH pacTeHH, rpuOoB.

Hurommazma. Iluto3ons. [lutockener. JIBwkeHwe uurToriasmMbl. OpraHoubl  KJIETKH.
OnxHoMeMOpaHHBIC OPTaHOWABI KIETKW: sHaomuiazmatudeckas cerb (OIIC), ammapat I'ombmkw,
JN30COMBI, UX CTpoeHHE U QYHKIUU. B3auMOCBSA3b 0THOMEMOPAHHBIX OPraHOUAOB KieTku. CTpoeHue
rpaHynsspHOro petukyinyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmagkuit
(arpaHymsIpHBIN) SHOOMIa3MaTUYeCKUi peTukynyM. CekperopHas (yHKmus ammapaTta [oibIKH.
TpancnopT BemecTs B KJIETKe. Bakyonu pacTurenbHbIX KileToK. Kiterounsiii cok. Typrop.

HOJ’IyaBTOHOMHI)IC OpraHoOuAbl KJIICTKU: MHUTOXOHAPHH, IIJIACTUIBI. CTpOCHI/Ie n (1)YHKIII/II/I
MUTOXOHJIpUM U TuiacTul. IlepBUYHBIE, BTOPUYHBIE U CJOXKHBIE IUIACTUIBI (DOTOCHHTEIUPYIOIIHUX
AYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEUKOIIIACTHI BHICIIUX PACTEHUM.

HememOpannble opraHougsl kieTkd. CtpoeHue M (yHKIMM HeMeMOpaHHBIX OpPraHOMI0B
kieTku. Pubocombl. MukpoduinamenTsl. Mbllieunble KIeTKH. MuKkpoTpy6ouku. KieTouHslit ieHTp.
CrpoeHue u IBHKEHHE )KTYTUKOB U pecHu4YeK. MUKpOTpyOOUKH IUTOMIa3MBbl. LIeHTpHob.

Snpo. OGonouka siapa, XpOMAaTHH, KapuoIyiasMa, APIIIKY, UX CTpOeHUE U QyHKIMH. S aepHbIi
OenkoBblit MaTpukc. [IpocTpaHCTBEHHOE paclOIOKEHUE XpOMOcoM B uHTepdasHoM siape. benkn
XPOMATHHA - TUCTOHBI.

Knerounsie BkmoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuOT (pacTUTEIbHOMH,
KUBOTHOM, TPUOHO).



JdemMoHcTpanum:
IHoprpersi: K.C. Mepexkosckuid, JI. Maprymuc.

Tabanubl u cxembl: "CTpoeHue sykapuorudeckoi kietku", "CTpoeHue >KMBOTHOW KieTKu'",
"Crpoenue  pactutenpHo — kierku", "Crpoenume  muroxoHapuu', "Amgpo", "Crpoenue
IIPOKAaPUOTHYECKON KIIETKH".

OOGopynoBaHme: CBETOBOII MHKPOCKOI, MHUKpPOIpENapaThl pacTUTENbHbBIX, KUBOTHBIX KIIETOK,
MUKpoOTpenapathl 0aKTepHalbHbIX KIETOK.

JlabopaTopHasi padora "/3ydyeHne cTpoeHUs KIETOK PA3IMYHbIX OPraHU3MOB" .
IIpakTnyeckas padora "V3yyeHue CBOUCTB KJI€TOYHONH MeMOpaHbI".

JlabopaTopHasi pabora "HcciepgoBaHue IUia3mMoiii3a M JCIUIA3MOJIM3a B PACTUTEIBHBIX
KJIeTkax".

IpakTnyeckas padora "l3yueHue ABMKEHUS LUTOIIA3MbI B PACTUTENIbHBIX KIIETKax'".
Tema 6. O0MeH BelecTB U MPeBpallieHHe JHEPIUU B KJIETKe.

AccuMUISIIMSL U IUCCUMWISILIUSL - JIBE€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa BelIeCTB:
aBTOTPOHBIA U TreTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX MpoIleccax. DHEPreTUYecKoe
obOecrieuenne kietku: npepamieHue ATD B oOmeHHbIX mporeccax. dDepMeHTaTUBHBINA XapakTep
peakiuii KjIeTo4yHoro Meradonm3ma. dDepMeHTBI, UX CTPOEHHUE, CBOWCTBA W MEXAaHM3M JICHUCTBUS.
Kodepmentol. OTnmuuss QepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTOpPOB. belNKu-aKTUBATOPHI M
OeIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepPMEHTATUBHBIX PEAKIMNA OT PA3IUUHBIX (PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYecKHX BellecTB B kieTke. PorocuHTe3. CBETOBasi U TEMHOBas
¢a3pl. [IponyktuBHOCTH oTOCHHTE3a. BinsHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTb (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XeMmocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEeMOCHHTETHKOB: HHUTpUUIUpPYIOIIUE OaKTepuH,
XKesne300aKTepuu, cepoOdaKkTepun, BOJIOPOAHbIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opoxenus. I[IpoaykTel Opo’keHMsT W MX HCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUU U BO30YIUTENHN OOIE3HEH.

AspoOHbIE OpraHu3Mbl. JTambl dHepreTuueckoro ooMena. [loarorosurenbusiit aTan. [nukonu3
- OECKHCIIOPOHOE paCIIEIUIEHUE TIIFOKO3bI.

buonornueckoe OKuCIEHHE, WA KJIETOYHOE JbIxaHuWe. Poiabp MHTOXOHIApPUM B Mpoleccax
Oouonoruueckoro okucienuss. Luxnnueckne peakuuu. OxuciaurensHoe —(ochopunrpoBaHHe.
[IpeumymiectBa a’poOHOro MmyTH OOMEHa BEHIECTB TMepeln aHa’poOHBIM. (P PEeKTHBHOCTH
HHEPreTHYecKOro oOMeHa.

JdemoHncTpaumnu:

Hoptpersi: [[. Ilpuctou, K.A. Tumupszes, C.H. Bunorpanckuii, B.A. DOurensrapnr,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmauubt u cxembl: "dorocuwnres3", "DHepretmdeckwii oOmeH", "buocuwHTe3 Oenka",
"Ctpoenue pepmenta", "Xemocunres".



OO0opynoBaHMe: CBETOBOM MHKPOCKOI, OOOpyIOBaHHWE Ui IPHUTOTOBIEHUS MOCTOSHHBIX
¥ BPEMEHHBIX MHUKPOIPENapaToB.

JlaGopaTtopnasi padora "M3ydueHne KaTaJUTHUECKOW AaKTUBHOCTH (EepMEHTOB (Ha MpHUMEpe
aMUJIa3bl WM KaTaigasbl)".

JlabopaTopHnasi pa6ora "l3ydyeHue (epMEHTATHBHOTO pacHICIUICHHS IMEPOKCHIIA BOJOPOJIA
B PACTUTEJBHBIX U JKUBOTHBIX KJIETKax".

JlabopaTopnasi padota "CpaBHeHHe TTpoiieccoB (POTOCHHTE3a U XEMOCHHTE3a" .
JlaGopaTopHas padora "CpaBHeHHE IPOLIECCOB OPOKEHUS U AbIXaHUS "
Tema 7. Hacnencrsennas ungopManus U peajau3anus ee B KiIeTKe.

Peaknuu matpuyHoro cuHresa. IIpyHIMI KOMIIZIEMEHTApHOCTH B PEAKLMAX MATPUYHOTO
cuHTe3a. Peanmuzanus HacienCcTBeHHOW WHGopMmaruu. [eHeTHYecKWd KON, €ro CBOMCTBA.
Tpanckpunuusa - Marpuunelii cuHTe3 PHK. IIpyHOMOBI TpaHCKpUIIMU: KOMILIEMEHTAPHOCT,
AQHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.

Tpancnauuss u ee stambl. Yuactue TtpaHcnopTHeix PHK B OuwocunTtese Oenka. YcimoBust
onocunTtesa 6enka. KonupoBanue aMruHOKHCIIOT. Posib pubocom B OnocuHTE3€ OeKa.

Opranuzanus reHoma y MpOKapuoT M 3yKapuoT. Peryisnuns akTUBHOCTH T'€HOB Yy MPOKapHOT.
['nnoresa onepona (P. XKako0O, XK. Mano). Perynsanus oOMeHHBIX MpoleccoB B KieTke. KineTounslii
TrOMEOCTa3s.

Bupycel - Hekierounbsle ()OpMBI KM3HM W OOIuraTtHble mapa3uTbl. CTpoeHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupycuble 3a0oneBaHusi uenoBeka, >KMBOTHBIX, pacteHuil. CIINMJ, COVID-19, couunanbHble
Y MEIULIMHCKHUE MTPOOIIEMBI.

JdemoHncTpaumnu:

Moptpersi: H.K. Konsios, [[.11. UBaHOBCKUIA.

Tabauubl U cxemsl: "buocuntes Oenka", "I'enernueckuii ko', "Bupycsr", "baktepuodaru".
IIpakTnyeckas padora "Coznanue Mozaenu Bupyca'.

Tema 8. 7Ku3HeHHBIH UKJ KIETKH.

Knerounsrnii uki, ero nepuoas! u perymsinus. Matepdaza u muro3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdaze. [loaroroBka KIETKM K  JelCHHIO.  [IpecHHTETHYCCKUit
(MOCTMUTOTUYECKHIT), CHUHTETHMYECKUH U TMOCTCUHTETHUYECKUH (MPEMUTOTUYECKUIN) TEPHOIbI
uHTepda3bl.

Marpuunsiii cuaTe3 JJHK - permukanus. [punimune! permkanuu JIHK: kommemMeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIM CHUHTE3, aHTUIAapasuienbHOCTh. MexanusM perumkanuu JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Temomepsl U TeloMepasa. XPOMOCOMHBIH HaOOp KIETKH - KapHOTHII.
JunnouaHelii M ramiougHbIi  HaOoOpel  XpoMocoM. ['omosormunbie  XpomocoMbl. IlonoBbie
XPOMOCOMBI.



I[eJIGHI/Ie KIICTKH - MHUTO3. CTa,Z[I/II/I MHUTO3a U HpOI/ICXOIlHH_II/Ie B HHUX npoueccm. TI/IHBI MHUTO3A.
Kapuoknne3 n nuutokuHes. buogornueckoe 3Ha4eHUe MUTO3a.

Perynsauus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kinerouHas ru0esb - anornTos.
Knerounoe a1po, XpoMOCOMBbI, PyHKIIMOHAIbHAsI TEHOMHUKA.
JdemoHcTpauuu:

Tadiuubl m cxembl: '"KusHennwldi nmkna kietku", "Mwurtos", "Crpoenue xpomocom",
"Permmmkamus JITHK".

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapatsl: "MuTo3 B KJIeTKax KOpelka Jyka'.
JlabopaTopnasi padora "l3yueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax'.

JlabopaTopHnasi padora "HaOmroneHrne MuTO3a B KIIETKAX KOHYHMKA KOPEIKa JIyKa (Ha TOTOBBIX
MUKpoIpenaparax)".

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB.

buonornueckoe pazHooOpasue OpTaHU3MOB. OIHOKJIETOYHEIE, KOJIOHUAJTbHBIE,
MHOTOKJIETOYHBIE OpTaHU3MBI.

OcobenHoctu CTPOCHUA U KU3HCACATCIIbHOCTU OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I, apxeu,
OAHOKJICTOYHBIC rpI/I6LI, OIHOKJICTOYHBIC BOAOPOCIIH, APYTUC ITPOTUCTHI. KonoHuanbHbie OpraHru3MBbI.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOIO OpraHusma. TKaHM, OopraHbl U CHCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTesibHas, [MOKPOBHAs, MPOBOJSLIA,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOEHUSs, (PYHKUIUI M PacIIONIOKEHUS TKaHed B OpraHax
pacTeHuil.

TkaHM KXUBOTHBIX W YEJOBEKA. THIBI KUBOTHBIX TKAaHEW: SMUTEIHAIbHAS, COCAUHUTEIbHAS,
MbllIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHus, (QyHKUMH M pacCIOJIOKEHHUS TKaHEH B oOpraHax
JKUBOTHBIX U YEIIOBEKA.

OpraHH. BereratuBHbie u IFCHCPATHUBHBIC OpraHbI paCTCHHﬁ. OpraHH U CHCTCMBI OPraHOB
JKHMBOTHBIX U YCJIOBCKA. CDYHKI_II/II/I OpTraHOB U CUCTEM OPIraHOB.

Onopa tena opranu3moB. Kapkac pacteHuil. Ckenerbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHMH ckeneT. CTpOeHHEe U TUIIbI COETUHEHUS] KOCTEH.

JIBm>KeHHE OpraHU3MOB. J[BHKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMeOOWIHOE, KTyTHKOBOE,
pecHuuHOe. JIBYDKEHHWE MHOTOKIIETOYHBIX  PACTEHHM: TPONMM3MBI H  HAcTHH. J[BroKeHWe
MHOTOKJIETOYHBIX JKHBOTHBIX M UYEJIOBEKa: MbIlIeuHas cucreMa. Peduiekc. CKeNeTHbIC MBIIIIIBI
U uX pabora.

IIntanne opranuzmos. llorynomenne BoAbI, YIVIEKHCIOTO ra3a M MHMHEPAJIbHBIX BELIECTB
pactreHussMU. IIuTanue KUBOTHBIX. BHYTpUIIOJIOCTHOE U BHYTPUKIETOYHOE nuieBapeHue. [luranue
IIO3BOHOYHBIX JKHUBOTHBbIX. OTI[CJIBI IMUIICBAPUTCIIBHOIO  TpaKTa. HI/IIJ_IeBapI/ITCJILHBIC KCJIC3hbI.
IInmeBapuTenpHas CUCTEMA YEIO0BEKA.



Jpixanue opraHu3MoB. JlpixaHue pacteHuil. Jlpixanue >xuBOTHbBIX. uddysus razo uyepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JerodHoe
JpIxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. /[pIXarenpHas cucreMa yenoBeka. MexaHu3M BEHTWISALMY JIETKUX Y
NTHUI] U MJIIeKonUTaomux. Perynsauus asixanus. [{pixaTenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHHUU. TpaHCHOPT BEIIECTB
y kUBOTHBIX. KpoBeHOCHas cuctema U ee opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX
u uyenoBeka. Cepjie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIHMOHHBIE
VCIIO)KHEHHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX. PabGorta cepana
" €€ peryJrsanus.

Boinenenne 'y opranusMmoB. Belnenenue |y pacreHuil.  BeineneHune  y  KUBOTHBIX.
CoxkpatutenbHble Bakyoiu. Opransl BbaeneHus. OunpTpanus, cekpeuuss 1 oOpaTHOE BcachbIBaHHUE
KaK MEXaHU3MbI pa0OThl OpraHoB BblesieHUs. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOW U BBLAECITUTENIbHOMN
cucTeMaMu. DBbloeneHne y TNO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukm. Crtpoenue wu
¢byHkunoHuposanue HeppoHa. O6pazoBaHUE MOUYH Y UEJIOBEKA.

3amuTa y OpraHM3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl OakTepuid U IHCTHI
MpOCTEHUIINX. 3allUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpeacTBa nacCUBHOW U XUMHUUYECKOU
3aIIUTEl. OUTOHIIUAEL.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX NpPOM3BOAHBIE. 3allMTa OpraHU3Ma
ot Oone3Heil. IMMyHHas cuctema yenoBeka. KiieTouHbli U T'yMOpaJIbHBI HIMMYHHUTET. BposkIeHHBIH
U NpUOOpETeHHbINH cHeluuPUUeckuii MMMYHHUTET. TeopHsl KIOHAJIbHO-CEJEKTHUBHOIO MMMYHHUTETA
(IT. Opaux, ®.M. bepnert, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PaSI[pa)KI/IMOCTB " peryaaua y OoOpraHu3mMos. PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB.
Takcucsl. PaSI[pa)KI/IMOCTB U peryjsinus y paCTeHI/Iﬁ. PocToBEI€ BemiecTBa U X 3HAYCHHE.

HepBHas cuctema u pediekTopHas peryisiuus y >KMBOTHbIX. HepBHas cuctema M €e OT/eNbl.
OBOJIIOLMOHHOE YCIIO)KHEHNE CTPOEHUSI HEPBHOM CUCTEMBI y KUBOTHBIX. OTIENbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaextopras ayra. be3ycnoBHbIe U yCIOBHBIE pe(ICKCHI.

I'ymopanbHas perynsnus W OSHIOOKPUHHAs CHCTEMa JKMBOTHBIX M 4YesoBeka. JKenessl
SHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. [[eficTBHEe TOPMOHOB. B3auMOCBSA3b HEPBHOW M SHAOKPHUHHOU
cucreM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpaumnu:
Moprper: N.II. ITaBnos.

Tadbauubl u cxembl: "OpHokineTouHsle Bojopociau”, "MHOrokjaeTrouHble BoAopocin”,
"bakrtepun", "lIpocteimue", "Opranbsl 1BETKOBbIX pacTeHHH", "CHUCTeMbl OpPraHoB MO3BOHOYHBIX
kuBOTHBIX", "BHyTpenHee ctpoenue Hacexkombix", "Tkanu pactenuit”, "KopueBbie cucremsr",
"Ctpoenue crebmns”, "Crpoenue nuctoBoil macTuHku", "Tkanu >xuBoTHBIX", "Ckener uenmoBeka',
"[MumeBapurensHast cuctema', "KpoBeHocHass cuctema", "JlpixarenbHast cuctema', "HepBHas
cucrema", "Koxka", "Mplmeunas cucrema", "BoinenurenbHas cucteMa', "DHIOKpUHHAs cucTtema',
"Ctpoenue wmbimnel", "Ummynuter", "Kumeunomosoctheie", "Cxema mnuTaHHs pacTeHUi",



"KpoBEHOCHBIE CHCTEMBI NO3BOHOYHBIX KMBOTHBIX', "CTpoenue runpsl”, "CrpoeHue miaHapuu',
"BayTpeHHee cTpoeHue noxaesoro uepss”, "HepBHas cucrema po10", "HepBHast cuctema asarymku',
"HepBHast cucremMa mnpecMmbikatomuxcsa', "HepBhHas cucrema nrtun', "HepBHas cucrema
miexkonuratomux", "HepBHas cucrema yenoseka", "Peduexc".

Oo0opynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIpENnapaTsl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenapaTbl TKaHEH, PaKkOBMHBI MOJIJIFOCKOB, KOJUICKIIMM HACEKOMBIX, HITIOKOXHX, >KUBBIE
HK3EMIUIAPbl KOMHATHBIX PACTE€HHH, repOapuu pacTeHHWH pas3HbIX OTAEJIOB, BIaKHbIE IPENapaThl
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX MHBOTHBIX, CKEJIET YeJIOBEKa,
00OpyI0BaHUE Ui JIEMOHCTPAIMM TOYBEHHOTO M BO3AYIIHOTO MHUTAHUS PACTECHUH, paclierICHHs
KpaxmMasia M OeNnKOB Moja JAeWCTBHEM (EepMEHTOB, OOOpYAOBaHHE Ui JEMOHCTPALMU OIBITOB
N0 W3MEPEHHUIO KM3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX JBIKCHHA, MOJEIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KHBOTHBIX.

JlabopaTopnasi padora "/3ydenue TkaHel pacTeHmit".
JlaGoparopHas padora "/3yueHne TkaHel )KUBOTHBIX .
JlaGoparopHas padora "/3yueHue opraHoB IBETKOBOTO PacTEHUS".
Tema 10. Pa3MHoO:KeHMe U Pa3BUTHE OPTaHU3MOB.

@opMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U MoJoBOe. Buabl
0ecroJoro pa3sMHOKEHUS: IOYKOBAaHUE, CIOPYJIISILIUA, GparMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. [lonoBbie kaeTku, win rameTsl. Meito3. Craauu Meiio3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyecknii cMbIci Mel03a U MOJOBOrO Ipouecca. Menos
M €0 MCCTO B )KU3HCHHOM IUKJIC OPraHu3MOB.

[IpenzapoasieBoe paszpurue. I'ameroreHe3 y kuBOTHbIX. Ilonobie sxene3sl. OOpa3oBaHue
U pa3BUTHE NOJIOBBIX KIeTOK. CriepMaTorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

OmooTBOpeHue U 3MOPHUOHATIBHOE pa3BUTHE KHUBOTHBIX. CHocoObl OMIOJOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuyanbHOe pa3BUTHE OpPraHU3MOB (OHTOTE€HE3). OMOPHONOrHA - HayKa O pPa3BUTHUU
opranuzMoB. Craauu 5MOpuoreHe3a >XHUBOTHBIX (Ha mpumepe JArymiku). JpoGnenue. Tursl
npobnenus. OCOOCHHOCTH JpOOJCHHUS MIICKOMMTAIOMIMX. 3apOABIIIEBbIe JUCTKH (TacTpyJIsIus).
3akazKa OpraHoB U TKaHEH M3 3apObIIIEBHIX JIUCTKOB. B3auMHOE BIMSHUE YacTeil pa3BUBAIOIIETOCS
3apojpiia (3MOpUOHANbHAS WHAYKIMS). 3akjiajka IUIaHa CTPOEHUS XUBOTHOTO KakK pe3yJbTaT
UEepapXUUECKUX B3aMMOACUCTBUII TIeHOB. BiusHue Ha SMOpHMOHANbHOE pa3BUTHE pa3IMYHBIX
(akTOPOB OKpY’KAIOLIEH Cpebl.

Poct u passurtue xuBoTHbIX. [locTaMOproHanbHbIl nepuoa. IIpsmMoe u HenpsMoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX. buojormueckoe
3HAUEHUE NPSAMOI0 U HEMPSAMOI'O Pa3BUTHS, UX PACIIPOCTPAaHEHHE B NpUpPOAE. TUIIBI pocTa KUBOTHBIX.
@aKTOpbl PEryJsIMH POCTa JKUBOTHBIX M uenoBeka. CTaguy MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX
u yenoseka. [lepuobl oHTOreHe3a yenoneka. CTapeHue U CMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.



PasmHoxeHue u pa3BuTHe pacteHuil. ['ameropur u crnopodur. Meio3 B KU3HEHHOM IIHMKIIE
pactenuii. OOpa3zoBaHue crop B mpolecce Mmeio3a. ['amerorene3 y pactenuil. Orio0TBOpeHHE
U pa3BUTHE pACTUTEIBHBIX OPraHu3MoOB. JIBOIlHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX pPACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMECHH.

MexaHU3MBI PETYIISAIMNA OHTOTEHE3a Y PACTCHHM M )KUBOTHBIX.
JdemoHcTpaumnu:
Moprtpersi: C.I'. Hapammuu, X. [lIneman.

Tabauubl U cxemsbl: "BereratuBHoe pasMHoxeHue", "Tumsl Oecrmonoro pa3MHOXKeHUs",
"PazMHoxeHue xnamuaoMoHansl", "Pa3mHoxkenue sBriensl", "PasmHoxkenue ruiapel’, "Melios",
"Xpomocomsl", "I'amerorenes", "Crpoenue siuekierku u crepmaroszouga’, "OCHOBHBIE CTaauu
onrorenesa", "[Ipsmoe u Henpsimoe pasButue", "PasButue maiickoro xyka'", "Pa3Butue capanun",
"Pa3Butne narymku", "JIBoiiHOE OIJIOOTBOpPEHHE Y LBETKOBbIX pacTeHuil", "CTpoeHue ceMmsH
OJTHOJIOJIBHBIX M IBYJIOJIBHBIX pacTeHuil", "JKu3HeHHBIN UK MOPCKOH KamycThl", "JKU3HEHHBIN 1TUKIT

"

mxa", "JKuzHenHbii nukn nanopotauka', "JKu3HEeHHbIA UK COCHBI".

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpENapaThl SHIEKIECTOK M CIIEPMaTO30HUIOB,
Mozeinb "MK pa3BUTHS JISATyIIKA".

JlabopaTtopHass paGora "M3yueHue CTpoeHUST TMOJOBBIX  KIETOK Ha  TOTOBBIX
MUKpoIpenaparax'.

IIpakTnyeckas paGora "BplgBieHME NPU3HAKOB CXOACTBA 3apOJBIIIEH IMO3BOHOYHBIX
JKUBOTHBIX".

JlabopaTopnasi pabora "CrpoeHue opraHoB pa3MHOKEHHUS BBICIIUX pacTeHU".
Tema 11. I'eHeTHKA - HAYKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB.

Hcropust craHOBIIGHUS] U Pa3BUTHS TeHETUKH Kak Hayku. Padotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Pomb oTedecCTBEHHBIX YYeHBIX B pas3Butuu TeHeTukd. Paboter H.K. Kombrosa,
H.1. BaBunoBa, A.H. benosepckoro, I'./l. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETUYECKHE TOHATUSI U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE TEHBI,
aJbTEPHATUBHBIC MPU3HAKHU, JTOMUHAHTHBIM M PELIECCHUBHBIN MpU3HAK, TOMO3UIOTa, T'€TEPO3UrOTa,
YyuCTasl JIMHUS, TUOPUABI, TeHOTHN, (eHOTur. OCHOBHBIE METOJbl TE€HETHUKU: THOPUIOIOTUUYECKHIA,
LUTOJIOTUYECKUI, MOJIEKYJIIPHO-T€HETHYECKHI.

JdemoHcTpaumnu:

MMoptperni: I'. Mengens, I'. ge ®puz, T. Mopran, H.K. Komsuos, H.M. Basuios,
A H. benozepckuii, I'.J1. Kapneuenko, 0.A. ®ununuenko, H.B. Tumogees-Pecosckuii.

Tadauubl u cxemsbl: "MeTobl reHeTukn"”, "CxeMbl CKpeuBaHus'.
JlaGopaTopHnas padora "Jlpo3o¢puia kak 00BEKT FTeHETUYECKUX UCCIIeJOBAaHUM".

Tema 12. 3aKkoHOMepPHOCTH HACJIEACTBEHHOCTH.



Monorubpunnoe ckpeuBanue. [lepBblii 3akoH MeHJens - 3aKOH €AMHOO00pa3us TMOpPUI0B
nepBoro mnokoJjieHus. I[lpaBuino nomMuHupoBaHus. BTopoil 3akoH MeHaens - 3aKOH paclIeIUICHUs
npu3HaKoB. L{uTonornueckre 0CHOBbI MOHOTMOPUHOTO CKpelmuBaHus. [ Mnore3a 4McToTh raMerT.

AHnanusupyroiee ckpemuBanue. [IpomexyTouHbIi XapakTep HacienoBaHus. Pacuieruienue
MPU3HAKOB MPU HEMOIHOM JOMUHHUPOBAHUU.

JurubpuaHoe ckpenuBanue. TpeTuid 3akoH MeHens - 3aKOH HE3aBHUCHUMOTO HaceI0BaHUS
MpU3HaKOB. [{uToMOorNUeckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSI.

CuerienHoe HacienoBaHue mnpusHakoB. Pab6otel T. Moprana. CuenieHHOe HacieIoBaHHUE
TE€HOB, HAPYLIEHUE CLEIUICHUS MEXAy TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH.

I'enernka mnosia. XpOMOCOMHBIM MEXAaHHU3M ONpENENEHUS IMojla. AyTOCOMBI U TIOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U TeTepOraMeTHbIN 1Mojd. ['eHeTnueckas CTpYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C ITOJIOM.

l'enotun kak wenmoctHas cucteMa. [lnedoTponus - MHOXKECTBEHHOE JICMCTBHE TIEHA.
MHOKeCTBEHHbIN aJlIean3M. B3anMoieiicTBre HealulebHbIX TeHOB. KoMIIIeMeHTapHOCTh. DMHUCTA3.
[Tonumepus.

I'eHeTnueckuil KOHTPOJIb  pPa3BUTUSl  pACTEHUH, KMBOTHBIX UM  YEJIOBEKa, a TaKke
(U3UOTOTMUECKUX MPOIECCOB, MOBEAECHUS M KOTHUTUBHBIX (QyHKUMH. ['eHeTMueckne MeXxaHU3MbI
cUMOMoOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBHA "XO35MH - mapasur" M "XO35MMH - MHUKpOOMOM".
['eneTrueckue acreKThl KOHTPOJIS M U3MEHEHHs HACJIeICTBEHHOW NH(OpPMAIIMK B TOKOJICHHUAX KIIETOK
Y OPraHU3MOB.

JdemoHcTpaumnu:
Hoprpersi: I'. Menaens, T. Mopras.

Taoiuubl U cxembl: "llepBbiii U BTOpoM 3akoHbl Mennensa", "Tperuit 3axkoH Mennens",
"Ananusupytomiee ckpenBanue”, "Hemomnoe npomuHupoBanue", "ClEIJIEHHOE HacleI0BaHUE
npu3HakoB y aposzo¢umisl", "I'enetuka mnoma", "Kapuotun uenoseka", "Kapuotun npozoduisr",
"Kapuortun ntuusl", "MHoxecTBeHHbIN ayuienu3M', "B3aumoaeiictBue reHoB".

OO0opynoBanme: MOJeNnb s JIEMOHCTPAIlMM 3aKOHOB €IMHOOOpaszus THOPUIOB MEPBOTO
MOKOJIGHUS W pACHICIUICHWS TPU3HAKOB, MOJENb s JEMOHCTpPAallMM 3aKoHa HE3aBHCHUMOTO
HACJICJIOBAaHMs TIPU3HAKOB, MOJETb Ul JEMOHCTPALMU CLEIUIEHHOTO HACJIEIOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: "po3oduma".

IIpakTuyeckasi padora "V3ydyeHwe  pe3yabTaTOB  MOHOTHOPHIHOTO  CKPEIIMBAHUS
y apo3oduisr".

IIpakTuyeckas padora "l3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO030GUIIbI'".
Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH.

B3aumopeiictBue reHotMna W cpeisl npu  ¢GopMmupoBaHHMM (eHoTuna. VI3MEHUYHMBOCTH
IIpU3HaKoB. KaueCcTBEHHbIE U KOJIWYECTBEHHBIC IIPU3HAKU. BUbl N3MEHYMBOCTU: HEHACIIEACTBEHHAs
1 HACJICCTBCHHAS.



MoaudukaMoHHass W3MEHYUBOCTb. Ponb cpeasl B (GopMuUpOBaHUM  MOIM(PUKAITMOHHON
u3MeHuMBOCTH. HopMma peaknuu npusHaka. BapuanMOHHBIA psJ W BapUallMOHHAs KpUBas
(B. Horanncen). CoiicTBa MOIU(PUKAIIMOHHON U3MEHUYNBOCTH.

T'eHorunmyeckass W3MEeHUYMBOCTH. CBOICTBA TEHOTHUIIMYECKONH  H3MEHUHMBOCTH. BUIIBI
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIIHOHHAS.

KomOunatuBHasi W3MEHYMBOCTh. Mei03 W TOJOBOWM TPOIECC - OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. POih KOMOMHATHMBHON HM3MEHYMBOCTH B CO3JIaHMHM TEHETHYECKOTO pPa3HOOOpa3us
B IIpeJieax OJTHOTO BU/A.

MyTanuonHass HW3MEHYMBOCTb. Buasl MyTanui: Te€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHblE M MHAYLUUPOBAaHHBIE MyTaluu. fnepHble M IUTOIUIA3MAaTUYECKHE MYyTallUu.
ComaTnueckue U 1oJoBble MyTaluu. [IpudrHbl BOSHUKHOBEHUS! MyTaluil. MyTareHsl U UX BIUSHHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Ipoliecca. 3aKOH TOMOJOTMYECKHX pSJOB B
HacyencTBeHHoW n3MenuuBoctu (H.M. BaBunoB). BHesnepHas H13MEeHYMBOCTh U HACIEACTBEHHOCTD.

JdemoHcTpaumnu:
IMoptperni: I'. ne ®pus, B. Moranncen, H.W. BaBuios.

Tabauubl um  cxembl: "Bunbl usmeHumBocTtH", "MoaudukanmMoHHAas HW3MEHUYHUBOCTB',
"KombunatuBHast u3MeHUHMBOCTH", "Meiio3", "OmnomorBopenue", "l'eHeTmdeckue 3a00sieBaHUA
yenoseka'", "Bunbl mytanmii".

OOopynoBaHmMe: S>KMBbIie U repOapHble HSK3EMIUISIPHl KOMHATHBIX PAcCTCHUH, PHCYHKH
(poTorpadum) KUBOTHBIX C pa3THYHBIMU BHIAMU H3MEHYHBOCTH.

JlabopaTopnasi pa6ora "lccnenoBanue 3akoHOMEPHOCTEH MOIU(MDUKAITMOHHOM N3MEHUNBOCTH.
IlocTpoeHne BapUALIMOHHOIO PSAIAa U BAPMALIMOHHOW KPUBOM'".

IIpakTuyeckasi padora "MyTtanuu y apo30(duiibl (Ha TOTOBBIX MUKpOTIpenaparax)".
Tema 14. I'eHeTHKA YeJIOBEKA.

Kapuorun ugenoBeka. MexayHapoaHas mporpaMMa MCCIEAOBaHUS F'€HOMa 4denoBeka. MeTomabl
W3Y4YeHHS  TEHETHMKH  YeJOBEeKa:  TIeHEAJIOTMYecKuidd,  ONU3HEIOBBIA,  IUTOTCHETHUUYECKUH,
MOMYJIAIIMOHHO-CTATUCTUYECKUN,  MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE  ompeJeseHue
TE€HOTUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHWE, F'€HOTUIIMPOBAHUE, B TOM uwucie ¢ nomouipto [ILP-
aHanu3a. HacnenacTBeHnHble 3a0oiieBaHUSI YellOBeKa. |'€@HHBIE M XPOMOCOMHBIE OOJIE3HH YENIOBEKA.
bone3nn
C HACJIEICTBEHHOW MPEIPaCIONOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOM T'€HETUKH B MPEAOTBPAIECHUN
W JICUCHUH TEHETHYECKHUX 3a00JIeBaHMKM YeaoBeKa. MeaUKO-TeHeTHYeCKOe KOHCYIbTUPOBAHHE.
CtBonoBbie kineTku. [loHsTre "reHeTnyeckoro rpysa’. DTHUECKHE acTeKThl CCIIEeI0OBaHUI B 001acTH
peIaKkTUPOBaHUsI FTEHOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (akTOppl TOBBIIIEHHONM YYBCTBUTENBHOCTH 4YelOBeKa K (U3UYECKOMY
U XMMHUYECKOMY 3arps3HEHHIO OKpYXaroulei cpenpl. ['eHeTnueckas npeapacnoiokeHHOCTh YEI0BeKa
K [TATOJIOTUSIM.

JdemoHcTpaumnu:



Tabmuuer u cxembl: "Kapuorun uernoBeka", "MeTolnpl H3y4eHUS TEHETHKH 4YelloBeka',
"I"eneTnueckue 3a001eBaHMs YemoBeka'.

[IpakTuyeckas pabora "CocTaBlieHHE U aHATIN3 POIOCIOBHOM".
Tema 15. Cesiekuusi OpraHusMoB.

JlomecTuKanus M CeNeKIus. 3apoKICHIE CeNIeKITuU U foMectukanuu. Ydyenue H.I. Bapuiosa o
IleHTpax TPOUCXOXIECHUS W MHOTO0Opaswsi KyJIbTYpHBIX pacTeHHid. Poib ceneknuu B CO3JIaHUU
COPTOB pacTeHUW W TOpoJ >KUBOTHBIX. CopT, mopona, mTamMM. 3aKOH TOMOJIOTHYECKHX PSJIOB
B HacJeCTBeHHOI n3MeHnunBoctu H.M. BaBuiosa, ero 3HaueHue /i CeIeKIIMOHHON paboTHI.

Mertoabl ceneKMoHHOW paloThl. McKycCTBEHHBIH OTOOp: MacCOBBIA W WHAWBUIYAJIbHBIMH.
Ortanbl KOMOWHAIIMOHHOW ceneknuu. VIchbITaHue Mpou3BOAUTENEH MO MOTOMCTBY. OTOop 110
TCHOTHITY
C TIOMOTIIIBIO OIIEHKH (DEHOTHITA TOTOMCTBA ¥ OTOOP IO TEHOTHITY ¢ oMoIbio ananu3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaananimoHHBI U XUMUYECKUN
MyTareHe3 Kak MCTOYHUK MYTAIMi Yy KYyJIbTYpHBIX (popM opraHu3moB. Mcmosb30BaHHE TE€HOMHOTO
penaKkTUpOBaHUs W MeToAoB pekomOuHaHTHBIX JIHK it momydeHuss WcXomHOro maTepuana Jyist
CEJICKIIMU.

[Tonyuyenue nonumion10B. BHyTpuBuaoBas rudpuauszanus. bauzkopoacTBeHHOE CKpeLMBaHUE,
wiin uHOpuauHr. HepoacTBeHHOE cKpeliuBaHWe, WM ayTOpuauHr. ['erepo3uc M ero HpUYHHBI.
Hcnons3oBanue rereposuca B cenekuuu. OtrmanenHas rubpunusanus. IIpeogonenue Oecruionus
MEXBUJA0BbIX THOPUI0B. JlOCTHKEHNS CENEKIIMN PACTEHUH U KUBOTHBIX.

CoxpaHeHHe U U3yuyeHUE IeHETHUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U UX JUKHUX pOAUYEH
JUTSL CO3JJTaHUSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO03IUCTBEHHBIX KYJIBTYP.

JdemoHcTpaumnu:

MMoptpersi: H.M. Basunos, W.B. Mwuuypun, I'.JI. Kapneuenko, ILII. JlykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauubl u cxembl: "LIeHTpBI MPOUCXOXKIACHHUS W MHOro0Opasusi KyJIbTYPHBIX pacTeHuil",
"3aKOH TOMOJIOTHYECKHUX pSAOB B HacleICTBEHHOW u3MeHunBocTH", "Mertoasl cenexuun",
"Ornanennas rudpunuzanus’, "MyrtareHes".

JlabopaTopnass pabGora "l3ydueHue cCOpPTOB KYJbTYPHBIX pAacTeHHUH M MOpPOJA AOMAIIHHX
KUBOTHBIX".

JlaGoparopHas padora "l3yueHne METOA0B CEIEKIIMU PACTEHUI".
IIpakTnyeckas padora "[IpuBrBKa pactreHuit".

Ikckypenst "OCHOBHBIE METOIBl M JOCTMIKCHMSI CEJIEKLUMM PpAacTEHUH M KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O IIEHTpPa)".

Tema 16. BUOTEeXHOJIOTUA U CHHTETUYECKAasA OUOJIOTUA.



OOBeKThl, HCHONb3yeMble B OHOTEXHOJOTMH, - KIETOYHbIE M TKaHEBbIE KYJBTYpHI,
MHUKpPOOPTraHU3MBbl, X XapaKTepUCTUKA. TpaaulimoHHas OMOTEXHOJIOTUs: XJIeOONeueHue, NoayUeHUEe
KHCIIOMOJIOYHBIX  IPOJYKTOB, BUHOJIEIIHE. MuxkpoOuonornyeckuit CUHTE3. OOBbeKTHI
MUKpOOHoIornyeckux TexHoaoruil. [IpousBoactso Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Co3nanne TEXHOJOTHHA M MHCTPYMEHTOB LIEJIECHANIPABICHHOTO W3MEHEHUs M KOHCTPYUPOBAHMS
T€HOMOB C LIEJIBIO IOJIyYEHUsI OPraHU3MOB M MX KOMIIOHEHTOB, COACPKAIUX HE BCTPEUYAIOIIHECS
B IIpUpOie OMOCUHTETUYECKUE ITyTH.

Knerounas wunxkeHepus. MeToabl KyJbTypbl KIETOK W TKaHEH pACTEHUHW M IKUBOTHBIX.
Kpuobanku. Comaruueckas TUOpHIM3aNMSg W CcOMaTHYeCKWid »MOpuoreHes. Vcmonbp3oBaHue
raryiIouJI0B B CEJNEKUMU pacTeHUuM. VICKycCTBEHHOE OIIONOTBOpEHHE. PEKOHCTPYKIMS SWULIEKIETOK
Y KJIIOHHPOBAHUE KUBOTHBIX. METO TPaHCIUIAHTALUU SIJIEP KIIETOK.

XpOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha M KOHCTPYHPOBaHHUE
pexomOuHanTHeIX JIHK. JlocTkeHHss W MEpCHeKTHUBBl XPOMOCOMHOM W T€HHOW WHXKEHEPUHU.
OKOJIOru4ecKe U 3TH4eCKue Ipo0IeMbl FTeHHON UHXKEHEPHH.

Menunuackue OuotexHosorun. IloctreHomuas mmdpoBas memunmna. III[P-muarnoctuka.
MeTaboIOMHBIN aHaIU3, TCHOLCHTPUYCCKUN aHAIM3 MPOTEOMa YEI0BEKa /I OLICHKH COCTOSHUS €0
30pOBbs. Vcmonbp3oBaHue CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-OuoummkeHepus Ui
pa3paboTku (pyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMIUICKCHBIX TKaHEH
COUCTAaHMEM TEXHOJIOTUH TPEXMEPHOro OWONpPUHTHHra W cKaddomauHra ais pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIMIIUHBI.

Cozanue BEKTOpPHBIX BakIMH C Lenbio oOecriedyeHus: KOMOMHMPOBAHHOW — 3aIIMUThI
or Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB (YHKIHMOHUPOBAHUS
PHK-conepxaiux BUpyCOB, BbI3bIBAIOIINX 0COO0 ONacHbIE 3a00JI€BaHUS YEJIOBEKA U AKUBOTHBIX.

JdemoncTpanum:

Tabanubl 1 cxemsl: "lcnonp30BaHNE MUKPOOPIaHU3MOB B IIPOMBIIUIEHHOM IIPOU3BOJACTBE",
"Knerounas unxenepus', "['eHHast unxenepus'".

JlaGopatopHas padora "M3yuenne 00beKTOB OMOTEXHOIOTHH".
IIpakTnyeckas padora "l[lomyuyeHne MOJIOYHOKHUCIIBIX TPOAYKTOB" .

JkcKkypeust "buorexHosoruss - BakHeWIIas NPOM3BOAMTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTRO)".

2 CEMECTP
Tema 1. 3aposkaeHne 1 pa3BUTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0HOJI0THH.

OpomonmonHass teopus Y. JlapBuna. Ilpenamnocbuiku BO3HMKHOBEHMS AapBHHU3MA. JKW3Hb
U Hay4dHas nedareiabHocTh Y. JlapBuHa.

JBrokymue cuibl dBoonrH BUIOB 1o Y. JlapBuHY (BBICOKAsh MHTCHCUBHOCTH Pa3MHOXKCHHS
OpPTaHW3MOB, HACJICJICTBEHHAss W3MEHYHMBOCTh, OOpbOa 3a CYNICCTBOBAaHHME, ECTCCTBCHHBIN
1 UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuntetndeckoi Teopun sBomonuu (CTD). HeifrpanbHas Teopusi 3BOIIONUU.
CoBpeMeHHast SBOJIIOLMOHHAS OWONIOTUS. 3HAueHHE SBOJIOLUMOHHOW TeopuH B (HOpMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdemoHcTpaumnu:

MMoptperni: Apucrorens, K. Jlunnent, XK. Jlamapk, 3. Cent-Unep, K. Krosbse, Y. dapBus,
C.C. YerBepukos, N.U. [lImansrayszen, Jl. Xonnein, [1.K. benses.

Tabauubl u cxemsbl: "Cucrema sxuBoid mpupoasl (o K. Jluanero)", "JlecTHUIA )KUBBIX CYIIIECTB
(mo Jlamapky)", "MexaHusM (OpMHUPOBAaHUS MPUCIOCOOIEHUH Yy PpacTeHUH U SKUBOTHBIX
(mo Jlamapky)", "Kapra-cxema mapmpyrta myrtemectBuss Y. Jlapsuna", "Haxonku Y. [lapsuna',
"®opmbl 60prOBI 3a cymectBoBanue", "Ilopoasl romy6Geit", "MHoroobpasue KylbTypHBIX (hopMm
karmyctel", "[lopoabl noMamHux XUBOTHBIX", ""Cxema oOpa3oBanust HOBBIX BUIOB (1o Y. JlapBuny)",
"Cxema COOTHOIICHMSI ABMXYIIUX CHI 3BoJonuu", "OCHOBHBIEC MOJOKEHUSI CHHTETHYECKON TEOpUU
sBOJIFOLIUN".

Tema 2. MuUKpo3BOJIIOIHSA U €€ Pe3yJbTaThbl.

[Momynsanumst Kak dJeMeHTapHas eauHHMIA dSBoMoNUH. COBpPEMEHHBIE METOJNbI  OLICHKU
TCHETHYECKOT0 Pa3HOOOpa3usi U CTPYKTYphl Homyisiiuii. M3MeHeHne reHodoHAa TOMyJSIUH Kak
AIIEMEHTApHOE OHBOJIOIIMOHHOE SBIIEHHWE. 3aKOH TeHeThueckoro pasHoBecus Jx. Xapau, B.
Baitnbepra.

OneMenTapHble  (PaKTOpbl  (ABWXKYLIME CHJIBI) OBOJIONMH. MyTalMOHHBIA  mpolecc.
KomOunatuBHass m3MeHYHBOCTH. Jlpeiid reHoB - ciydailHble HEHANpaBJICHHbIE M3MEHEHHUS 4YacTOT
aitenei B nonyssinusix. D¢ ¢dekt ocHoBarens. Murpanuu. M3omsamus nonyiasuuii: reorpapuyeckas
(mpocTpaHCcTBEHHAs ), OrooTuYecKas (pernpoayKTHUBHA).

EctecTBeHHBIN 0TOOp - HampaBiswmui (akTop 3Bojtonuu. POpMbI €CTECTBEHHOr0 0TOOpa:
JIBUXKYIIUHN, CTaOMIN3UPYIOMINIA, pa3pbIBatoLuil (qu3pynTuBHbIi). [lonoBoii oTtOop. BozHukHOBEeHNE
Y HBOJIIOLUS COLIUATIBHOTO TIOBEICHUS )KUBOTHBIX.

[IpucnocoONeHHOCT,  OPTaHM3MOB  KaK  pe3yJNbTaT MHKPOIBONIONHMHU. BO3HUKHOBEHHE
MPHUCTIOCOONCHM y opraHu3MoB. Apomopdo3bl U uanoaaantanuu. llpuMepsl mnpucrocobIeHuit
y  OpraHu3sMoB: MopdoJoThdecKue, (HU3MOIOTHYECKHe, OHOXMMHYECKHE, IOBEICHUECKHE.
OTHOCHUTETHHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MUKPOIBOFOIHH. V301s1us
- KiMro4YeBo ¢aktop BumooOpaszoBanus. Ilytm W cmocoObl BHI000pa30BaHUS: aJIOMATPUUYECKOE
(reorpaduueckoe), cuUMMaTpu4eckoe  (dKOJOTHYECKoe), '"MrHoBeHHOe"  (TOJIUILIOWIM3AIlns,
ruOpuar3anys). JIUTeTbHOCTh BOTIOIIMOHHBIX IPOIIECCOB.

MexaHu3mbl OPMHUPOBaAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  sBomonmoHHOW ~ Owonmormu B pa3pabOTKEe HAYYHBIX  METOJOB  COXpaHEHHS
OropazHooOpa3usi. MUKPOIBOJIONMS ¥ KOJBOJIOLMS TMapa3suTOB M HMX XO035eB. MexaHU3Mbl
(GhOpMUPOBAHUS YCTOWIMBOCTH K AaHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpaumnu:

IMoptperni: C.C. YetBepukos, J. Maiip.



Tabauubl m cxemsbl: "MyrtannonHass n3MmeHuuBocTh', "IlomynsnuoHHas cTpykTypa Buzaa",
"Cxema mposiBieHUs] 3akoHa Xapau-BaitnOepra", "JIBrkyriue cuibl 3BONIONUH", "DKOIOrHYECKas
M30JISIUS TIOMYJIAINI ceBaHCKOM (openn"”, "['eorpaduueckast M30ISIMS JIUCTBEHHUIIBI CHOUPCKON H
JUCTBEHHMIB! Aaypckoi”, "IlomynsioHHbIE BOJHBI YHCIEHHOCTH XMIIHUKOB U XkepTB", "Cxema
neicTBus ecrecTBeHHOro otoopa", "®dopmbl OopbOBl 3a cyuiectBoBanue", "WHaycTpuanbHBIN
MeJIaHu3M'", "XuBnie HCKOITaeMbIe", "ITokpoBUTENHECTBEHHAS OKpacka JKMBOTHBIX",
"IIpenynpexnaromas okpacka >KMBOTHBIX", "®usnonorndeckue amanrtanuu”, "[IpucrnocobieHHOCTH
OpraHM3sMoB M €€ oTHocurenabHOCTh", "Kpurtepum Bupa", "Bupnsl-nBoiiHuku", "CTpykTypa BHIa
B npupojne", "CnocoOsl BumooOpazoBanusa", "['eorpaduueckoe BHI000pa3oBaHME TPEX BUIOB
maHgeimei”, "Dxojorumueckoe BUpooOpazoBaHue BuAoB cuHuUN', "llomuruiomabl pacteHuit",
"KanycTtHo-peneunsiii rudpun’.

OO6opynoBanmue: repOapuy pacTCHHIA, KOJUICKIIMA HACEKOMBIX, dydeia ITHIl U 3Bepei
C TpUMepaMH pa3IUYHbIX MPHUCIIOCOOJIEHMM, Yydela NTUI U 3Beped pa3HbIX BHUIOB, repbapuu
pacTeHui OJIM3KUX BHUIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopHasi padoTa "BrisiBiIeHHE N3MEHUMBOCTH y 0CO0€# 0HOTO BUaa'.

JlabopaTtopnasi  paGora  "[IpucnocoOieHHss  OpraHM3MOB W WX  OTHOCHUTEJbHAsS
11eJ1ec000pa3HOCTh .

JlaGopatopnas padora "CpaBHeHHE BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHIO".
Tema 3. Makpo3Bosonusi 4 ee pe3yJbTaThl.

Meroasl u3yd4eHMs MAakKpodBOMOLMH. llaneoHTonormyeckne MeTonbl HM3YyYEHHs HBOJIOLHUU.
[Tepexonnbie popMbI U GUIOrE€HETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus sBonronuu. CpaBHeHHE (uiopbl U (hayHbl MAaTEpUKOB
U oCTpoBOB. buoreorpadpuueckue obnactu 3emian. BUuasl-sHIeMUKY U PEITUKTHI.

9M6pI/IOJ'IOl"I/I‘-IeCKI/IC u CpaBHI/ITeHBHO—MOp(i)OJ'IOFI/I‘IeCKI/Ie MCTOJAbl H3Y4YCHHUS OBOJIIOIHUU.
I'eHeTndyecKkne MeEXaHU3MBI OBOJIOIIMM OHTOI'CHC3a M IIOABJICHHA OBOJJIOIMOHHBIX HOBIICCTB.
I'omonoruuHele U aHaJIOTUYHEIC OpTaHbl. PyI[I/IMeHTapHBIC OopraHbl U aTaBU3MBI. MOJ'ICKy.TISIpHO-
TCHCTUYCCKUC, OMOXMMHYECKHE U MaTeMaTHUYSCKHE MCTOAbI U3YYCHHA 3SBOJIIFOLUH. TI'omonoruunsie
I'CHBEI. COBpeMeHHLIC MCTObI TOCTPOCHUSA (1)I/IJIOI‘6H€TI/I‘-IGCKI/IX ACPECBLCB.

XpOMOCOMHI)Ie MyTallui U 5BOJIIOHUA T'CHOMOB.

O6mume 3akOHOMEpPHOCTH (MpaBwia) HBOMIONKK. HeoOpaTHMOCTh HBONIONWU. AJANTHBHAS
panuanus. HepaBHOMEPHOCTh TEMITOB 3BOJFOIIHH.

JdemoHcTpaumnu:
IHoptpersi: K M. bap, A.O. Kosanesckuii, ®. Mrosep, O. ['ekkens.

Tabauubl u cxembl: "®unoreHernueckuid psn jgomanu", "Apxeontepukc", "3Bepo3yObie
suiepsl”, "Crerouedainst”, "Punnodurer”, "Cemennsie nanopotHuku", "buoreorpaduyeckue 30HbBI
3emmn", "Hpeitd xontuHentoB", "Pemmkrthl", "HawanmpHple cTagumu SMOPHOHAIBHOTO Pa3BUTHA
MO3BOHOYHBIX KUBOTHBIX", "['OMosornyHbie M aHamoruyHeie opranbl”, "Pynumentsr”, "ATaBu3msl",
"XpoMocoMmHble Habopbl yenoBeka MU mumnanse", "['naBHble HampaBiaeHus 3Bostouuu”, "OO6mue
3aKOHOMEPHOCTH 3BOJIFOLIUH".



OO0opynoBaHme: KOJUICKIMU, TepOapuu, MyJISKH MCKONAeMbIX OCTATKOB OPTaHU3MOB, MYJISKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJIJIEKIIMY HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHE )KU3HU HA 3emJie.

HayuHble runote3bl MpoucxXoXAeHUs KU3HU Ha 3emie. AOuoreHes u naHcnepMmus. JJonaydnsie
MIPEACTABICHUS O 3apOKICHHH >KM3HU (KpeamuoHu3M). ['Mmore3a MOCTOSHHOTO CaMO3apOKIEHUS
KU3HU U ee ompoBepxkeHue ombiTamu D. Penu, JI. Cnamnanuanu, JI. Ilactrepa. [IpoucxoxneHue
JKU3HU U acTpOoOHOIJIOTHS.

OcHOBHbIE 3Tanbl HEOpraHudeckoil spomtonuu. IlmaHerapHas (reosiorndeckas) SBOJIIOLIUS.
XuMHuuecKasi IBOJIONH. AOHOT€HHBIH CHHTE3 OpraHMYEeCKHX BEIIEeCTB M3 HeopraHuyeckux. OmbIT
C. Mumtepa u I'. FOpu. OGOGpa3zoBanme momumepoB u3 MOHOMepoB. KoarepBaTHas rumoTesa
A.N. Onapuna, runore3a nepsuyHoro oynboHa J[. Xonneitna, renernueckas runore3a . Memnepa.
Pu6osumer (T. Yex) u rtumoreza "mumpa PHK" V. T'mnGepra. ®@opmmpoBanume MeMOpaH W
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Uctopus 3emiu u meTosl ee uzydeHus. Mickomnaemple OpraHuyeckue ocTaTku. ['eoxpoHosiorus
u ee Metoabl. OTHOCUTENbHAS U a0CONIOTHAs reoxpoHoJorus. ['eoxpoHolornyeckas 1Ikaga: S0HBbI,
9pBbI, IEPUOIBI, FTOXH.

HaganpHbple sTanel opraHumdeckod sBosmonuu. [losBiaeHMe M 3BOMIONMS NEPBBIX KIETOK.
Opomonnss  MeTabonu3Ma. Bo3HUKHOBeHHME TepBbIX dKocucTeM. CoOBpeMEHHbIE MHKPOOHBIE
OMOTIIICHKH KaK aHaJor MepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuTsl. [IpoKapHOTH M 9yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHMOTEeHE3). OBOJIIOIMHOHHOE IPOWCXOXKICHUE BHPYCOB.
HpOI/ICXO)K)IeHI/Ie MHOTI'OKJICTOYHBLIX OPraHU3MOB. Bo3HUKHOBEHNE OCHOBHBIX TpyHil MHOT'OKJICTOYHBIX
OpTraHU3MOB.

OcCHOBHBIE ATamnbl dBOJIIOIMHU BBICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuid. Brixon
pactenuii Ha cymry. [losBrieHue CropoBbIX pacTeHHI U 3aBoeBaHME UMH CyITu. CeMEHHbIE PacTEeHUS.
[IpoucxoxaeHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl YBOJIOIHH KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bl )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB - MOSBIEHUE COBPEMEHHBIX THUMOB. [lepBbie XOpIOBBIE KUBOTHEIC.
’Kuzeb B Bozie. DBOMIOIUS MTO3BOHOYHEIX. [Ipoucxoxkaenne ampubdmii u pentwmmid. [Ipoucxoxnenne
MJICKOTIHTAOMUX ¥ mrHil. [IpuHmmm kimrodeBoro apomopdosa. OcBoeHHe OCECIIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3puTne xu3HM Ha 3emiie MO 3paM M TMEPHOJIaM: apXeld, MPOTEPO30il, Majeo30il, ME3030M,
KaiiHo30#1. OOmIas XapakTepucTUKa KIMMaTa U reojiorThdeckux mporeccoB. [losiBieHue u pacuseT
XapakTepHBIX OpPraHU3MOB. YTIieoOpa3oBaHUE: €ro YyCIOBUS M BJIMSHHE Ha Ta30BbIil COCTaB
aTMocdepsl.

MaccoBsie BBIMHUPAHHUA - SKOJIOTHUCCKHUEC KPU3HUCHI TPOILIOTO. HpI/I‘-II/IHBI H CICACTBUA MAaCCOBBIX
BoIMUpaHui. COBpPEMEHHBIM SKOJOTHYECKHI KpPU3UC, €ro ocobOeHHocTu. IIpobiema coxpaHeHHS
OuopaszHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa opraHudyeckoro wmupa. IlpuHIMNBI KiaccupuUKaluyd OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.



JdemoHncTpaumnu:

Hoptpersi: ®. Penu, JI. Cnammanumanu, JI. Ilactep, U.M. Meunukos, AWM. Onapun, /.
Xonneitn, I'. Mennep, C. Muinep, I'. FOpu.

Tabdauubl U cxembl: "Cxema ombita ®@. Penu", "Cxema ombita JI. IlacTtepa mo wu3yueHutro
camosapoxaenus xu3Hu", "Cxema ombita C. Mwumnepa, I'. IOpu", "DOtanbl Heopranuyeckoit
sBomroruu”, "I'eoxpononornyueckasa mkana", "HavansHble 3Tanbel oprannyeckoit spomonuu”, "Cxema
oOpa3zoBaHusl dyKapuoT myTeM cumoOuoreHesa", "Cucrema >xuBoil mpupoasl", "CrtpoeHue Bupyca',
"Apomopdosbl pactenuit”", "Punmodure”, "OnHokinerouHsle Bojopociau", "MHOroOKIeTOYHbIE
Bopopocin", "Mxu", "[lanopotauxu", "I"'onocemennsie pactenus", "Opranbl IBETKOBBIX pacTEHH'",
"Cxema  pa3BuTusi  kHBOTHOro  mupa", "Apomopdos3sl  xuBoTHbIX",  "[Ipocreitmue",
"Kumeunononoctueie", "Ilnockwe dwepBu", "Unenucronorume", "PwiObI", "3emHOBOAHBIE",
"l[Mpecmbikaromuecs”, "[ltuuel", "Mnexonutatomue", "Pa3Butue >Ku3HU B apxeiickoil spe",
"Pa3BuTHe XHM3HM B NpoTepo3oiickoil spe", "Pa3BuTue ku3HU B maneosoickoil spe", "Paszpurue
KU3IHU
B Me3o30iickoi ape", "PazBuTume ku3HM B KaiiHO30#ckol ape", "CoBpemeHHas cucTeMa
OpraHu4eckoro mupa'.

Oﬁopynonaﬂne: rep6ap1z11z1 paCTCHI/Iﬁ Pa3jIMYHbIX OTACIIOB, KOJUJICKIIUMHW HACCKOMBIX, BJIA’KHBIC
npenaparbl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJICKIIMU MITIOKOXHUX, CKCJICTBI IMO3BOHOYHBIX
JKMBOTHBIX, 4Yy4eCjla NTHUI U 3Bepeﬁ, KOJIUICKIINH OKaMeHCHOCTeﬁ, MOJIC3HBIX HCKOIIACMBIX, MYJISKU
OpraHU4YC€CKUX OCTATKOB OPraHu3MOB.

Bupryanbnas nadoparopHas padora "MonenupoBanue onbiToB Muiepa-lOpu no usyuenuro
aOMOreHHOT0 CUHTE3a OPTaHUYECKUX COeIMHEHUH B IEPBUUHOM aTMocdepe".

JlaGoparopHas padora "/3yueHne u onrcaHue UCKOMAeMbIX OCTATKOB APEBHUX OPTaHU3MOB".
IIpakTuyeckasi padora "M3yuenne oCOOEHHOCTEH CTPOSHHUS PACTEHUH Pa3HbIX OTACIIOB".
IIpakTnyeckas padora "l3yueHne ocoOeHHOCTEH CTPOSHHS TO3BOHOUHBIX )KUBOTHBIX .

Tema S. IIpoucxoxaenue 4ejI0BeKa - aHTPOIOreHe3.

Pa3nens! u 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TPEJCTABICHUNH O TPOMCXOXKJIECHUU 4YeloBeKa. PenurnosHele BO33peHUS.
CoBpeMeHHbIE HayUHbIE TEOPHH.

CXOI[CTBO YyeJIoBeKa ¢ KMBOTHBIMH. CHCTEMAaTHYECKOE ITOJ0KEHHE YeIOBEKA. CBI/IJIGTGJ'H)CTBa
cXoacTBa 4YC€JIOBE€Ka C  KHUBOTHBIMU! CpaBHI/ITeHBHO-MOp(bOJ'IOFI/I‘IeCKI/Ie, 3M6pI/IOHOFI/I‘ICCKI/Ie,
(1)H3HOHOFO-6I/IOXI/IMI/I‘ICCKI/IG, INOBCACHYCCKUC. OTnnuums YejioBeKa OT JKMBOTHBIX. HpﬂMOXO}K,I[CHI/IC
U KOMIIJICKC CBS3aHHBIX C HHM IIPU3HAKOB. Pa3BuTHe ToJIOBHOTO MO3ra M BTOpOI>’I CUTHAJIbHOM
CHUCTCMBEI.

JBwxymme cwibl ((GakTopbl) aHTpoIlOreHes3a: OHOJOrHyeckue, coruaibHble. COOTHOLICHHE
OMOJIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaguM aHTpornoreHe3a. PaHHMe uenoBeKOOOpa3HblE 00€3bsiHBI (IPOKOHCYIIbI)
U paHHUE TIOHTUJABI - OOILIME MPEeAKH YeJTOBEKOOOpa3HbIX 00€3bsH MU JtoJed. ABCTpPAJIONUTEKU -
JIBYHOTHE TMpelnKu rojei. YenoBek ymenblid, MEpBble H3rOTOBJIEHUS OpyAud Tpyna. Yenosek



NpSAMOXOJISAIIMNA M MEepBbIN BBIXOA JoJiel 3a npenensl Adpuku. YenoBek reienbOeprekuii - oommii
NpeJIOK HeaH/JEPTaJIbCKOr0 YeNOBeKa M YelloBeKa pa3yMHOTo. UeloBeK HEaHAEPTAJIbCKUH Kak BUJ
JOEN XOJOJHOrO KiauMara. YenoBeK pasyMHBbI COBPEMEHHOIO THIA, JICHUCOBCKUN YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najieoreHOMHUKA.

DOBOJNIOIUS COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBIH OTOOpP B MOMYJSLUSAX UeEJTOBEKa.
MyTtaruonsslii  mporiecc ¥ mosmMopduzM. [lomynsuuoHHBIE BOJNHBI, Apei( TEHOB, MHUTpaIUs
1 "3¢dekT ocHoBaTeA" B MOIMYJISAIUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacsl. [lonstue o pace. bonbIre pacsl: eBporneouaHas (€Bpa3uiickas), aBcTpao-
HerpowuiHas (3KBaTOpUaIbHAS ), MOHTOJIONIHAS (a3UaTCKO-aMepUKaHCKasi). Bpems u myTu pacceneHus
yernoBeKa Mo IuiaHere. EQMHCTBO denmoBeueckux pac. HaydHas HECOCTOSATENBHOCTH pacH3Ma.
[Tprcmoco0IeHHOCTh YeNIOBeKa K Pa3HBIM YCIIOBHSIM OKpYsKaromei cpenbl. Bimsaue reorpaduueckoit
cpensl 1 apetidha TeHOB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKa.

MexaucuurinHapabple MeToAbl B (¢u3uuecko  (OMOJOTHYECKOH)  aHTPOIIOJIOTHHU.
OBOJIIOIMOHHASA aHTPOIOJIOTHUS U TAaJe0aHTPOMOJIOTHSl YEeJIOBEUECKUX MOMyJsiiuil. buoconuanbuble
UCCIIeIOBaHMs MPUPObI YenoBeka. VcciaenoBanue KOABOMIONMUA OUOJOTMYECKOTO U COLUANBHOTO B
YeloBeKe.

Jdemoncrpanum:

Hoprperst: Y. lapsun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacumos.

Tadbauubt u  cxembl: "Metonsl  antponoyoruu", "['ogoBHOM  MO3r  uenoBeka',
"YenoBekooOpa3Hble 00e3bsHbl", "Ckener uenoBeka M ckeneT mmumnanze", "PyaumeHtsl u
ataBm3Mbl",  "JIBwkymme  cuiabl  aHTpororeHesa',  "DBOJIONMOHHOE  JpPEeBO  YesoBeKa',

"Apctpanonutek”, "Yemoek ymenbiit", "UenoBexk mnpsMoxonamui", "JleHucoBckuili uenoBek',
"Heannepransupl", "KpomanboHisl", "Ilpenku denoseka", "Otamnbel sBostonuu 4venoseka', "Packl
yeioBeka'.

OOopynoBanme: MyJSDKM OKaMEHEJIOCTEHM, NPEIMETOB MAaTEpUAJIbHOM KyJIBTYphl IPEAKOB
YeJloBeKa, penpoiaykimu (dororpaduu) KapTHH ¢ MHQOIOTHYECKUMH U OMOIEHCKUMH CHO’KETaMH
NPOMCXOXKACHUSI 4YelloBeKa, (ororpaduu HaxXOJOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJeT
4esloBeKa, MOJENb dYepelra 4YeloBeKa M 4Yepena IIMMIIAH3€, MOJENb KUCTH 4YeJIOBEKa M KUCTH
IIMMITaH3€, MOJIEIU TOpCa MPEJAKOB YEIOBEKa.

JlabopaTopHasi pa6ora "/3ydeHrne ocOOEHHOCTEH CTPOCHMsI CKeJleTa YeJIOBEKa, CBS3AHHBIX C
MPAMOXOXKIECHUEM .

IIpakTnyeckas padora "3yueHne 3K0JI0THYECKUX aJanTalil yejoBeka'.

Tema 6. Jxo/0rusi - HayKa 0 B3aMMOOTHOLIEHHAX OPraHM3MOB W HAJOPraHM3MEHHbIX
CHUCTEM C OKpPYKaKoLel cpenoii.

3apoxzaeHnue U pazButue skonoruu B Tpynax A. I'ymbonpara, K.®@. Pynse, H.A. Ceepiiosa,
3. I'exkens, A. Tencnun, B.H. CykaueBa. Pa3nensl u 3agaun sxosnorun. CBsi3b 3KOJOTHH C IPYTUMHU
HayKaMH.



Metoabt skonorud. lloneBble HaOmoAeHHS. OKCIEPUMEHTHl B OKOJOTHM: IPHPOIHBIC
u naboparopHble. MoJienupoBaHUE B HKOJOTUH. MOHUTOPHHI OKPYXaroIled cpenbl: JOKaJbHBIH,
PETHOHAIBHBIN U TJI00ATBHBIH.

3HaueHue HKOJIOIMUECKUX 3HAHUU JUISl 4eNOoBeKa. DKOJOTHYECKOEe MHPOBO33PEHHE KaK OCHOBA
CBsi3eil yenoBeuecTBa ¢ mpuponod. DopMHpoBaHUE SKOIOTHYECKON KYJIbTYPbl M 3KOJOTMYECKOU
rPaMOTHOCTH HaceIeHUs.

JdemoHcTpaumnu:

IHoptpersr: A. I'ym6onbar, K.®. Pyase, H.A. CeBepuos, O. I'ekkenb, A. Tenciu, B.H.
Cyxkaues.

Tadauubl m cxembl: "Pazgensr skonorun", "Mertomsl skonoruun”, "CxemMa MOHUTOpPUHIa
OKpY’Karomieu cpest".

JlabopaTopHasi padora "/3ydeHne METOOB YKOJIOTMYECKUX HCCIIEIOBAHUMN" .
Tema 7. Opranusmsl 4 cpefa 0OMTaAHHUS.

Dkosorudeckre (GakTopbl U 3aKOHOMEPHOCTH MX JeiicTBus. Kiaccudukamus sKOJIOrHYECKUX
dakTopoB: abuoTuueckue, OHOTHYECKHE, aHTpormoreHHble. OOIMEe 3aKOHOMEPHOCTU JACUCTBUA
skonornueckux QaktopoB. [IpaBuno munumyma (K. [lnpenrens, FO. JIu6ux). TomepaHTHOCTS.
OBpPUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKoysorudyeckuil ¢akxrtop. [leiicTBue pa3HBIX YYacTKOB
COJTHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIBI PACTEHUH U KUBOTHBIX 110 OTHOLICHHUIO
K cBeTy. CurHasibHast poJib cBeTa. @oTonepruou3M.

Temneparypa kak oskosorndeckuil ¢akrop. [leficTBue TemmepaTypbl Ha OpraHU3MBbI.
IToMiknIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxaocTs kak sxonoruueckuit paxrop. [Ipucrnocobnenns pacTeHuit K MOIIEPKaHUIO BOJTHOTO
Oanmanca. Krnaccudukaimusi pacTeHHii 1O OTHOIIEHHIO K Boje. IIpucmocoOneHus KUBOTHBIX
K U3MEHEHHUIO BOJIHOTO PEXUMa.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, [IOYBEHHAs, TJIyOUHHAas
NOJNOYBEHHAs!, BHYTPUOpPraHW3MeHHas. DOU3NKO-XMMHUYECKHE OCOOCHHOCTH CpeA  OOWTaHHA
opranu3MoB. [IprcrnocobaeHns OpraHu3MOB K JKU3HU B PA3HBIX CPEIax.

buonoruueckue putmpl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE UM TOJUYHBIE PHUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Kuznennsie Gopmber opranusmoB. Ilonsitue o >xu3HeHHOW ¢opme. JKuzHeHHBIE (OPMBI
pacTeHWii: JepeBbs, KyCTaPHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TPAaBHI.
XKuzneHnpie GOPMBI )KUBOTHBIX: TUAPOOUOHTBI, T€OOMOHTHI, a9p0OUOHTHI. OCOOCHHOCTH CTPOCHHS U
o0pas3a KH3HH.

buotuueckue Qaxtopbl. Bumbl OMOoTHYECKHX B3aWMOJEHCTBUNA: KOHKYpPEHIMS, XHIIHHYECTBO,
cumOuno3 u ero ¢opmsl. Ilapazutusm, xoomeparys, MyTyaJu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxJIeOHMUecTBO). Herpodudueckue B3amMonelcTBUS (Tommueckue, ¢opudeckue, (adpuueckue).



3HayeHne OMOTHYECKMX B3aUMOJCHCTBUN JJsl CYIIECTBOBAHUS OPraHU3MOB B Cpelae OOMTaHUS.
[IprHIMIT KOHKYPEHTHOTO UCKIIFOUECHUS.

JdemoHcTpauuu:

Tabauubl U cxembl: "Oxonorumueckue @axrtopel”, "CseToBoil cnekTp", "OKojgorumueckue
TPYIIBl KMBOTHBIX IO OTHOWICHHIO K cBeTy'", "TermnokpoBHblE >XUBOTHbIE', "XOIOIHOKPOBHBIE
KUBOTHBIE", "®usnojornyeckwe amanTanuu SKUBOTHBIX", "Cpempl oOWTaHWS OpraHu3MoOB',
"buomornueckue putmbl", "Kusnenneie dopmbel pacteHuit”, "JKuzHeHHble (GOpPMBI KHUBOTHBIX'",
"OkocucTteMa IMIMPOKOIMCTBEHHOro Jieca", "Okocucrema xBoWHoro useca", "llemn nurTanusa",
"XumanuectBo", "[Tapazutuzm”, "Konkypenuus", "Cum6mo3", "Kommencammzm".

OO6opynoBanme: repdapuu pacTeHU U KUBOTHBIX, PUCITOCOOICHHBIX K BIUSHUIO Pa3INIHBIX
IKOJIOTHYECKUX (PAaKTOPOB, TepOapUu CBETONFOOUBBIX, TCHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHUH,
CBETOJIOOMBBIC, TCHETIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTCHHS, TepOapHH U KOJUICKIHH
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOpPO30YCTOMYMBBIX PACTEHUM, uydena NTULl U 3Bepei, repdapuu
pacTeHuii, oTHOcAUMXCA K rurpoduram, kcepoduram, Me3oduraM, KOMHATHbIE PACTEHUS JTaHHBIX
rpyMNM, KOJJIEKIUU KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax, repdapuu U KOJJICKUIUU PACTCHUH U
JKUBOTHBIX, 00JQJAIOIINX YepTaMU MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUU KU3HHU,
repOapud W KOJUICKIIMM PACTEHMH U >KMBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJIEKIUU
YKUBOTHBIX, yYACTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas pa6ora "BpisiBiieHre MpUCIIOCOOICHUI OPraHU3MOB K BIUSHHIO CBeTa'.
JlabopaTopnasi pabora "BolsiBieHre npucnocodJeHuil OpraHu3MOB K BIUSHUIO TEMIEPATyphl'.
JlabopaTopHasi padoTa "AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN M3 PAa3HBIX MECT OOUTaHUs".
Tema 8. Jkos10rusi BUAOB M NOMYJIALMI.

DKOJOrHYecKre XapakTepucTuku nomyssiuuu. [lonmynsauusa xak Ouonoruyeckas cucrema. Poib
HEOJTHOPOJHOCTH Cpelibl, GPU3NYECKUX OapbepoB U 0COOEHHOCTEH OMOJIOTUU BHAOB B (POPMHUpPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYypbl Homyiasiuuid. OCHOBHBIE MOKAa3aTeIu TMOMYJSIIUU: YUCIECHHOCTD,
IJIOTHOCTh, BO3PACTHAsI W TMOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpALHS.

Dkojorudeckas CTpykrypa momyisnud. OIleHKa YHCICHHOCTH MOmyJsnuu. JlmHaMuka
MOMYJSIIAA M €€ PEeryJsiiusi. BHOTHYeCKUi TMOTSHIMAN MOMYJIsuu. MoaenupoBaHUe IWHAMHKU
noryJisiiue. KprBbIe pocTa YMCICHHOCTH MOy, KpuBbie BEDKUBAHUS. PeryIisiius 9uCIeHHOCTH
MO JISIIIAI: POJTb (PaKTOPOB, 3aBHUCSIINX M HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTUYECKHE CTPATETHH
BUOB (1- 1 K-cTparerun).

[TonsiTne 00 »HKomoruuyeckoil Hume Buaa. Mectooburanue. MHoromepHas MOJETb
skosornyeckod Humm J.M. XarumHcona. Pasmepsl skomoruueckod HuM. IloTeHumanbHas
Y peaau30BaHHas HULIU.

Bun xak cucrema nomynsuMid. Apeanbl BHIOB. Buapl M HMX JKU3HEHHBIE CTPATETHUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMCpHOCTI/I IIOBCIACHHUA U Mnrpaunﬁ JKUBOTHBIX. bHoJjiorndeckne MHBa3HU JYXKCPOAHBIX
BU0B.



JdemMoHcTpanum:
Hoptper: .M. XaTunHCOH.

Tabauubl M cxeMbl: "DKoJOrMueckue xapakTepucTuku nomyssiuu', "lIpocTpancTBeHHast
cTpykTypa nomyisaiun', "Bo3pactHeie nupamuabl nomynsuun”, "CKoOpocTh 3aceaeHus] TOBEPXHOCTH
3eMIM pa3IndHbIMU opranuzMamu’, "Mogens sxonorudeckoit Hum .M. XatunHcona".

Oo6opynoBanue: repoapuy paCTeHUN, KOJUICKITUN KUBOTHBIX.
JlabopaTopHasi padora "[IpucrnocobseHns ceMsiH paCTeHHI K pacceleHn 0",
TeMa 9. DK0JI0THA CO00MIECTB. JKOJOTHIEeCKHE CHCTEMBI.

CooOmiecTBa opraHu3moB. buorieHo3 u ero crpyktypa. CBs3u MeXIy OpraHu3MamH B
OHoIIEHO3E.

Oxocucrema kak oTkpbitasg cuctema (A.Jl. Tencnu). dyHKIMOHAIBHBIE OJIOKHM OpPraHU3MOB
B DKOCHCTEME: TPOAYICHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBau. Tpodudeckue menu
u cetu. Abnotnueckne OJOKM 3KocucTeM. [louBwl W mibl B dKocucTemMax. KpyroBopoT BemiecTB u
MOTOK SHEPTUH B 3KOCHUCTEME.

OCHOBHBIE MOKa3aTeNIH DKOCHUCTEMBI. brmomacca u MMpOAYKIMA. DKOJIOTHYECKHE MMUpaMHu bl
YHUCCII, OHoMacchl U OHCPIruu.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB - Cykieccud. [lepBUuHBIE M BTOpPHYHBIE
CYKIIECCUH U MX NPUYHMHBI. AHTPOIIOT€HHBIE BO3JEHCTBHA Ha cyKueccuu. KinmakcHoe cooluiecTBo.
bropa3znoobpa3zue 1 moJHOTa KPyroBOpPOTa BEIIECTB - OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHBIE 3KOCUCTEMBI.

AHTpPONIIOTEHHBIE  JKOCHCTEMBI.  Arposkocucrema.  ArpoueHos.  Pasnmmuumsa — mexnay
AHTPOIIOI€HHBIMU U IIPUPOIHBIMU HKOCUCTEMAMH.

Ypb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opojackas duopa u dayHa.
CuHaHTpOIM3aIUsl TOPOJCKON (ayHbl. bHojormueckoe M XO3SWCTBEHHOE 3HAYCHHE arpodKOCHUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aWMOJCWUCTBUN OPraHU3MOB B HJKOCHUCTEMAX.
IlepeHoc SHepruM M BEUIECTB MEKJIY CMEKHBIMH 3KOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB,
MOMYJISIUHANA U 3KOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JEHCTBUM.

MCTOI[OJ'IOFI/ISI MOHHUTOPHHTA CCTCCTBCHHBLIX U aHTPOIIOTCHHBIX 9KOCUCTEM.
JdemoHcTpauuu:
IMoptper: A.Jl. Tencnu.

Tabauubl u cxembl: "CTpykTypa OwuoreHosa", "DkocucTema IIMPOKOJIUCTBEHHOTO Jieca',
"Oxocucrema XBoHHOro jeca", "@yHKIMOHaJbHBIE TPYNIBl OPraHU3MOB B 3KOCHCTEME',
"KpyroBopot BemecTB B akocucteme", "Llenu nutanus (mactOumiHas, AeTputHas)", "DKomoruueckas
nupampaa yucen", "Dkonoruyeckas nupamuga Ouomaccel”, "DKoiorndyeckas nmupaMuaa SHepruu”,
"O6OpazoBanue Oomota", "IlepBuunas cykmeccus", "BoccraHoBieHue Jeca Tmocie Tmoxkapa',



"Oxocucrema ozepa", "Arponenos", "KpyroBopor BemecTB M IOTOK 3HEPIMM B arpoueHose’,
"ITpumeps! ypOoskocucTeM".

Oo6opynoBanue: repbapuu pacTEeHUM, KOJUJICKIIMM HACEKOMBIX, uydYella NTHUI[l U 3Bepew,
repOapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIETh IKOCUCTEMBI.

IIpakTuyeckas padora "l3ydenue u onucanue ypoosKocucTeMsbl".

JlabopaTopHasi paGora '"lV3ydeHwe pa3zHOOOpaswsi MEIKHX TIOYBEHHBIX UJICHHUCTOHOTHX
B pa3HbIX dKOCUCTEMaxX'".

Jkckypeust "OKCKypcHss B TUIMYHBIM OuoreorneHo3 (B ayOpaBy, Oepes3HsK, €JbHUK,
Ha CyXOJI0JIbHBIN MJIM MOMMEHHBIH JIyT, 03epo, 60510T0)".

IKCKypcus "OKCKypcHsl B arpodKOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE X035CTBO)".
Tema 10. Buocdepa - rinodanbpHas 3KocucTemMa.

Bruocdepa - obmierranerapHas 00oouka 3emMid, TIe CyIIECTBYET WM CYIIECTBOBAaja >KHU3Hb.
PazButne nmpeacrasnenuit o 6uocdepe B Tpyaax J. 3tocca. Yuenue B.M. Bepnanckoro o 6mocdepe.
O6nactu 6uocdeps! u ee coctas. JKuBoe BemecTBo 6Mocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIIecTBoBaHUsl Ouocdepsl. OcobeHHOocTH OWochepsl Kak TiI00aabHOM
9KOCUCTeMBI. J[MHaMHUecKkoe paBHOBecue B Ouocdepe. KpyroBopoThl BemiecTB U OMOT€OXMMUYCCKHE
IUKIBI (yriiepoa, a3ota). PUTMHUHOCTH sBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOMHBIE Jeca,
CMEIIAHHbIE W IIMPOKOJMCTBEHHBIE Ji€ca, CTENH, CaBaHHbI, IYCTbIHM, TPOIMYECKHUE JIeca,
BBICOKOTOpbsi. Kinnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa U (QYHKIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOr0 MOTEHIMaTa M OMOC(EpHBIX
GbyHKIMA.
JdemoHncTpaumnu:

IMoptperni: B.. Bepnaackuii, 3. 3tocc.

Ta6muust u cxembl: "['eocheprr 3emnu", "Kpyrosopor azora B mpupone", "Kpyrosopot
yraepoaa B mpupone”, "Kpyrosopor kucnopoga B mnpupoze”, "Kpyrosopor Boabl B mnpupoze",
"OcnoBuble Ouomsbl cymu", "Knumatuueckue nosica 3emun", "Tynnapa", "Taiira", "Cmemannsiii jec”,
"[lupokonucteennsiit gec", "Crens", "CaBanna", "[lycteias", "Tponuyeckuii nec".

Oo6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUHU YKUBOTHBIX.
Tema 11. YesioBek M OKpYy:Ka0IIAs cpeaa.

DKOJIOTHUECKUE KPHU3UCHI U MX NMpUYMHBL. Bo3aeicTBue uenoBeka Ha Ouocdepy. 3arps3HEHHE
BO3YyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE BOJHON cpenbl. OXpaHa BOJHBIX PECypCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO
U J)KUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Ipupoabl. Kpacusie kHuru. Oco0o oxpaHseMble
npupoanblie Tepputopun (OOIIT). borannueckue caibl 1 300JI0THUECKHE TAPKH.



OcCHOBHbBIE TPUHLUIBI YCTOWYMBOIO pa3BUTHs 4YEJIOBEYECTBA W NpUpoibl. PanmonanbHOe
NPUPOAONOIb30BAHUE U COXpaHEHHWEe  OHoioruyeckoro  pasHoobOpasuss  3emuu.  OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX SKOJOTHYECKUX KPU3HCOB. OCOOEHHOCTH COBPEMEHHOT'O KPH3HCA U €T0
BCPOATHBIC ITOCIICACTBUAA.

Pa3Burtue MCTOJO0B MOHUTOPHUHIA PA3BUTHUA OITACHBIX TEXHOTCHHBIX ITPOLECCOB.
JdemoHcTpaumnu:

Tabauubl U cxembl: "3arpssHenue atmocdepsl”, "3arpssHenue ruapocdepsr”, "3arps3HeHHe
nouBsl", "IlapuukoBblii 3¢dekt", "Ocobo oxpaHsemble MpupogHble Teppuropuu", "Moxenu
yIpaBisieMoro mupa'.

O0opynoBanme: ¢ororpadun OXpaHSEMbIX pPACTEHMH M IKUBOTHBIX KpacHON KHHTH
Poccutickoit @enepanuu, KpacHoil KHUTM peruoHa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS PABOYEW ITPOI'PAMMBI
ITIO BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

DI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS 00YYaIOUIMMUCS MPOTrpamMm
cpenHero o0Iiero o0pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpyKkType JNMYHOCTHBIX pe3ylbTaTOB OCBOCHHMA paloueil mporpamMmbl MO OHOIOTHH
BBIJIEJICHBl CJIEIYIOIIME COCTABISIOLIUE: OCO3HAHUE OO0YYarOIIMMMCS POCCUNCKON TIpakJIaHCKOMN
UJACHTUYHOCTU - TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIEICHHIO, HAJINYUE
MOTHBAIIHH
K 00y4eHHI0 OMOJIOTHH, LIeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTUYHOCTU HAa OCHOBE
KIIFOYEBBIX IEHHOCTEH M HCTOPUUYECKUX TPAIUIMM pa3BUTHUS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTH 00YyYarolMXcs PYKOBOJCTBOBATHCS B CBOCH JESATENLHOCTH 1IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMH CHCTEME OHOJOrMYECKOro o0pa3oBaHMs, HAJUYHWE MPABOCO3HAHUS
HKOJIOTHYECKOM KyJbTYphl, CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS pabodeil MporpaMMmbl 1O OWOJOTHM JIOCTUTAIOTCS B
CAHUHCTBEC y‘-IG6HOI71 M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TpPAAULIUOHHBIMU
pOCCHfICKPIMH COOMOKYJIbTYPHBIMHU, HUCTOPHYCCKHUMH W AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMU,
MMPUHATBIMU
B oOOmIecTBe NpaBWJIaMH M HOPMaMHU IOBEIEHHUS U CHOCOOCTBYIOT MpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS M CaMOPA3BUTHSA, pa3BUTUS BHYTPEHHEW MO3UMUUU JUYHOCTH, IATPUOTU3MA
M YBWXKEHUA K 3aKOHY W MpPaBONOPANKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBaXXCHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACICAUIO U TPAJAMIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit Denepaunu, NpUpOJE U OKPYKAKOLIEH CpeE.

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHUS ydueOHOro mpeamera "bBuonorus" DOKHBI OTpa)xartb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYalONIMXCS PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEHN JTUYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOEeXKIEeHUH,
COOTBETCTBYIOIMX TPATULMOHHBIM LIEHHOCTSM POCCHUICKOro OOIIecTBa, pacIIMpEeHUe >KU3HEHHOTO
OIbITa M OIBITA AEATEIBHOCTU B IIPOLIECCE PEATU3ALMNA OCHOBHBIX HAINPABICHUM BOCIUTATEIBHON
JESATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) TpaXXAaHCKOT'O BOCIIUTAHUA:


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&dst=4&field=134&date=20.05.2025

c(OPMHPOBAHHOCTH I'PAXKIAHCKON MO3UIMK OOYYAIOLIErocss KaK aKTUBHOIO M OTBETCTBEHHOTO
YJIeHa POCCHICKOro O0IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U ITPABOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOp‘ICCKOfI ACATCIIBHOCTH IpU CO3JaHUUN y‘{e6HI)IX IMIPOCKTOB,
pEeIICHUN y‘-Ie6HI)IX U II03HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUU OMOJIOrHYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTB OMpENENsITh COOCTBEHHYIO MO3MIIMIO MO0 OTHOLIECHUIO K SIBJCHUSIM COBPEMEHHOM
YKU3HU U OOBSICHSTH €€;

YMCHHUEC YYUTBIBATHL B CBOHUX JEUCTBUAX HCO6XO,Z[I/IMOCTL KOHCTPYKTUBHOT'O B3aMMOJACHCTBUS
JIoJIei ¢ pa3HbIMU y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMHU U COLTUAJIbHBIM ITOJIOKCHUCM

T'OTOBHOCTB K COTPYAHUUICCTBY B noponecce COBMCCTHOI'O BBIINIOJTHCHUA y‘-Ie6HBIX,
MO3HAaBATCJIbHBIX WU UCCIICAOBATCIBCKUX 3a/lad, YBAXUTCIIbHOIO OTHOMICHUSA K MHCHHIO OIIIIOHCHTOB
pH 00CYK/IE€HUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;
2) NaTpUOTHUYECKOTO BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCHMCKONW TpaKAAHCKOW WACHTUYHOCTH, NATPUOTH3MA, YBAXKCHHS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Niepen PoanHoil, ropaoctu 3a cBoii kpaii, cBoto Poauny,
CBOMH S3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILECHHWE K IPUPOJHOMY HACIEAUI0 U MAMATHUKAM IPUPOIBI, NOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCO6HOCTB OIICHHUBATh BKJIAJ pOCCHfICKHX y‘-ICHI)IX B CTAHOBJICHHUC U pa3BI/ITI/Ie 6I/IOJIOFI/II/I,
IIOHUMAaHUS 3HAYCHUA 6I/IOJ'IOFI/II/I B ITIO3HAHUH 3aKOHOB HpI/IpOI[I)I, B JKXU3HHU YCIIOBCKA U COBpCMeHHOFO
00111eCTBa;

ujciHas yOeXICHHOCTh, TOTOBHOCTh K CIY)KeHHUIO M 3amure OTedecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:
OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOTO HapOAa;
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OIEHHMBATh CHUTYAIlMI0 M IPHHUMATh OCO3HAHHBIE PEUICHUS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBCTCTBCHHOC OTHOIICHHWE K CBOUM POAUTECIIAM, CO3JAaHUIO CEMBHM Ha OCHOBE OCO3HAHHOI'O
IMPUHATHA HCHHOCTeﬁ CEMEMHOM KU3HH B COOTBETCTBUH C TpaauiousiMHu HApOJ0B POCCI/II/I;

4) 3CTCTUYCCKOI'O BOCIIMTAHHUA

JCTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO MU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



IIOHMMAaHHUEC SMOIIMOHAJIbBHOI'O BO3,Z[€I>'ICTBI/IH JKUBOI mpupoabl U €€ ICHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATh KA4eCTBA
TBOPYECKOM JIMYHOCTH;

5) bu3uIeCKOro BOCIIUTAHUS:

MOHUMAaHHWE W peaJm3alus 3J0pOBOro W 0Oe30MacHOro oOpasza >KM3HU (3M0pOBOE THUTAHUE,
COOJIFOJIEHNEe THUTHEHHYECKUX TpPaBWI M HOPM, COATAHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
peryisipHasi (u3NYecKass akKTUBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3I0POBbIO;

MOHMMaHHE LIEHHOCTH TPaBWJI MHAMBHIYaJbHOIO U KOJUIEKTMBHOTO O€30IaCHOTO MOBEACHUS
B CUTyalUsIX, YTPOXKAIOIIUX 310POBbIO U )KU3HU JIIOJEH;

OCO3HAaHWE TIOCIEACTBUA UM HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aJKOIoJs,
HapKOTHKOB, KYpPEHHUs);

6) TPyIOBOTO BOCIIUTAHUS:
TOTOBHOCTB K TPY/1y, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K aKTHBHOM JACATCIIbHOCTHN TEXHOJIOTHYECKOM M COIIHAILHOMI HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATD, IINIAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJIHATE TaKYIO ACATCIIBHOCTD,

UHTEpEC K pa3IuyHbIM cdepam NpodhecCHOHAIBHONW JEATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIH BHIOOP OyAyIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA TIPOTSKEHUH BCCH KU3HU;
7) SKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKH 11€JIeCO00Pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHHMKY KH3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTMYECKOW KyJNbTYypbl: MNPUOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUHN ISl OKPYKaIOIIel Cpeibl;

OCO3HAHHE TJI00ATIHLHOTO XapaKTepa 3KOJIOTHICCKUX HpO6J’IGM u HYTeﬁ HX PCIICHUA,

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MPU U3YYECHUH OMOJIOTUU 3HAHHUS U YMEHHS MPHU
pelIeHn: TpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM IMPUPOAOIOIBE30BaHUEM (COONIOICHUE TIPABHII
MOBCACHHUA B MPHUPOAC, HAIMPABICHHBIX HAa COXPAaHCHHUEC PABHOBCCHA B 3KOCUCTEMAax, OXpaHy BHU/OB,
IKOCUCTEM, OHoChephl);

AKTHBHOE HEINpUATHE JECWCTBUM, NMPUHOCALIUX BpEJ OKpYXKaroLEeHd NPUPOJHON Cpele, YMEHHE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE HSKOJIOTMYECKHE IOCIENCTBHS MPEIIPUHUMAEMBIX JEHCTBUH
Y TIPEJOTBpAIIATh UX;

HaJIMYME€ PA3BUTOTO HKOJOTMYECKOTO MBILIUIEHHS, OSKOJIOIMYECKOM KyJIbTYpbl, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM  HANpPaBJICHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA  HWMH B
[IO3HABATEJIbHOM, KOMMYHMKATHBHOM U COLMAJIbHOM IpPaKTHKE, TIOTOBHOCTH K YYacTUIO B
IIPAKTUYECKOU AEATEIbHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH;



8) LICHHOCTH Hay4YHOI'O IIO3HAHMSL:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd U OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOTO HA JHUAJOre KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIbTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHUTATENIBCKOM KYyJBTYpbl KaK CpPEACTBA B3aUMOJECHCTBHS
MEXIY JIOIBMH U ITI03HAHUSA MUDA,

NIOHMMaHue cnenuupuky OHONOTMM Kak HayKd, OCO3HAaHUS ee poilu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOTO MBIIIICHHS, CO3/IaHUM LIEJIOCTHOTO MPECTaBICHUs 00 OKPYKAIOLEM MUpPE
KaKk O €JUHCTBE NPHUPOJbI, YeloBeKa W OOIeCTBa, B IO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH
U pelIeHuH MpoOJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOEKICHHOCTh B 3HAUUMOCTH OMOJIOTHH JIJISi COBPEMEHHOM ITUBUIIH3AINH: 00ECTICYCHUST HOBOTO
YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3JIaHUE TICPCIIEKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pEIIaTh
pecypcHble TpOOJEeMBbI Pa3BUTHs UYEJIOBEYECTBA, IIOMCKA IMyTed BBIXOJA W3 TJIOOAIBHBIX
HKOJIOTMYECKUX TpobiieM M obecreueHusi Mnepexoja K yCTOWYMBOMY Pa3BUTHUIO, PallMOHATIbLHOMY
HCIOJIb30BaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHUH OWOJOrMYECKUX 3HAHUM B IIEISX MOBBIIICHUS OOIIEH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHM KaK COCTaBHOM 4YacTH (PyHKIMOHAIBbHOM
IPaMOTHOCTH O0ydJaromuxcs, opMUpyeMoi py U3y4YEeHUHU OHOJIOTUH;

INOHMMAHHUEC CYHIHOCTH MCTOAOB II0O3HAHHA, HUCIOJB3YEMbIX B CCTCCTBCHHBIX HAyKax,
CIIOCOOHOCTH HMCITOJIb30BaTh MMOJIy4a€MbIC 3HAHUA JIA aHallu3a U 00BSACHCHHMS SIBJICHUI OKpYKarouero
MHpa U MNPOUCXOJAAIINX B HEM H3M€H€HHI>1, YMCHHUE ACIIATh 000CHOBaHHBIC 3aK/IIOUYEHUS Ha OCHOBE
HAay4YHBIX q)aKTOB N UMCIOIUXCA TaHHBIX C TEJIbIO MOJIYUCHUA TOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJL30BATh OMOJOTMYECKHE 3HAHMS AJI1 PCIICHUA l'IpO6J'I€M
B PCAJIbHBIX ) KU3HCHHBIX CUTYyalIUAX;

OCO3HAHUEC 1ICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATL TPOCKTHYIO
H UCCIICAOBATCIIBCKYIO ACATCIbHOCTD NHAUBUAYAJILHO U B TPYIIIC,

TOTOBHOCTb U CIIOCOOHOCTDH K HETIPEphIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH MO0 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMHU IMTOTPEOHOCTSIMHU.

B mpomecce AOCTHKEHHST JTHMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS OOYYArOIIMMUCS TPOTPAMMBI
CpemHero o0mero oOpa3oBaHUs Yy OOYYArONIMXCSI COBEPIICHCTBYETCS SMOIMOHAIBHBIM WHTEIUICKT,
NpeIoIararoIni copMUPOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIHOCOOHOCTh IOHHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHME,
BUJICTh HAMPaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIMOHAILHON C(ephl, ObITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAaHUs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHMMAaThb OTBETCTBEHHOCTH
3a CBOE IOBEJIEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOILMUOHAIBHBIM H3MEHEHHUSM U TPOSBIATH
TrHOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHef/'I MOTHUBaLUu, BKJIIO‘{aIOIlIGfI CTPEMIJICHHUEC K JOCTUKCHHUIO LCJIU U YCIIEXY, OIITUMU3M,
HHUIIMAaTUBHOCTb, YMCHHUC HeﬁCTBOBaTB, ncxoasa nu3 CBOUx BOSMO)KHOCTGI\/’I;



OMIIATHUH, BKJIIO‘-IaIOH.[efI CIIOCOOHOCTHL  ITOHUMATh 9MONHUOHAJIBHOC COCTOSIHUC JPYTUX,
YUUTBIBATH €ro npu OCYHICCTBJICHUHA KOMMYHHKAIUH, CIIOCOOHOCTD K COYYBCTBHUIO n
COTEPEIKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIIEHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3periaTh KOH(QIUKTHL.

MeranpeamMeTHbie Pe3ysibTaThl OCBOCHHMsS ydeOHOro mpenvera "buomorums" BKIOYAOT:
3HaYMMble  JUII  (OPMHMPOBAHUSA  MHUPOBO33PEHUS  OOYHAIOUIMXCS  MEXKIUCLUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOIIeHayUHble MOHATHS, OTpaXkarolllyue LEJIOCTHOCTh HAyYHOH KapTHUHBI MHpa U
cnenu(rKy METOJOB IO3HAHMS, MCIOJIb3yeMbIX B ECTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPrus,
SBJICHHE, MPOIecC, CUCTeMa, HAY4YHbIH (haKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNe, HAOIIOJCHUE, W3MEPEHHE, JKCIEPUMEHT W JpyTue); yHUBEpCaJbHBIC Yy4YecOHBIC
JeiicTBUs (103HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 0OECTIEUNBaIOIIUE (POPMUPOBAHUE
(GYHKIMOHAIBHOW TIPaMOTHOCTH M COLUUAIbHOM KOMIETEHLUHMH OOy4YaroIuXcs; CIOCOOHOCTb
00y4aroIMXCcsl MCMOJIb30BaTh OCBOCHHBIE MEKIAMCLUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHHUA H
yYHHMBepcallbHble YdeOHbIE IEHCTBHS B TO3HABATENBHOMN U COLMAIBHON MPAKTUKE.

B pesynbTare n3ydeHus 6MOJIOTUU Ha YPOBHE CPEJHEro 001Iero oopazoBaHus y o0yyaromerocs
OyayT cpopMHpOBaHBI MO3HABATENbHbIE YHHMBEpCAJIbHbIC y4eOHbIE AEUCTBUS, KOMMYHHKATHBHBIC
YHHMBEpCaJlbHbIE yueOHbIe IeHCTBHS, PETyIATUBHbIC YHUBEPCAJIbHBIC yUeOHbIE IEHCTBUS, COBMECTHAs
JEATECIBHOCTD.

MertamnpeamMeTHble pe3yIbTaThl OCBOSHHS padoUeil MporpaMmbl CpeiHero oomero oopa3oBaHus
JIOJDKHBI OTPaXaTh:

OBJ'Ia,HeHI/Ie YHI/IBepcaJ'IBHBIMI/I yqe6HBIMI/I I1IO3HABATCJIbHBIMHA ﬂeﬁCTBHHMHZ
1) 6a3oBbIe JTOTHYECKUEC JECHCTBHUS:

caMoCTOSITeNNbHO  (OpMyNIHpPOBaTh M aKTyaJU3UpOBaTh  MpoOJieMy,  paccMaTpHUBATh
€€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUs (aHanM3a, CHHTE3a,
CpaBHEHUsI, Kiaccu(uKalnuu, 0000IIeH s ), PACKPBIBATh CMBICI OMOJIOIMYECKUX MOHSATHH (BBIIACIATDH
UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh CBSI3U C IPYTUMU MOHATUSAMU);

OMPEACIIATL HCIU ACATCIBHOCTH, 3a/laBast MapaMETPbl U KPUTCPUN UX NOCTHIKCHUA, COOTHOCUTH
PE3YIbTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJIAMU,

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHU KUBOI MPUPOIBL;

CTPOUTH JIOTHYCCKHEC PACCYKICHUA (I/IH,I[YKTI/IBHBIC, JACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBISBJIATH
3dKOHOMCPHOCTU MW MPOTUBOPCHUUSA B PpaCCMATPpUBACMBIX SBJICHUIX, (bOpMy.]'IPIpOBaTB BBIBOABI H
3aKJIIOYCHHA,

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl TMPEJICTABIICHUS CYIIECTBEHHBIX CBS3eH
U OTHOIICHWH B HM3ydaeMbIX OHOJIOTMYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUMH PA3HOTO poJa,
BBISIBIICHHBIX B Pa3JIMUYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH pEHICHUS MPOOJIEMBI C YYETOM aHaju3a HMEIOIIMXCS MaTepUaabHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTb, OLCHUBATL COOTBCTCTBUC PE3YJILTATOB MLCIIAM,
OLICHUBATHL PUCKU HOCJ’IGIICTBI/Iﬁ JACATCIIbHOCTH,

KOOpD/JMHUPOBaTh M  BBHINOJNHATHE pabOTy B  YCIOBUSAX  PEAITbHOTO, BUPTYaJbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I peI_HeHI/II/I JKN3HCHHBIX HpO6J’IeM;
2) 6a30BBIC UCCIEAOBATEIIBCKUE JCHCTBUSA:

BJIaJACTh HaBbIKaAMH y‘le6H0—I/ICCHe,Z[OBaTeHBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH, HaBbBIKaAMH
pa3peuicHusd HpO6J’IGM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOIOB
peICHUS NPAKTUICCKUX 3a/1av, IPUMCHCHUIO PAa3JINYHbIX MCTOAOB ITO3HAHUAA,

HCIIONIB30BaTh PA3jU4HbIC BUIbI JEATEIBHOCTH II0 IIOJy4YEHMIO HOBOI'O 3HAHUA, €T0
UHTEpIpEeTalni, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX CHUTyalMsiX, B TOM YHUCIE IpH
CO3aHUU YYEOHBIX U COL[MAJIbHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIA THI MBIIUICHHS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMHU
MOHATUAMU U METONAMMU;

CTaBUTh H q)OpMYJ'II/IpOBaTB COOCTBEHHEIE 3aJadyud B O6pa3OBaTeHBHOﬁ JACATCIIBHOCTHU
U JKU3HCHHBIX CUTYAlUIX,

BBISABIIATH [IPUYMHHO-CIEACTBEHHBIC CBS3M U AKTYaJIM3UPOBATH 3a/ady, BBIABUraTb TUIIOTE3Y
€e pelIeHUs, HaXOAUTh apryMEHThI I J0KAa3aTeabCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh IapaMeTpPhl
Y KpUTEPUH PELICHNUS;

AHAJIM3UPOBATDH IMOJYUYCHHBIC B XOAC PCHICHUA 3aJdadn PE3YJIbTAaTbl, KPUTHYCCKU OLICHUBATH
HUX JOCTOBCPHOCTD, IPOTrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX,

AaBaThb OUCHKY HOBBIM CUTYyallUsAM, OICHHUBATb HpI/IO6peTeHHLII71 OIIBIT,

OCYIIECTBIISATh  IICJICHANPABIICHHBIA TMOWCK TepeHoca CPEACTB U CHOCOOOB  JIEHCTBHS
B IIPO(heCCHOHANBHYIO CPey;

YMCTb IIEPCHOCUTL 3HAHUSA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obiactu KHU3HCACATCIIBHOCTH,
YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX TPCIMCETHBIX O6J13.CTCI71;

BBIJIBUT'aTb HOBBIC UACH, MMPEAJIAraTb OPUTMHAJIIBHBIC MMOAXOAbl U PCUICHUS, CTABUTH HpOGHeMLI
U 3a1a4M, JOIMMyCKarOIINEC aJIbTCPHATUBHLIC PCIICHUSA

3) pabora ¢ unpopmaruei:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOYHHUKAX UH(OpManuu (TekcTe yueOHOro nocoous, Hay4Ho-
HOIYJIIPHON JHMTepaType, OMOJIOTMYECKHUX CJIOBapsAX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0azax
JaHHBIX, B VMIHTepHeTe), aHaNu3UpOoBaTh MHPOPMALMIO PA3IUYHBIX BUJIOB U (OpPM IpeiCTaBiICHUs,
KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampockl W TPUMEHATH pa3IHYHbIE METOABI TPU TOWCKE M OTOOpe
OuoornuecKoi HHPpopMaI, HeOOXOIUMOM TSl BHITTOJTHEHUST YUEOHBIX 3a/1a4;



HpI/I06peTaTL OIIBIT HUCIIOJIBb30BaHUA I/IH(I)OpMa]_[I/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOHOFI/IP'I,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCITIOJIB30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIBHYI  (GOpPMYy  TIpEACTaBICHUS  OHMOJIOTUYECKOM
uHpopMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAy4HBIH $3bIK B KauecTBE CcpeAcTBa Npu pabdore ¢ OHUOIOrHYecKOi
uHpopManyeil: NMpPUMEHSTh XUMHYECKHe, (HU3MYeCKHe M MaTeMaTH4ecKue 3HAKH W CHMBOJBI,
dopmynel, abOpeBMaTypy, HOMEHKJIATYpy, HCHOJB30BaTh M  INPeoOpa3oBHIBATH  3HAKOBO-
CHMBOJIMYECKHUE CPEACTBA HATIISITHOCTH;

BJIAICTh HABBIKAMU PACIIO3HABAHUA U 3alIUTHI I/IH(I)OpMaI_II/II/I, HH(I)OpMElL[PIOHHOfI 0e30IMacHOCTH
JIUMYHOCTH.

OBJIa[[eHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU HeﬁCTBHHMHI
1) oOwienue:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE WIIH
JUCKYCCHH TI0 CYILIECTBY OOCYKIaeMoOil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CY)KIICHUS
OTHOCHUTENIbHO BBIMOJHEHUS TMpeAjiaraeMoil 3ajJaud, Yy4YWThIBATh HHTEPEChl U COTJIACOBAHHOCTD
MO3UINI IPYTUX yYaCTHUKOB JAMAJIOTa WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBbIE CpeJCTBa OOIIEHUS, MOHUMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,
NPEINOCHIIIOK BO3HUKHOBEHUSI KOH(UIMKTHBIX CHTyallUd, YMEThb CMAr4aTh KOH(IUKTHI U BECTH
IIEPETOBOPBL;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOLICHHS W B3aWMOJICHCTBHS, TOHUMATh HAMEPEHUS JAPYTHX
JIOZIeH, MpOSBIATh YBAKUTEIbHOE OTHOIIEHHWE K COOECeIHHKY M B KOPPEKTHOM (Qopme
(bopMyJIMPOBATh CBOU BO3PAXKEHMUS;

PaA3BEPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOUYKY 3PCHUS C UCIIOJIb30BaAHUEM A3BIKOBBIX CPEIACTB,
2) COBMCCTHasdA ACATCIBHOCTD:

MIOHMMaThb W HCHOJb30BaTh NPEUMYIIECTBA KOMAaHAHOM M WHAMBHUIYalbHOH paboThl mpu
peteHnH OGMoI0rnyeckon mpoodaemMbl, 000CHOBBIBATh HEOOXOAMMOCTD IPUMEHEHHSI TPYIIOBBIX (HOopM
B3aUMOJICHCTBHA NIPU PELIeHUN y4eOHO! 3a1auu;

BBI6I/IpaTB TEMATUKy W MCETOAbl COBMECCTHBIX Z[CflCTBI/IfI C YUCTOM O6IIII/IX HHTCPCCOB
1 BO3MOXKHOCTEH KaXJ10T0 4JIC€HA KOJIJICKTUBA,

MIPUHUMATD IIEJIM COBMECTHOM IEeATEIHbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH JCUCTBUS
M0 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUI, pacipenesTh POl ¢ y4eTOM MHEHUI y4aCTHUKOB,
00cyXJ1aTh pe3yIbTaThl COBMECTHOI paboTHI;

OLIEHMBAaTh KaueCTBO CBOETO BKJaJa M KaXIOr0 YYaCTHMKAa KOMaH/Abl B OOIIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHHWBATh HJEH C IIO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNUMOCTH;



OCYILECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEAEHUE B PA3IMYHBIX CUTyaUUsAX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBJIaZ[GHI/Ie YHUBCPCAIbHBIMHU PETYJIATUBHBIMU IICI>'ICTBI/I$IMHZ
1) camoopranu3arus:

WCIIOIh30BaTh OMOJOTUYECKUE 3HAHUS /IS BBISIBJICHUS MPOOJIEM M MX PEIICHUS B KU3HEHHBIX
U YYEOHBIX CUTYalIHSIX;

BbIOMpPAaTh Ha OCHOBE OHMOJOIMYECKMX 3HAaHHUM 1LIeJeBble M CMBICIOBBIE YCTAHOBKH B CBOMX
JNeHCTBUAX M IOCTYNKax IO OTHOUIEHHWIO K JKHBOH NpHUpPOJAE, CBOEMY 3J0POBBIO U 3]I0POBbHIO
OKPYXarOLIHX;

CaMOCTOSITENILHO OCYIIECTBIISATH MO3HABATEIBHYIO I€ATEIbHOCTD, BBISBISATEH MIPOOJIEMBI, CTABUTH
1 GOpMyIIMPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHON ACSITEILHOCTH U )KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSATENIFHO COCTaBJIATh IIAH PEIICHHS NPOOJIEeMBI C YYETOM HMEIOIINXCS PEeCcypcoB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

AaBaThb OUCHKY HOBBIM CUTYAIlUsAM,

PaCcIupATb paMKH yqe6Hor0 npeaMeTa Ha OCHOBC JIMYHBIX npennhoeHI/Iﬁ;

JieJaaTh OCO3HAHHBIN BH60p, ApTyMCHTHUPOBATH €T0, 6paTL OTBCTCTBCHHOCTD 34 PCIHICHUC,
OLICHUBATb HpHO6pCTCHHLII>i OIIBIT,

CHocOOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO IIMPOKOH SPYAMIUH B Pa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb!

AaBaTb OILICHKY HOBLBIM CHUTyalWsM, BHOCHUTb KOPPCKTHBbBI B JCATCIBHOCTb, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,

BJIaJ€Th HaBbIKaMU IM03HaBaTEILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHUsA COBEPITACMBIX ﬂCﬁCTBHﬁ
" MBICJIUTCIIBHBIX MPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, HCIIOJIb30BAaTh IMPHUCMBbI pe(bHeKCI/II/I JIIA
OILICHKU CUTYyallnHu, BBI60pa BCPHOI'O PCHICHUA;

OLIEHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYI'MX IIPU aHAINU3E PE3yNIbTaTOB AEATEIbHOCTH;
3) npuHsTHA CeOS U IPYTUX:

MIPUHUMATD ce0sl, TOHUMasi CBOU HEOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAINU3€ Pe3yIbTaToOB AEITEeIbHOCTH;
IIPU3HABATh CBOE MPABO U MPaABO JAPYTUX Ha OIINOKY;

Pa3BHUBATH CIIOCOOHOCTH MOHUMATh MUDp C IIO3UIHU APYTOI'0 YCI0OBCKA.

IIpeaMeTHble pe3yabTaTbhl OCBOEHHUS coOJepkaHus ydyeOHoro mnpenmera "buomorus"
Ha yriIyOJIEHHOM ypOBHE OPHEHTHPOBAaHbI Ha oOecreueHue npoduiabHOro oOyueHHUs: 00ydaromuxcs



Oouonorun. OHU BKIIIOYAIOT: crienU(HUUEcKue JUisi OMOJIOrMM Hay4HbIE 3HAHUS, YMEHHMS U CIIOCOOBI
JEHCTBUI 1O OCBOCHHIO, MHTEPIPETallMd M NpeoOpa3oBaHUIO 3HAHWMA, BUABI JEATEIBHOCTH IO
MOJYYCHHUIO HOBBIX 3HAHMKA M WX TNPUMEHEHHIO B PA3IMYHBIX YUYeOHBIX, a TaKKe B PeaJbHBIX
KU3HEHHBIX CUTyanusx. [IpeqMeTHbIe pe3ynbTaThl IPEACTaBICHBI 0 CEMECTPaM H3Y4ICHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOTO mpeameta "buonorus" B 1 cemecTpe MOKHBI
OTpaXKaTh:

c(OPMUPOBAHHOCTh 3HAHMH O MECT€ W POJH OHOJOTMH B CHCTEME ECTECTBEHHBIX HayK,
B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB MPHUPOBI H PELICHUH
npoOjeM palMOHAIBHOTO MPHUPOJOIONB30BaHMS, O BKJIAJE POCCHUHCKMX M 3apyOeKHBIX YUYEHBIX
B pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOl OWONOTHMYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMONOTUYECKHE TEPMUHBI M TOHATHUA (KU3Hb, KJIETKAa, OpraHu3M, METa0oIH3M, TOMEOCTa3,
CaMOPETYJISIHS, CaMOBOCIPOU3BEICHNE, HACJICACTBEHHOCTh, M3MEHUYHMBOCTh, POCT U Pa3BUTHE),
ounonornueckue Teopuun (kimerounas teopus T. llIBanna, M. Illnetinena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHoct 1. Moprana), yuenns (H.M. BaBunoBa - o meHTpax MHOrooOpasws
U TIPOUCXOXKACHUS KYIbTYPHBIX PACTEHUM), 3aKOHBI (€MHO00pa3Us MOTOMKOB MEPBOTO MOKOJIEHUS,
pacUIeIUICeHHs], YUCTOThl TaMET, HE3aBUCUMOTO HacienoBanus ['. MeHaensi, roMOJIOTHYECKUX PSAO0B
B HacneAcTBeHHOM n3MenunBoctd H.W. BaBunosa), mpuHIumbl (KOMIUIEMEHTAPHOCTH);

BIIQJICHUEC OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS, WCIOIb3yEeMBIMH B OHOJIOTHYECKUX
MCCJICIOBAHUX JKUBBIX OOBEKTOB (ONUCAaHUE, U3MEPEHUE, HAOIIOCHUE, SKCIIEPUMEHT);

YMEHHE BBIJIENATh CYIIECTBEHHBIE NPU3HAKH: BHPYCOB, KIETOK IPOKAPHOT M IYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, B TOM 4YHCIIe OakTepwii, TpHOOB, pPaCTCHUH,
’KMBOTHBIX W YEJIOBEKa, CTPOCHMS OPraHOB M CHUCTEM OpPraHOB PACTCHUH, XMBOTHBIX, YEJIOBEKa,
MPOLIECCOB KU3HEACATEILHOCTH, MPOTEKAIOIINX B OPraHM3Max pPAaCTCHUH, KUBOTHBIX W YeJIOBEKa,
OMOJIOTMYECKUX TPOLIECCOB: OOMEHa BeIecTB (MeTaboyiu3M), MPEBPALICHUs JHEPruu, OpPOKEHMS,
aBTOTPO(HOrO U reTepoTpO(HOro THIOB MHUTAaHUSA, (POTOCHMHTE3a M XEMOCHMHTE3a, MUTO3a, Melo03a,
raMeroreHesa, MOpHOTeHe3a, MOCTIMOPHOHAIBLHOIO PA3BUTHUS, PA3MHOXKEHUS, WHAWBUIYATBHOTO
pa3BUTHS OpraHn3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHSI TeHOB, I€TEPO3HCca, HICKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHaBIMBaTh B3aMMOCBS3M MEXKIY OpPraHOMIAMH KICTKH M HX (DYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKAaHEH M MX (DYHKIUSAMH, MEXKIy OpraHaMd W CHCTEMaMH OPraHOB Yy
pacTeHHi, )KMUBOTHBIX U YeJ0BeKa U UX (QYHKIMSIMHU, MEKIY CHCTEMaMH OPraHOB M MX (YHKIHAMHU,
MEKIy dTarmaMd OoOMeHa BEIECTB, dTAlaMK KICTOYHOIO IMKJIA U YKM3HEHHBIX I[UKJIOB OPraHH3MOB,
sTanamMyd 3MOPHOHAILHOTO Pa3BUTHS, TCHOTHIIOM U (PEHOTHUIOM, (EHOTHIIOM U (haKTOpamMu CpeJbl
00UTaHUS;

YMCHHUC BBIABIIATE OTIWMYUTCIBHBIC TIPHU3HAKW JXUBBIX CHUCTECM, B TOM YHCIIC paCTeHHﬁ,
JKHUBOTHBIX U YCIIOBCKA,

YMCHHUEC HCIIOJIb30BATh COOTBCTCTBYIOIIHWE APTyYMCHTHI, 6I/IOJ'IOFI/I‘-ICCKyIO TECPMHUHOJIOTUIO
N CUMBOJIMKY JIS1 10KAa3aTCIbCTBA POACTBA OPIraHU3MOB Pa3HbIX CUCTEMATUUCCKHUX T'PYIIIL;

YMEHUEC pPEIIATh OuooruyecKue 3aaa4i, BBIABJIATH IMPUYHUHHO-CIICACTBCHHBIC CBA3U MCKIY
HCCIICAYCMbIMU OMOJIOrMYECKUMU mnmpooeccamMm M ABJICHUAMM, ACJIATh BbIBOAbBI W IIPOI'HO3BI
Ha OCHOBAHUH ITOJIYUCHHBIX PE3YJIbTATOB;



YMEHHUE BBIMOIHATH JaO0OpaTOpHbIE U MpaKTHYecKhe padoThl, cOOII0AaTh MpaBuia npu padore
¢ y4eOHBIM H J1a00paTOPHBIM 000pYyI0BaHHEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, POBEPATH UX SKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (POPMYIHPYS
LIEJIb UCCIIEI0BAHMNSI, AaHAJIM3UPOBATH ITOJYUYEHHBIE PE3YyJIbTAThI U JI€JIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIBCKOW paboTe 1O OWOJIOTHH, SKOJOTHH U
MEIUIUHE, MPOBOJANMON Ha 0a3e CTYJCHUYECKHMX HAyYHBIX OOIIECTB, M IMYOJUYHO NPEACTABISTH
MOJTYYCHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPEHITUX;

yYMEHHE OIEHUBATh DTUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEOBaHUII B 001acTh OHOJIOTHUH
U MEIUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T'€HOMa
Y CO3JJaHUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccHoHANbHOW AEATeNbHOCTH
B 00;acT OWMOJIOTUH, MEAWIWHBI, OMOTEXHOJOTHH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUINEBOM
IIPOMBIIIIIEHHOCTH, YITyOJsTh MO3HABATEIbHBIM WHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH MPO(PEecCHu U TMPOJODKCHHE OMOJOTHYECKOTO O0pa3oBaHUsS B OpraHU3AIMIX
cpenHero npohecCuOHaIBFHOTO U BBICIIET0 00pa30BaHUsI.

IIpenmeTrHble pe3yabTaThl OCBOCHHs yueOHOro npeamera "buonorus” Bo 2 cemecTpe AOTKHBI
OTpaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJIOTUHM B CHCTEME eCTECTBEHHBIX HayK,
B (opMUpOBaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, B MO3HAHWU 3aKOHOB
NPUPOJBI M PEIIEHUH SKOJOTUYECKHX IMpOoOJeM 4YelOBEeUeCTBa, a TAKXKE B PEHICHUH BOIPOCOB
paloOHaIbHOIO MPUPOJOINONb30BaHMS, 1 B (POPMUPOBAHUU LIEHHOCTHOI'O OTHOILIEHUS K IPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIAJIE POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH,

YMEHHE BIAJCTh CUCTEMOW OHOJOTMYECKHX 3HAaHUH, KOTOpas BKIIOYAET OIpeaeTeHUs
U TOHUMaHHE CYIIHOCTH OCHOBOIIOJNATalONIMX OWOJIOTMYECKUX TEPMHUHOB M TIOHATUH (BHI,
sKocuctema, Ouoctepa), Ouonoruyeckue Teopun (dBojronuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKas Teopusi Botonnn), yueHus (A.H. CeBepiioBa - 0 MyTsIX ¥ HalpaBIEeHUSIX IBOJIOLNH,
B.1. Bepnazackoro -
o Owmocdepe), 3akoHBI (reHeTHUeckoro paBHoBecus [[. Xapau u B. BailitnOepra, 3apojsInieBoro
cxonctea K.M. bopa), mpaBuna (munumyma lO. Jlubuxa, HKOJTOTHYECKON MHUPAMHIBI SHEPTHUH),
runoressl (runoresa "mupa PHK" V. T'unGepra);

YMEHUE  BJIAACTh OCHOBHBIMM METOAAMHM  HAYYHOI'O IIO3HAHHA, HCIIOJB3YEMBIMU B
OMOJIOrMYECKUX HCCIICIOBAHUAX KHBBIX 00BEKTOB U DKOCHUCTEM (OHI/ICB.HI/IC, HU3MCPCHUC, Ha6J'II-OI[eHI/Ie,
BKCHepI/IMeHT), crmoco0aMu BEISBJIEHUS U OLICHKHU aHTPOIIOTCHHBIX U3MCHCHUH B npupoace;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MTPU3HAKU: BUIOB, OMOTEOIICHO30B, IKOCHCTEM U OHOCchepsl,
CTaOMITU3UPYIOMIETO, MBIDKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, auionaTpUdecKoro
U CHMITATPUYECKOTO BUA000pa30BaHUS, BIUSHUS JBIDKYIIUX CHJ OBOJIONHH Ha TeHO(OHT
MOMYJIALIMKA, TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOWTaHMs, 4YepeNOBaHUs HAMpPaBICHUN
HBOJTIOIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUEC YCTaHaBJIMBATb B3aMMOCBA3KW MCEXKAY IPOLHECCAaMH 3BOJIOIHMHU, ABWXKYIIHMHU CHUIIaMH
AHTPOIIOI€HE3a, KOMIIOHCHTaAMU pa3JIMYHBIX S9KOCUCTEM U HpI/ICHOCO6J'IeHI/IHMI/I K HUM OPraHu3MOB;



YMEHHE BBISBIATH OTIIMYUTEIbHBIC MPU3HAKU J>KUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHJIOB
K cpene oOuTaHusi, aOMOTHMUYECKUX K OHOTUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX H3MEHEHHI B SKOCUCTEMAX CBOCH MECTHOCTH;

YMEHUE HCIIOJB30BaTb COOTBETCTBYIOIIMWE APTyYMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TEPMHUHOJIOTUTIO
U CHMBOJIMKY [JIA JA0Ka3aTCJIbCTBAa POACTBA OPraHU3MOB PA3HBIX CUCTEMATHYCCKUX TPYIIII,
B3aMMOCBA3H OpPraHUu3MOB H CPECJbI 06I/ITaHI/I$I, CANMHCTBA YCJIOBCYECKUX pac, HCO6XOI[I/IMOCTI/I
COXpaHCHUA MHOFOO6paSI/I5I BUJOB H JOKOCHUCTEM KaK YCIOBUA COCYHICCTBOBAHUA ITPHUPOIbI
H 4CJIIOBCYCCTBA,

YMCHHUEC pCHIATH OHOJIOTHYECKHUE 3aa4i, BBIABIIATH MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY
HCCIICAyCMbIMHA OHOJIOTHYECKUMH nmponeccamMm M ABJICHUSAMU, ACIHATh BBIBOAbBI W HNPOTHO3BI
Ha OCHOBAHWH NOJYUYCHHBIX PC3YJIbTATOB,

YMEHHE BBIMOHSITH JJA0OPATOPHBIC U MIPAKTUYECKHE paObOThI, COOI0IATh IPaBmiIa IpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIABUTATh TUIIOTE3bl, IPOBEPITH UX SKCIIEPUMEHTAILHBIMU CPEICTBAMU, GOPMYITUPYS
eJIb UCCIIeI0BAaHUS, AHATTU3UPOBATH MOJyYE€HHBIE PE3YJIbTATHI U JeNaTh BBIBOIBL;

YMEHHE Yy4YacTBOBAaTh B YUeOHO-UCCIIEOBATENIbCKOM paboTe Mo OHONOrMH, 3KOJIOTUU U
MEIUIUHEe, MPOBOAMMON Ha 0a3e CTYJEHUYECKMX HAy4yHBIX OOINECTB, M MyOJUYHO NPEACTaBIATH
MOJIy4YeHHBIE PE3YJIbTaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHUE OLIEHUBATHh TMIIOTE3bl U TEOPUU O MPOUCXOXKACHUM KU3HHU, YEIOBEKA U YEIIOBEYECKUX
pac, 0 IpUYHHAX, OCIEICTBUAX U CIIOCO0aX MpeIoTBpaIleH s I100aJbHBIX U3MEHeHHH B Ouocdepe;

YMEHHE OCYLIECTBJIATh OCO3HAHHBIM BbIOOp Oynymiell npodecCHOHaNbHONW AEATEeIbHOCTU
B 00JacTH OWOJIOTUH, HKOJIOTUH, MPUPOJIONOIb30BAaHUS, MEIULIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEIIbCKOTO0 XO34HCTBAa, MMIIEBOW NPOMBIIUIEHHOCTH, YIIIyOJsATh IO3HABATEIbHBIN
MHTEpEC, HalpaBJIEHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH NpO(eccuu M IMPOAOIKEHHE
OMOJIOTMYECKOTO 00pa3oBaHMsA B OpPraHU3ALMUAX CPEJHEro Mpo(ecCHOHAIBHOTO U BBICHIETO
o0Opa3oBaHusl.

TEMATHYECKOE IINTAHUPOBAHHUE
1 CEMECTP

No HaumeHoBaHue pa3neioB M TeM NPOrpamMMbl, TeM YUYeOHBbIX [ Y CP | K

/o 3aHATHH

«w A

Tema 1. buojsiorusi Kak HayKa

CoBpemeHHast OMOJIOTHS - KOMILJIEKCHAs HayKa.

1 3Hayenne Owonorud B (OPMHPOBAHUM COBPEMEHHOW | |
€CTEeCTBEHHO-HAayYHOI KapTHHBI MUPA.

HToro o Teme 1 1 0| O 0




Tema 2. ’KuBble cuCTEeMbI M UX U3yYeHHE.

’KuBbie cucTeMBI Kak npeaMET U3YyUCHHUA OHOJIOTHU.
ypOBHI/I OpraHu3alvu KUBbIX CUCTCM.

KuzHb kak dhopma CyliecTBOBaHUS MaTePUH

N3yuenue xuBbIx cucteM. MeTo1pl OMOJI0THYEeCKON HAyKH.

IIpakTuyeckast pabota "Vcnosib30BaHHE pa3IUYHBIX METOJIOB
IIPU U3YYEHHUH KUBBIX CUCTEM".

HToro mo teme 2

Tema 3. BuoJsiorusi KJIeTku

Knerka - cTpykTypHO-()yHKIMOHA/IbHAs €AMHUIA >KHUBOTO.
Kiterounas reopus

MeTo 161 MOJIEKYJISIPHOM M KJIIETOUYHOM OMOJIOTHH.
DnEeKTpOHHAs MUKPOCKOIIHS.

[Ipaktuueckass pabora "H3yuyeHue MeTONOB KIETOYHOU
O6uosorun (xpomatorpadus, snekrpodopes, auddepeHIraIbLHOE
neHtpudyruposanue, [1L{P)".

HToro o Teme 3

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHMMHWUYECKUN  COCTaB  KJIETKH. Makpo-, MHKpO- H
YIBTPAMHUKPOIJIEMEHTHI.

OpraHI/I‘leCKI/Ie BelllecTBa KJIETKHU. benku.

"OOHapyxeHHEe OelIKOB C  TOMOINBI0  KAa4eCTBEHHBIX

all

peakui".(IpakTHKYM)

VYrnesoasl. JInnuasl.

Hyxneunossie kucnotsl. JJTHK u PHK.

"UccnenoBanne HYKJICHWHOBBIX KHCJIOT, BBIICTICHHBIX U3
KJIETOK Pa3JIUYHBIX OpraHu3MOB'".(IPaKTHKYM)

Crpoenue mosnekynsl AT®.Cexpenuporanne JJHK.

CtpykTypHast 6MOIOTHs.

Hroro o teme 4

Tema 5. Ctpoenune u pyHKIMHU KIETKH




10

TUIBI KIETOK: OYKapUOTHYCCKad U IMTPOKAPUOTUUCCKAA.

IIpaktuyeckass pabora "M3yyeHHe CBONCTB KJIETOYHOM
MeMOpaHbI'.

11

CTpOCHI/Ie HpOK&pHOTH‘lGCKOﬁ KJICTKH.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTUIECKON KIIETKH.

12

OI[HOMGM6paHHBIC OpTraHOUABI KJICTKH.

[IpakTrueckas padota "N3yueHue ABUKEHUS IIUTOILIA3MbI B
pPACTUTEJIbHBIX KJIETKax".

13

HOJ'IyaBTOHOMHLIe OpraHouabl KIJICTKHU: MUTOXOHIAPHH,
IJI1aCTubl.

"UccnenoBanue  miaa3MoiM3a M JIe[UIa3MoNiu3a B
PACTUTENIHHBIX KJIETKAX'" (MPAKTHKYM)

14

HemeMmOpanHbie opraHOUIbI KIIETKH.

Snpo. Snepusiii G6enkoBbIii MaTpukc. benku xpomartunHa -
TUCTOHBI.

15

Knerounsie Bkimtouenus. CpaBHUTENbHAs XapaKTepUCTHUKA
KJIETOK dyKapuOT (PaCTUTEIHHOM, )KUBOTHOM, TPHOHON).

"N3yueHne CTpOEHMsI KJIETOK pa3IW4HbIX OpPraHu3MoB"
(TpaKTUKyM)

HToro o teme 5

Tema 6. O6MeH BelecTB U NpeBpallleHUe JHEPIUHU B KJIeTKe

16

AcCUMWIAIINS U JUCCUMUJISIIIUSA - IBE CTOPOHBI METa00IM3Ma.
Tuns! oOMeHa BEIIECTB.

"U3y4yeHune KaTalUTHUYEeCKOW aKTUBHOCTH (epmeHTOB (Ha
pUMepe aMuIa3bl WK KaTanasbl)". (IIPaKTHKYM)

17

depMeHTaTUBHBIM XapakTep peakiui KJIETOYHOTO
MeTadoIM3Ma.

"U3yuyenne (epMEHTATUBHOTO pACIICIUICHHUS MEepOKCHUaa
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIeTKaX'.(IPAKTUKYM)

18

dorocunTe3. XEMOCUHTES.

"CpaBHeHUE MPOIIECCOB dboTocuHTE3a u
xeMOcuHTe3a".(IPaKTUKYM)

19

AHa’poOHble opraHu3Mmbl. Buabl Opoxkenus. I[IpoaykTsl
Opo’XkeHHsI W MX MHCIIOJb30BaHME YEJIOBEKOM. AHa3poOHbIE
MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH WM BO30YIUTEITH
Ooe3Hen.

"CpaBHEHHE TPOIIECCOB OPOKEHMSI M JIbIXaHHMs".(TPAKTUKYM)




AdpoOHbBIE OpraHU3MBbl. JTallbl HEPreTUYECKOro OoOMeHa.
[TonroroBuTenbHbIl  dTan.  [nmukonmu3 - OECKUCIOPOTHOE

20 PaCHICTUICHHUE TITIOKO3BI.
buonornueckoe OKHCI€HHME, WM KJIETOYHOE JIbIXaHUE.
Db HEKTHBHOCTH YHEPTETHYECKOTO 0OMEHA.
Hroro no reme 6
Tema 7. HaciieacrBenHast uHpopMauus U peajm3ainus ee B KiIeTKe
1 Peakuuu matpuyHOro cuHte3a. TpaHCIAIUS M €€ OTallbl.
Opranu3zanus reHoma y npoKapuoT U 3yKapHuoT.
Bupycol. BupychHsle 3aboneBaHusl 4YellOBEKa, >KUBOTHBIX,
pactenuii. CIINJ, COVID-19, comnuanbHbie U MEAUIIMHCKUE
22 POOJIEMBI.
[Ipaktuyeckas padora "Co3nanue mojienu Bupyca'.
Hroro no reme 7
Tema 8. 7Ku3sHeHHBIH IUKJI KJIETKH.
23 Knerounsnii ki, ero nepuoasl u peryisaiusa. Matepdaza u
MHUTO3.
Matpuunsiii cunte3 JIHK - permukanus.
24 "U3yuenue XpPOMOCOM Ha TOTOBBIX
MHUKpornpenaparax".(pakTHKyM)
Jlenenue KIETKH - MUTO3.
25 "
HaGnronenne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOTIpenaparax)» (IpakTUKyM)
Perymsimust MHUTOTHYECKOTO IUKJIa KJICTKH.
26 [TporpamMmmMmupyemas KieTouHasi THOENb - aromnTo3.

Kiierounoe s151po, XpoMOCOMBI, HDYHKIIMOHAIbHASI TEHOMUKA.

HToro mo teme 8

Tema 9. Ctpoenne n pyHKIIUM OPraHU3MOB




buonoruyeckoe pasHooOpas3re OpraHu3MOB.

OcobenHoctu CTpOECHUS u KHU3HEIEITEIHOCTH
27 OJTHOKJIETOYHBIX OPTaHU3MOB.
B3aumocBs3p  yacTe = MHOIOKJIETOYHOTO  OpraHM3Ma.
OpranusM Kak efuHoe 1esoe. 'omeocras.
Tkanu pacteHuil. TUIBI paCTUTENBHBIX TKAHEH.
28
"N3yuenue TkaHen pacTeHuil".(IpaKkTUKyM)
TKaHM )KUBOTHBIX U YEJIOBEKA.
29
"N3ydenne TkaHel KMBOTHBIX " .(MMPAKTUKYM)
BereratuBHbIE U T€HEPATUBHBIE OPTaHbl pacTeHU. OpraHbl U
30 CUCTEMBI OPIaHOB KMBOTHBIX U YEJIOBEKa.
"H3ydeHue opraHoB IIBETKOBOTO pacTeHus".(IpaKTUKYM)
Omnopa Tena opranu3moB. J{BI>KEHNE OPraHU3MOB.
31
[IuTanue u qpIXaHUE OPraHU3MOB.
Tpancnopr Bemects y oOpraHusmoB. Beigenenue y
32 OpraHW3MOB. 3allUTa y OPraHU3MOB. 3alllUTa Y MHOTOKJIETOYHBIX
JKUBOTHBIX.
PazgpaxxumocTs 1 perynsnus y OpraHu3MoB.
HepgHas cucrema u pedaexTopHas perysius y >KUBOTHBIX.
33
['ymopanbHas perysinus U 3HIOKPUHHAs CUCTEMA )KMBOTHBIX
Y YEJIOBEKA.
Hroro mo reme 9
Tema 10. Pa3MHOKeHNe U pa3BUTHE OPTaHU3MOB.
@OopMBI pa3MHOXKEHHUS OPTraHU3MOB.
ITonoBoe pasmHokeHue. IlooBBIE KIETKH, WIM TaMETHI.
34 Meiio3.
"N3yueHne CTpOEHHs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax'.(IpaKTHKyM)
[IpenzaponpimieBoe pa3BuThe. l'amMeToreHe3 y IKUBOTHBIX.
ITosnoBbIe XKeNe3sl.
35 Omo10TBOpEHUE ¥ SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX.

NuauBuayanbHOE  pa3BUTHE  OPraHU3MOB  (OHTOTCHE3).
DMOPHOJIOTHS - HayKa O PA3BUTHH OPTaHU3MOB.




Poct n Pa3BUTHUC ) KUBOTHBIX.

36 [Ipaktuueckass pabota "BrisiBneHHE MNPU3HAKOB CXOACTBA
3apOoAbIIIEH MO3BOHOYHBIX )KUBOTHBIX '
PasMHOxeHME U pa3BUTHE PACTEHUI.
37 "CtpoeHnue OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHuil".(MpaKkTUKyM)
MexaHu3Mbl PEryJIsIMU OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.
Hroro no reme 10
Tema 11. 'eHeTHKA - HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB.
Hctopust cTaHOBIEHUS M Pa3BUTHS TE€HETUKU KaK HayKH.
OCHOBHbIE TEHETUYECKUE MOHATUSA U CUMBOJIBI. OCHOBHBIE METO/IbI
TE€HETUKU
38
"lpo3oduiia KaK 00BEKT TCHETHUYECKUX
uccaeaoBaHuil".(MPakTUKYM)
Hroro nmo reme 11
Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH.
MonorubpuaHoe CKpeluBaHme.
39 "N3yuyeHune pe3yabTaTOB MOHOTHMOPHIHOTO CKpEUIMBaHUS Yy
npo3oduist”.(MpakTUKYM)
AHanuzupyromiee 1 TUruOpuIHoe CKpeniiBaHue.
"N3yueHue pe3yabTaTOB JUTHOPUIHOTO CKpELIMBAHUS Yy
40 npo30¢g bl . (MMPAKTHKYM)
CuemieHHOE HacleIOBaHUE TPU3HAKOB. [eHeTuka Toa.
['eHOTHUII KaK LIEJIOCTHAS CUCTEMA.
Hroro no teme 12
Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTH.
MonudukaronHas "3MEHYHBOCTb.
Al "UccnemoBanue 3aKOHOMEPHOCTEM MoAU(UKAITMOHHON

WU3MEHYUBOCTH. Iloctpoenne  BapuMalMOHHOTO  psiia U
BapHallMOHHOUN KpUBOM".(ITPAKTHKYM)




42

FGHOTI/IHI/I‘-IGCKaSI, KOMOHHATTUBHAS u MyTallMOHHasA
N3MCHYHBOCTD.

"MyTtauuu y apo3oduisl (Ha TOTOBBIX MHKpoIpenaparax)".
(IpaKTHKYM)

Hroro o teme 13

Tema 14. I'eHeTnka 4yej10BeKa.

43

KapI/IOTI/IH yeJioBeKa. | 'eHeTndeckas IpeaApPacCIIOIOKCHHOCTD
YCJIOBCKA K IIaTOJIOTHAM.

"CocTaBiieHHE B aHAJIU3 POAOCIOBHOMN".(TPAKTUKYM )

Hroro o teme 14

Tema 15. Cesiekniusi OpraHu3MoB.

44

JlomecTuKanus 1 cenekuus. MeTo bl CeIeKIIMOHHOM padoThI.
"N3yueHne MEeTO/10B CEeJIEKIIMH pacTeHUI".(IIPaKTUKYM)

HckyccTBeHHBIM MyTareHe3 Kak METOJ  CEeIeKUHUOHHOM
paboThl. [loydyeHne noaumion0B.

45

CoxpaHenne M  M3y4Y€HHE  TIEHETHYECKHX  PECYpPCOB
KYJIbTYPHBIX PACTEHHH.

"U3yueHne CcOpTOB KYyJbTYPHBIX pAacTeHUH U  TOPOJI
JIOMAIIIHUX KUBOTHBIX".(IIPAKTHUKYM)

"[IpuBHBKa pacTeHUN".(MIPAKTHKYM)

Oxckypcusi "OCHOBHBIE METOABI W JOCTHXKCHHS CEeJIEKIIUU
pacTeHUi M )KMBOTHBIX (HA CEJIEKIMOHHYIO CTAHIHUIO, IIIEMEHHYIO
bepMy, COPTOUCTIBITATENHHBIM YYaCTOK, B TEINIMYHOE XO35UCTBO, B
71a060paTOPUI0 ArPOYHUBEPCUTETA MM HAYYHOTO IIEHTpa)".

HToro mo teme 15

Tema 16. buorexHoJI0rusl 1 CHHTEeTHYECKAsS OMOJIOTUS

46

OOBEKTHI, UCTIOJIb3YEMbIE B OMOTEXHOJIOTHH.
"N3ydenune 00beKTOB OMOTEXHOJIOTHH'".(PAKTHKYM )

TpaguioHHass OMOTEXHOJIOTHSL.

47

"[Tony4yeHre MOIOUHOKHUCIBIX MPOTYKTOB".(MPAKTUKYM)
Knerounas, XxpoMmocoMHast ¥ TeHHAsI HHXEHEPHSI.

MenunuHcKue OHMOTEXHOJIOTHH. COSI[aHI/Ie BCKTOPHBIX
BaKIIMH.

Oxckypcus "BUOTEXHOIOTHS - BayKHEUIIIAsk TPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIIOTMYECKOE MMPOU3BOICTBRO)".




Hroro o teme 16 1 0

48 KoHTtposnbHas pabota 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 301 6

IIpomexyTounas arrecranus B ¢popMe — KOHTPOJIBHOI paboThI
O06Bem yueOHOTO BpeMeHH, 3aTPaurBaeMOT0 Ha TIPOBeJieHre OIeHOYHBIX mporeayp - 19

2 CEMECTP

No HaumeHoBaHMe pa3iejioB U TeM NPOrpPamMMbl, TeM yUeOHbIX | ¥V I3 | CP
n/m | 3aHATHI

Tema 1. 3ap0>1melme H Pa3BUTHUE IBOJIIOINUOHHBIX Hpe):[CTaB.]'IeHI/Iﬁ B OMOJIOrHH

OposmonronHas Teopus Y. lapBuna.

JIBroKy1ue cuiibl 3BoJIIOMU BUAOB 1o Y. JlapBuHy

Cunrernueckas teopus sBomonuu (CTI). Heltpanbnas

2 1
Teopus dBoonnd. CoBpeMEeHHas HBOJIIOIIMOHHAS OUOJIOTHSL.
Hroro no teme 1 2 0 0
Tema 2. MUKpPO3BOJIIOIHUS U €€ Pe3yJbTaThl.
3akoH reHermyeckoro pasHoBecus JIx. Xapam, B.
Baitabepra.
3 1

JlabopaTopHass pabGorta "BbIsiBIeHHE HW3MEHUHMBOCTH Y
oco0eit ogHoro Braa'.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIHE CUIIBI) HBOJIOIHU.
4 MyTtanuonnslii  nporiecc. KoMOWHAaTHBHAsT W3MEHYHMBOCTD. 1
Murpauuu. M3omauus nonynsuuia

EctectBennbiii  orOop - HampaBisomuil  ¢pakTop
5 sBomonnu. [lonoBoit ot6op. BosuukHOBeHHME u 3BOmIONMS | |
COLIMAJILHOTO MOBEACHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KakK  pe3yJsbTar
MUKPOIBOJIIOIUH.

JlabopaTtopHas pabota "lIprcnocoOyieHrsi OpraHu3MOB U
X OTHOCHUTEILHAS 11€J€C000pa3HOCTh".

BunoobpazoBanue kak pe3ysibTaT MUKPOIBOJIOIUH.

"CpaBHeHuE BHUJIOB o MOP(OJIOTHIECKOMY
KpUTEpHIO".(IPaAKTHUKYM)




MexaHu3msl (dhopMupoBaHUS OMOJIOrMYECKOro
pa3HooOpasusi.

Posnp 3BOMIOIIMOHHOI OMOJOrMM B pa3paboTke Hay4YHBIX
METOJIOB COXpaHeHHs OuopaszHooOpasms. MuxposBomtonus u | 1
KODBOJIIOIMS NTAPA3UTOB U UX XO35€B.

HUtoro no reme 2 4

Tema 3. Makpo3Bosionusi 4 ee pe3yJbTaThl

10

MGTOI[BI HU3YYCHUS MAKPOIBOJJIIOLIUHA.

buoreorpaduueckue MeTO bl N3YUEHHS SBOTIOIHH.

11

OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE
METO/Ibl U3YUYEHUS IBOJIOIIUU.

12

XPpOMOCOMHBIE MYTAIlUU M SBOJIOINS T€HOMOB.
OO0mme 3aKOHOMEPHOCTH (TpaBWIiIa) PBOMIONMHK. ApanTuBHas | 1
paauanus.

Hroro o teme 3 3

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emuie.

13

HayuHble rumoTe3bl NpOMCXOXKAECHUS >KU3HM Ha 3eMile.
AOuorene3 u madcnepmus. [IpoucxoxaeHue ku3Hu U | 1
acTpOoOHOIIOTHS.

14

OcHOBHbIE  JTambl  HEOPraHUYECKOHM  HBOJIIOLIUU.
[TnanerapHas (reosiorudyeckas) 1 XMMU4YecKast 3BOJIIOLUS. 1

OnpiT C. Mutepa u I'. FOpu.

15

Bupryansnas nabopatopHas paGota "MogenupoBaHue
onbIToB Munepa-tOpu 1no u3yueHuro aOMOT€HHOIO CHHTE3a
OpraHMYECKUX COEIUHEHMI B IEpBUYHOM aTMoc(epe".

16

Uctopust 3emun 1 MeTonbl ee u3ydeHus. Mckomaemble
OpraHUYEeCKHUE OCTAaTKU. ['€OXpOHOIOTHUS U €€ METO/IbI.

"M3yyeHne u onMcaHue MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHn3MoB".(MMPaKTUKYM)

17

HavanbHble JTaIBbI OpraHU4YEeCKON HBOJIIOLIHH.
Bo3HukHOBeHHEe — mepBbIX  dKocucTeM.  CrpomMaronuTsl. | 1
IIpokapuoOThI U 3YKapHUOTHI.

18

[TpoucxoxaeHue JyKapuoT (cumbuorenes).
DBOJIOIMOHHOE TPOUCXOXKIEHHE BUPYCOB. lIpomcxoxknenue
MHOTI'OKJICTOYHBIX OpPraHU3MOB. Bo3HukHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHHU3MOB.

19

OCHOBHBIE 3TaIbl YBOJTIOLMH BBICIIUX PACTEHUM. 1




[IpakTuueckas pabora "M3ydyeHme 0OcCOOCHHOCTEH CTpOEHUS

20 .
pacTeHUH pa3HbIX OTHEIIOB".

21 OCHOBHBIE 3Tanbl YBOJIIOLHUH )KUBOTHOTO MUpa 1

2 [Ipaktuueckass pabora "U3yueHwme ocoOeHHOCTEN
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX'.

73 Pa3BuTtne xu3HM Ha 3emie MO d5paM U TEPUOJaM. 1
Yraeobpa3zoBaHue.

MaccoBble BBIMUpAHMSI - OKOJIOTMYECKHE KpPU3HUCHI

24 nponuioro. COBpPEMEHHBI  JKOJNOTUYECKUH  KPHU3UC, €ro 1
ocobenHoctu. IIpoGiema coxpaHeHuss OMOpa3sHOOOpaszus Ha
3emuie.

CoBpemeHHas cuctema opraHuyeckoro Mupa. [IpuHuumnst

25 kinaccuukanuu opranu3mMoB. OCHOBHbIE cucTemMatuyeckue | 1
IpyMIbl OPTraHU3MOB.

Hroro no teme 4 9
Tema 5. IIpoucxo:kaeHne 4eJ10BeKa - AHTPOINOreHe3

AHTpPOIIOJIOTHSL.

26 CraHoBiIEHHE  MPEACTABICHUNM O  MPOUCXOKACHHUM | |
yenoBeKa. Penurnosnsie Bo33peHHs. COBpEMEHHbBIE HAYYHbIE
TEOpUHU.

27 CxoJncTBO yenoBeKa ¢ KUBOTHBIMU. OTiIuuMs yeaoBeKa 1
OT )KMBOTHBIX.

28 JBroxymme cuiibl ((pakTophl) aHTPOMOTEHE3A. 1

29 OCHOBHBIE CTaJUX AHTPOIIOTeHE3a 1

30 DBOJIIOLIMSL  COBPEMEHHOTO 4elioBeKa. EcTecTBEeHHBIN 1
0TOOp B MOMYJISIMIX YeTOBEKA.

31 Yenoseueckue pacsl. bosbline pacsl. 1

EnuncTBo yenoBeueckux pac. BnusHue reorpaguueckoit

32 cpenpl U npeiipa reHoB Ha Mopdosoruro U ¢usnonoruto | 1
4eJI0BEKA.

33 [Ipaktuyeckass pabora "M3yuyeHHe HKOJOTHUECKUX
ajanTanuii yeioseka'.

MexaucIuIIMHapHbIe METOBI B buzngecKoit
(Omomnoruueckoit) AHTPOIIOJIOTUH. OBOJIIOLIMOHHAS
AQHTPONIOJIOTUS. M NAJCOAHTPONOJOTUS  YEJIOBEUECKHX

34

MOy JIALIAMA.

"N3yueHne 0coOEHHOCTE CTpOEHHs CKeJeTa 4esloBeKa,
CBSI3aHHBIX C IPSIMOXOKACHUEM " .(IPAKTUKYM)




Hroro nmo teme 5 7 1 0 1

Tema 6. IKo0J10THsl - HAYKA 0 B3aUMOOTHOLIEHUSIX OPraHU3MOB U HAIOPTaHM3MEHHbIX
CHCTEM C OKpYKAaKLIei cpenoii.

35 3apoxkJieHue U pa3BuTHE SKONOrvH. CBsI3b 3KOJOTHH C 1
JPYTUMHU HAyKaMH.
Metoapl KOJIOTHH. DKCIEPUMEHTH U MOJCIIUPOBAHUE B
9KOJIOTHUH.
36 1
"U3zyuenue METOJIOB SKOJIOTHIECKUX
nccieoBaHui" . (IPaKTHKYM)
37 dopmupoBaHue 9KOJIOTUYECKOU KYJIBTYPBI uloy
3KOJIOTHYECKON I'PAMOTHOCTH HACEJICHMUS.
Hroro no reme 6 2 0 0 1
Tema 7. Opranusmbl 4 cpeia 00MTAHUS.
38 Okosnorudeckre (GakTopbl W 3aKOHOMEPHOCTH  HX 1
JIEUCTBUSA
CBeT Kak 3KO0JIOTHUeCKuil hakTop.
39 "BoisiBeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO 1
cBeTa".(MpaKTUKYM)
Temmeparypa Kak 3KOJIOTHUECKHUI (akTop.
40 " 6 o 1
BrisiBienue npucnoco0ieHnii OpraHu3MoB K BIUSHHUIO
TeMrepatypbl”.(MPaAKTHKYM)
Bra)xHOCTB Kak 9KOJIOTHYECKHA (haKkTop.
41 "AHaTOMHUYECKHE OCOOCHHOCTH i 1
pacTeHUl U3 Pa3HBIX
MeCT oOnTaHus".(IPAaKTUKYM)
Cpensl 0OuTaHusI OPraHU3MOB.
42 6 6 1
DU3BHKO-XUMUUYECKHE OCOOEHHOCTH Cpel OOMTaHUs
OpraHU3MOB.
43 buonornueckue PUTMBIL. [TpucnocobaeHHOCTD 1
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM yCIIOBUM KU3HMU.
44 JXuznennsle HopMbl OPraHU3MOB. 1
45 buotnueckne  ¢akropsl. IlpuHIIUIT  KOHKYPEHTHOTO 1
WCKIIFOUCHHS.
Hroro no reme 7 5 0 2 1
Tema 8. Jkos10rusi BUAOB M NOMYJIALMIA
46 DKOJIOTHYECKHUE XapaKTEePUCTUKH NOmyJsLHu. |
[Tonynsiius kKak Ouooruveckas cucreMa.




47

OKoyiornueckas CTpykTypa mnomyisuuu. JIuHamuka
NOMyJSINMM U €€  peryidauusd. buoTuueckuil mnoTeHnuan
MOMYJIALINH.

48

KpuBbie pocta uuncneHHoctd nomyisinud. Kpussie
BBDKMBAHMS. OJKOJOTWYECKHE CcTpaTerud BuIoB (r- u K-
CTpaTeruu).

"[Ipucniocobnenust CeMsH pacTeHui K
pacceleHuI0" .(IPaKTHKYM)

49

DKosorudeckast HUIIA BH/JIA. Mectooburanue.
MHoromepHass ~ mojens  dKojgormueckod — Humm - J[.H.
XaT4nHCOHA.

50

Bua kak cucrema nomyinsiiuii. Apeansl BUAOB. Buasl u
WX KU3HEHHBIE CTPATEruu. DKOJIOTHYECKHUE SKBUBAJICHTHI.

51

BaKOHOMepHOCTI/I IIOBCICHUA n Murpaunﬁ JKHUBOTHBIX.
buonorndyeckue HHBa3UU JYKECPOJHBIX BHUJIOB.

HToro mo teme 8

Tema 9. DKog0rus coooUIECTB. JKOJOTHUECKHE CHCTEMBI.

52

CoobmecTBa oprann3MoB. BUOIIEHO3 1 ero CTPYKTypa.

53

Oxocuctema Kak oOTkpbiTas cucrema (A.Jl. Tencmm).
OyHKUMOHANbHbIE  OJOKM  OpPraHu3MOB B JKOCHUCTEME.
KpyroBopot BemecTs 1 MOTOK YHEPTUU B SKOCHCTEME.

54

OcHoBHBIE IIOKa3aTenu dKocucreMmbl. buomacca wu
OPOAYKIMS. DKOJOTMYECKHE NMUpPaMHUAbl yuces, OMoMacchl U
DHEPIUH.

55

HepBI/I‘-IHBIC nu BTOpI/I'-IHBIC CYKIIGCCI/II/I n HUX HpI/I‘-II/IHBI.
AHTpOIOreHHbIE BO3JEHCTBHS Ha CyKieccud. KimmakcHoe
COO00IIECTBO.

56

HpI/IpO,Z[HLIe OKOCHUCTCMBI.

57

AHTpOINIOreHHbIE KOCUCTEMBI. Arposkocucrema.
ArporneHos.

58

VYpboskocuctembl. buonornueckoe u - XO3SMICTBEHHOE
3HaYEHHE arpo’IKOCUCTEM U YPOOIKOCUCTEM.

59

IIpakTrueckas pabota "U3yueHue u ONnMCcaHue
ypOosKkocucTeMbI".

60

[lepeHoCc oHeprum M BEHIECTB MEXAY CMEKHBIMH
DKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MONYJALIUN H
JKOCUCTEM B YCJIOBHSAX €CTECTBEHHBIX M AaHTPOIIOI€HHBIX
BO3JICHUCTBUM.

61

MGTOI[OJIOFI/ISI MOHUTOPHHTA €CTCCTBCHHBIX n
AHTPOIIOTCHHBIX 9KOCUCTEM.

"U3ydyenue  pa3HoOOOpa3us  MENKUX  IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX dKocucTteMax'".(IPaKTHKyM)




OKckypcusi "OKCKypcHs B THIMYHBIA OHOTreorieHo3 (B
- nyOpaBy, Oepe3HsIK, €TbHUK, HA CYXOIOJIbHBIA U TTOWMEHHBIH | - - - -
JyT, 03epo, 60510TO)".

DKcKypeust "DKCKypeusl B arpodKocucTeMy (Ha IMoJie Uiu
B TEIUTUYHOE XO035UCTBO)".

Hroro o teme 9 9 1 0 0

Tema 10. Buocdepa - rinodanbHas 3kocucTeMa

buocdepa - obmennanerapuas obonouka 3emn. JKuBoe

62
BEIIECTBO OMOC(EpPHI U ero (QYHKIIUH.

OcobenHoctu Ouoceps! Kak rin00aIbHON IKOCUCTEMBI.
63 KpyroBopotrsl  BemectB W~ OMOr€OXMMHYECKHE  IHUKJBI | 1
(yrmepona, a3ota).

3oHanbHOCTE  Omochepsl. OCHOBHbIE OMOMBI  CYIIIH.

64 . o 1
Knumat, pacTUTenbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.
65 CtpykTypa ¥ (QYHKIOHS KUBBIX CHCTEM, OIICHKA HX 1
PECYPCHOTO MOTEHIMAIa U OMOC(hEepHBIX (YHKITHH.
Hroro no teme 10 3 0 1 0
Tema 11. YestoBek M OKpykawas cpeaa
66 DKOJIOTUUECKUE KPUZUCHI U UX IPUYUHBI. 1
67 OxpaHa pacTUTEIBHOTO U )KUBOTHOT'O MHUpA. 1
68 PanmonasibHOE  TIPHPOMIOTIONB30BAHUE W COXpPAHCHHE 1
OHOJIOTUYECKOT0 Pa3HOO00pa3usl 3eMITH.
69 MeTo1pl MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX 1
MIPOIIECCOB
Hroro no teme 11 2 0 2 0

OBHIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 51| 6 6 6

IIpomesxxyTouHas arrecranus B ¢popme — 3k3ameHa (18 yacoB, u3 Hux He Gosiee 3-x 4 Ha
IpOBeJIeHUe JK3aMeHa B MIMCbMEeHHOH (opme)
O6pem yueGHOTrO BpeMeHH, 3aTpaurBaeMOoro Ha IpoBeJleHHe OIIeHOUHBIX NPoIeiyp - 3 4

Jlisi mpoBeAEHUS €AMHOrO0 TOCYAapCTBEHHOrO dK3aMeHa o Owosnoruu (mamee - EI'D mo
OMOJIOTUM) MCIOJIB3YETCsl TMepeyeHb (KOAM(PUKATOP) MPOBEPSIEMBIX TpeOOBaHM K pe3yibTaTaM
OCBOCHMSI OCHOBHOM 00pa30BaTelbHOM MpPOTrpamMMbl CpeaHero oOIiero oO0pa3oBaHHs U 3JIEMEHTOB
coJlepKaHusl.

[IpoBepsiembie Ha EI'D o Ouosioruu TpeboBaHUs
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBI



cpenHero odmiero oopazoBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPEAHET0 00IIEro 00pazoBaHUs

ChopMHUpOBAaHHOCTh 3HAHUH O MeECT€ M POJU OWOJOTHHU B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MHUpa, B TIO3HAHWW 3aKOHOB TPUPOJIBI U
pEeUIeHUN >KM3HEHHO BaXXHBIX COLUATbHO-3TUYECKHUX, IKOHOMHYECKUX,
9KOJIOTMYECKUX MPOOJIEM YelIOBEYECTBa, & TAKXKE B PEIICHUU BOIPOCOB
paIMoHaIBbHOTO MPHPOAONOIB30BaHUs, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIAJIE POCCHICKUX U
3apyOeKHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnanenue cucremoii 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOTO MMO3HAHMS,
HCIOJIb3YEMBbIX B OHOJIOTMYECKUX HCCIIEIOBAaHUSAX J>KUBBIX OOBEKTOB U
9KOocUCTeM  (ONUCaHMEe, M3MEpEeHHe, MpOBEJCHHE  HaOIIOJEeHU);
crocobaMM BBISBJICHHWS M OLEHKH AaHTPOIOT€HHBIX W3MEHEHHH B
IIPUPOJIE.

YMeHue BbIABUIAaTh THUIIOTE3bl, MPOBEPSTH UX HKCHEPUMEHTATbHBIMU
cpeacTBaMu, GOpMyJIHMpYys L€Jdb  UCCIEIOBaHMSA, aHAJIU3UPOBATH
[IOJIy4E€HHBIE PE3yJIbTaThl U J€JIaTh BBIBOJIBI.

BblsiBieHHE  3aBUCUMOCTM  MEXKIY  HMCCIENYEMBIMH  BEJIMYMHAMH,
00BSICHEHHE TOJYUYEHHBIX PE3YyJbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB C
VICTIIOJIb30BAHUEM HAYUHBIX ITOHATUHI, TEOPUN U 3aKOHOB

YMeHue BiajieTb CUCTeMOW OMOJIOTMYECKUX 3HaHUHM, KOTOpas BKIIOYAET:
OCHOBOIOJIararonme OUOJOTUYECKUE TEPMHMHBI W TOHATUS (KHU3HB,
KJIETKa, TKaHb, OpraH, OpPraHU3M, BHJ, NOMYJSALHUA, HSKOCUCTEMA,
omorneHo3, omocdepa; MeTabOIN3M, TOMEOCTa3, KIETOUHBI UMMYHHTET,
OnocuHTe3 Oenka, OHOMONUMEpHI, JIUCKPETHOCTh, CaMOPETYISIus,
CaMOBOCIIPOU3BEICHUE, HAaCJIEACTBEHHOCTD, N3MEHYHUBOCTb,
9HEPro3aBUCUMOCTD, POCT U PA3BUTHE);

ouosornueckue teopun: kierounas teopust T. llIBanna, M. lllneiinena,
P. BupxoBa; KioOHaiIbHO-celeKTHBHOrO mmmyHurera II. Dpmmux, M.U.
MeuHukoBa, XpOMOCOMHAas Teopus HaciueAcTBeHHoctH T. Moprana,
3aKkoH 3apozsimieBoro cxoactBa K. baspa, sBomtonmonHas teopus Y.
JlapBuHa, CUHTETHUYECKasl TEOPUs SBOJIIOLMH, TEOpUs aHTpororeHesza 4.
HapBuna; Teopus 6uoreoneno3a B.H. Cykauesa; yuenue H.M. BaBunosa
0 IIEHTpax MHOT000pa3usi W TMPOUCXOXKICHHS KYyJIbTYPHBIX pPAaCTCHHH,
yuenne A.H. CeBepuoBa 0 MmyTsAX U HampaBiCHUSX 3BOJIIOIUH, YUYEHUE
B.1. Bepnajackoro - o Ouocdepe); 3akoHBI (€AMHOOOpa3us MOTOMKOB
NEpPBOTO  TOKOJICHWS,  pACUICIUICHHs]  MPU3HAKOB,  HE3aBUCHUMOIO
HacJlel0BaHUs Npu3HakoB [. Menzens; CLEIUIEHHOrO HacileqOBaHUs
NPU3HAKOB M  HapyleHus  cuemieHus reHoB 1.  Moprana;
FOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW wu3MeHuuBoctH H.M.
BasunoBa; renernueckoro paBHoBecus JIx. Xapaum u B. BaiinGepra;
3apobimeBoro cxonctsa K. bapa; Ouorenernueckuii 3akon D. ['ekkens,
®. Mrosutepa);




MPUHIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

npaBwia (MuHuMmyma lO. Jlubuxa, SKONOrMuYecKOd NHUpamMHUAbl YHUCE,
O6uomacchl ¥ PHEPTUN);

runore3bl (koauepBaTtHo A.W. Omnapuna, nepBuuHoro OynboHa JIXK.
XongeitHa, mukpochep C. Dokca, pudbozuma T. Uek)

YMmenue peuiatb IMOUCKOBBIC OHOJIOTHYECKUE 3aJa4dl, BbIABIIATH
IPUYNHHO-CJIICACTBCHHBIC CBsI3H MCXKOY HCCIEAYEMBIMU
OMOJIOTHYECKUMHM O6’bCKTaMI/I, nponeccaMmM U ABJICHUAMHU, [CJIATh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHWHU IMOJTYYCHHBIX PE3YJIbTAaTOB,
COCTAaBJIATh TI'CHOTHIIMYCCKHUEC CXCEMbI CKPCHIMBAHUA [JIA PAa3HbIX THUIIOB
HACJIC€AOBaHUA IMPU3HAKOB Y OPTraHHU3MOB, COCTaBJIATH CXCMbI IIEPECHOCA
BCHICCTB M SHCPTUH B OKOCUCTCMAX (I_ICHI/I IIUTAaHUs, INIICBBLIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3H MEXKIY CTPOCHHEM U (QYHKIUSMU:
OpPraHOUJIOB, KJIETOK Pa3HbIX TKaHEW, OpraHaMu U CUCTEMaMU OPraHOB y
pacTeHui, >KMBOTHBIX M YEJIOBEKa; MEXIy dSTalmamMu OOMEHa BEIeCTB;
ATarnamu KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB; dTallaMu
SMOpPUOHANLHOTO PAa3BUTHUS; TEHOTUNIOM M (EHOTHUNOM, (EHOTHUIIOM U
(dakTopamMu cpeapl OOWMTAHUS; MPOILECCAMH DBOJIIOIUH; JIBIKYITUMHU
CUJIaMHM aHTPOIIOr€HE3a; KOMIIOHEHTAMH PAa3JIMYHbIX 3KOCUCTEM H
MIPUCTIOCOOICHUSIMUA K HUM OPTaHH3MOB

YMeHue BBIJICISITh CYIIECTBEHHBIC MPU3HAKH:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT; OAHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHUOB, OHWOTEOIICHO30B, JKOCHUCTEM U
ounocgepsl; CTPOSHUSI OPraHOB U CUCTEM OPTaHOB PACTEHUH, )KMBOTHBIX,
YeJIOBEKa; TPOIECCOB KU3HEACATEIHHOCTH, MTPOTEKAIOIINX B OPTaHU3Max
pacTeHui, >KUBOTHBIX M 4eJOBeKa; OMOJIOrMYECKUX MPOIeccoB: oOMeHa
BemecTB  (Meraboym3M), HHPOPMAUM W TPEBPAIICHUS DSHEPTHH,
Opo’keHHs, aBTOTPOHOTO U TeTepOoTPOPHOrO0 THUIOB MUTAHUS,
¢doTocHHTE3a M  XEMOCHWHTE3a, MHTO3a, MeHo3a, TraMeTOoreHesa,
SMOpUOreHe3a,  MOCTIMOPHOHAIBHOTO  Pa3BUTHUSA,  PA3MHOXKEHUS,
WHINBUAYATHHOTO PAa3BUTHSI OpraHW3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS
T'CHOB, reTepO3HnCa; JeHCTBUI UCKYCCTBEHHOTO orbopa,
CTaOWIIM3HUPYIOUIETO, MABIDKYIIETO ¥  Pa3phIBAIOIIETO E€CTECTBEHHOTO
oT0Opa; aJJIONATPUYECKOTO W CHMIATPUYECKOTO BUA000pa30BaHUS;
BIIUSHUS JBWKYIIUX CHJI DBOJNIOIMM Ha TEHOMOHI IOMYJISINH;
NPUCTIOCOOICHHOCTH OPraHU3MOB K cpele OOWTaHWs, YepeOBaHUS
HaIpaBJICHUN HBOJIIOIHMH; KPYrOBOPOTa BEIIECTB M IMOTOKA JHEPTUU B
IKOCHUCTEMAX

ChopMUpOBaHHOCTb yMEHHS BBIIENATH CYLIECTBEHHbIE IMPU3HAKU
BUPYCOB, KIJIETOK IPOKApHOT U DYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, BHUJIOB, OHOTrE€OLIEHO30B M JKOCHCTEM;
O0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB M IPEBpAILEHUS SHEPTUU B
KJIeTKe, (oTocHHTE3a, IUIACTUYECKOTO0 M SHEPreTHYeCKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, pa3BUTHI W
Pa3MHOXEHUS, MHIMBUAYAILHOTO pa3BUTHA OpraHu3Ma (OHTOTECHE3a),
00pbOBbI 3a CyLIECTBOBAHME, €CTECTBEHHOIO0 OTOOpa, BUA000pa3oBaHUS,
IPUCTIOCOOIEHHOCTH  OPraHM3MOB K  Cpeie OOWTaHMs,  BIMSHUS




KOMITIOHCHTOB 3KOCHCTCM, AHTPOIIOI'CHHBIX U3MEHEHUN B JKOCHUCTEMAX
CBOEH MECTHOCTH, KPYroBOpOTa BCINECTB W MPEBPAILICHHUS SHEPTUH B
ouocdepe

YMeHue UCTHoab30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHUYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JUIsI JOKA3aTelbCTBA POJCTBA OPTaHU3MOB
pPa3HBIX CHUCTEMATHYECKUX TPYIIl; B3aHMMOCBS3M OpPraHU3MOB U CPEJIbI
oOWTaHMs; €IMHCTBA YEJIOBEYECKUX paC; HEOOXOIUMOCTH 30POBOTO
o0Opa3a JKM3HH, COXpAaHEHHUS pa3HOOOpa3Ws BHUIOB U DJKOCHUCTEM Kak
YCJIOBHSI COCYIIECTBOBAHUS PUPOJIBI M UETIOBEYECTBA

YMeHHe KpUTHYECKH OIEHHWBAaTh HMHQPOPMAIHUIO  OMOJIOTHYECKOTO
COZIEpXaHUs; HWHTEPHPETUPOBATh 3TUUECKHE aCIEKThl COBPEMEHHBIX
WccaeoBaHu B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PacCMaTpUBATh
rI100aNbHBIE DKOJIOTUYECKUE TPOOIEMBbI COBPEMEHHOCTH, (OPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HITHIO

[lepeuens 21eMEHTOB cofiepxKaHUsl, MpoBepsieMbIX Ha EI'D
0 OMOJIOTUH

Kon

HpOBCpHCMHﬁ QJICMCHT COACPIKAHUS

buonorusa kak HayKa. JKuBbIe CHCTEMEBI U UX HN3YyUCHHUC

1.1

CoBpemeHHast OuONOTHsI - KOMIUIEKCHas Hayka. buonormyeckue Haykd U
n3ydaeMble UMHU TpoOiemMbl. DyHIaMeHTaIbHbIC, MPUKIAHBIE U TTOUCKOBHIE
Hay4YHbIE UCCIIEIOBAHUS B OMOIOTHH.

3HavyeHne OuWoJOorMM B (POPMHUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYyUYHOMU
kaptunbl mupa. [Ipodeccuu, cBszannsie ¢ Ouonorueil. 3HaueHue OUOIOTUU B
MPAKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKa: MEIUIIMHE, CEJIIbCKOM XO3SHCTBE,
MIPOMBILIIIEHHOCTH, OXPaHE MPUPOIbI

1.2

JKuBble cucTeMbl Kak MpeaMeT u3ydeHust 6uonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIOKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, K3BMEHYUBOCTb, POCT U Pa3BUTHE.
YPpOBHM OpraHM3alUM KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIIETOYHBIN, TKAHEBBIN,
OpraHu3MEHHBI, MOMYJISIUUOHHO-BUA0BOI, 9KOCHUCTEMHBIHA
(buoreoneHoTuueckuii), omocdepusiid. Ilporeccrl, MpOUCXOAAIINEe B KUBBIX
cucteMax. OCHOBHbIE TIPU3HAKU KUBOTO. JKU3Hb Kak (opMa CYIECTBOBAHMS
MaTepuun

1.3

Metonel Ouonoruueckoi Hayku. HaOmromenue, u3MepeHue, SKCIEPUMEHT,
cuctemarm3anmsa, Metaadanu3. IloHsTme O 3aBUCHMOM ¥W  HE3aBHCHMOM
nepemeHHol. [InanupoBanue skcriepuMenTa. [loctaHoBKa U MpoBepKa TMIOTES.
HyneBas rtumote3a. IloHsthe BBIOOpKM H €€ JOCTOBEpHOCTh. Pa30poc B
OMOJIOTMYECKNX JaHHBIX. OIIEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.




[IpynynHBl UCKAXKEHMS PE3yIbTATOB dKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO
TECTa

Knerka kak Omonorudeckas cucTemMa

2.1

Krnerka - cTpykTypHO-(yHKIIMOHANbHAS €UHHIA XUBOro. McTopus OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OCHOBHBIE TOJOXKEHUS COBPEMEHHON KJIETOYHOM
TEOPHH.

Meroapl  MOJIEKYJSIPHOM M KJIETOYHOHW  OWOJOTHH:  MHUKPOCKOIHS,
xpomarorpadusi, 351eKTpodope3, METOA MEUEHBIX aTOMOB, AuddepeHnnanbHoe
LHeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPAMHKPOJIEMEHTHI. Bona
U €€ poJib KaK paCTBOPUTENIS, PEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOperyauud. MuHepanbHble BEIIEeCTBAa KJIETKH, UX OHOJOrHYecKas poib.
Ponb KaTMOHOB M AaHMOHOB B KIIETKE.

buonornueckue mnonumepsl. benku. AMHHOKHCIOTHBI COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Moisiekyisbl. [lepBuuHast cTpykTypa Oenka, HmenTuUHAas
CBs3b. BrTopuuHas, TpeTHuHas, YeTBEPTHYHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue pyHKkuuu OenkoB.
VYrneBoabl. MoHOcaxapubl, IuUcaxapuibl, OJIUIOCaxapuiibl W MOJIHCAXaPHIIbIL.
OOuwmii mnaH cTpoeHuss U (U3MKO-XMMHYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue GpyHKUNUN yrieBoI0B.

Jlunuasl. I'mapodunbHO-THApodoOHBIE cBolicTBa. Kiaccubukanus nunuaos.
Tpurnuuepunpl, dhocpomunuabl, BOCKU, crepoubl. buonornueckue (yHKUuMU
munuaoB. OOmme cBoiicTBa  OMOJIOTMYECKUX MeMOpaH -  TEKyd4ecTs,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, OJyIPOHUIIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruast. [puamun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoitnas cnupaib. MectoHaxoxaeHue u ouonorndeckue ¢pynkiuun JHK.
Bunet PHK. @ynkuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue csizu B Moisiekyiae ATO.
buonornueckne pynxnun AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX (PYHKIUH
B kietke. CekBenuposanue JJHK.

CrtpykTypHast OHWONOTHS: OHMOXMMHYECKHE W OHO(U3HYECKHUE HCCIICIOBAHUS
COCTaBa U NPOCTPAHCTBEHHON CTPYKTYpPbl OHOMOJIEKYJI

23

Tunbl  kJIeTOK: JyKapuoTHdeckas U Inpokapuotudeckas. CTpyKTypHO-
(byHKIHOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTudeckoil kietku. Knetounas crenka Oakrepuil M apxeil.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHONM U aBTOTPO(PHOIN MPOKAPHOTHUECKUX
KJIETOK. MecTO ¥ poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenre u (yHKIMOHHPOBAHUE dYKapHOTHUYECKOW KieTkH. [lmasmarndeckas
MeMOpaHna (r1azmanemMma). CTpykTypa mia3MaTuueckoil MemOpansl. Tpancrnopt
BEIIECTB Uepe3 IUIa3MaTHYECKyr0 MeMmOpaHy: maccuBHbIA (auddysus,
obneryenHast nud@ysus), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbel. Pabora HaTpuii-KananeBOro
Hacoca. DHIOUUTO3: MUHOIMTO3, (arommros. Dk3omuro3. Kietounas creHka.
Crpykrypa 1 GyHKIMU KIETOYHOW CTEHKH PaCcTEHH, TPHOOB.

Iluronnasma. Iluro3onp. IluTockener. [IBmwkeHue muromaasmbl. OpraHoubI




kineTkd. OnHOMEeMOpaHHBbIE OpPraHOWAbl KJIETKH: SHJIOIIa3MaTH4YecKas CeTh
(BIIC), anmapat 'onbKH, TU30COMBI, UX CTpoeHHE U (pyHKIMU. B3anmocBs3p
OJTHOMEMOpaHHbBIX OPraHoOMJIOB KiIeTKU. CTpoeHHe IpaHyJSIPHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOUHBIX MeMmOpaH. ['mamkwit
(arpaHyJspHBIA) SHIOMIA3MATHYECKUH peTHKyIyM. CekperopHas (yHKIHS
anmapara ['onbmku. TpaHcmopT BemecTB B KiIEeTKe. Bakyonum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpTaHOU B! KJIETKU: MUTOXOHIPUH, TITACTUIBL.

Crpoenre u (GYHKIMHM MUTOXOHApPUHM U 1uiactua. [lepBuuHble, BTOPUYHBIE U
CIIOXHBIE  IMIACTHIbl  (OTOCHHTE3UPYIOIIUX  JIYKApUOT.  XJIOPOIUIACTHI,
XpOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannbie opranoujsl kietku CtpoeHHe U (QYHKIMM HEMEMOpPaHHBIX
OpraHouJioB KieTku. Pubocombl. MuxpodunameHTbl. MBIIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounsrii nentp. CTtpoeHune W JBUKEHHE JXTYTUKOB H
pecHrdek. MUKpOTpyOOUKH UTOIUIA3MBI. LIeHTpHOb.

Anpo. Obonouka siapa, XpoMaTHH, KapUOIUIa3Ma, SIAPBIINIKH, UX CTPOCHHE U
¢byHkuuu. SnepHsiit 6enkoBbIi MaTpuKC. [IpOCTpaHCTBEHHOE pacloyioKEeHUe
XpoMocoM B UHTep(ha3HOM siipe. benku XpoMaTruHa - TUCTOHBI.

Knerounsle BximoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK 3YKApUOT
(pacTUTENTLHOM, )KUBOTHOU, TPUOHOI)
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AccuMuSIMsL U JUCCUMMJISALIUS - JIBE CTOPOHBI MeTaOosu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpoHbId. YdacTue KUCIOpPOoAa B OOMEHHBIX
mpoueccax. JHepreruyeckoe obOecrnieueHue KieTku: mnpespauieHne ATO B
oOMeHHbIX mnporneccax. DepMEeHTATHUBHBIH XapakTep peakiui KIEeTOYHOrO
Metabomm3ma. DEepMEHThI, UX CTPOCHHE, CBOWCTBA M MEXaHWU3M JCHCTBUSI.
Kodepmentsl. OTnuuus (QepMEHTOB OT HEOPraHMYECKUX KaTaJu3aTOpOB.
benku-aktuBatopbl W O€JIKU-UHTUOMTOPBL.  3aBUCUMOCTh  CKOpPOCTH
(epMEeHTATUBHBIX pEaKIUi OT pa3InYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYeCcKMX BewlecTB B Kierke. PotocuHre3. Poib
XJIOpOIIJIacCTOB B mpouecce QorocuHTe3a. CBeToBas u TeMHOBas (asbl.
[TpoxyxTuBHOCTE (hoTOCHHTE3a. BimsHME pa3nuvHbBIX (HPaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpaszue OpPraHNU3MOB-XEMOCUHTETHUKOB:
HUTpUGUIMPYIOLIUE OaKTepuH, Keae300aKTepuu, cepoOaKkTepun, BOJOPOIHbIE
OaxTepuu. 3HaYEHHE XEMOCHUHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opokenus. IIpoxykTsl OposkeHUS W HX
HCIIOJIb30BAaHNUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOIE3HEH.

AdpOoOHBIE OpPraHU3MBI. JTallbl YHEPIeTHUSCKOTO 0OMeHa. [10aroTOBUTENBHBIIM
sTan. I MKonu3 - 6eCKUCIOpOIHOE PACLIECTIIICHUE TIFOKO3BI.

buonornueckoe OKUCIEHHME, WIM KIETOYHOE AbIxaHue. Poinp MUTOXOHIpUI B
nporeccax OMOJIOTNYECKOT0 OKHCIICHHUS. [Huknnueckue peakuuu.
OxucnurensHoe pochopunupoBanue. [IpenmymiecTBa a3poOHOTO myTH 0OMeHa
BELIECTB Iepesl aHa3poOHbIM. DPPEKTUBHOCTh IHEPreTUUECKOI0 OOMEHa

2.5

Peakuuu matpuyHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSIX
MaTpuyHOro  CHHTe3a.  Peanm3anmsi  HACJIECTBEHHOW  WH(OpMaIuu.
I'enernueckuii ko, ero cBoictBa. Tpanckpumius - Matpuunblii cuHte3 PHK.
[IpyHUUMIIBI ~ TPAHCKPUMNIUU:  KOMIUIEMEHTAPHOCTh,  AHTHIAPAJIICIIBHOCTD,
acuMMeTpu4yHOCTh. TpaHcisuus u ee stanbl. Yyactue TtpaHcnoptHbix PHK B




O6uocunrese Oenka. YcnoBus O6uocuHresa Oenka. KoaupoBaHue aMHUHOKHCIIOT.
Ponb pubocom B GuocunTese Oernka.

Opranu3anust TeHOMa y IPOKapHOT U DYKApHOT. Perynsiuus akTHBHOCTH T€HOB Yy
npokapuot. ['unoresa onepona (®. XKakxob, XK. Mano). Perynsanust oOMeHHBIX
nporieccoB B kieTke. Kietouynslii romeocras.

Bupycsl - HeksieTouHble (OpMBI )KM3HH W 0OMUratHele nmapasutsl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepHO(aros.

Bupychubie 3aboneBanus 4enoBeka, KuUBOTHBIX, pactenuid. CIIN/, COVID-19,
COLIMAJIbHBIE M MEJIMIIMHCKUE MPOOIIEMBI

2.6

Knerounslii numkn, ero mnepuonsl U peryisauus. HWetepdaza U MHTO3.
OcobenHocTu mpoleccoB, mpoTekaronmx B nuHTepdase. [loaroToBka KIEeTKH K
nenenuto. [Ipecunternueckuid  (MOCTMUTOTHYECKHIA), CHUHTETHUECKUUA U
MMOCTCUHTETUYECKHH (TPEMUTOTHUECKUI) IEpUOIbl HHTEP(A3bI.

Matpuunslii  cunte3 JHK-pemnmukaumda. [Ipunnunsr pemmukaunn  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIYyKOHCEPBATUBHBIM CHHTE3, AHTHUIAPAJUIEIBHOCTb.
Mexanusm pemukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocoM. Teromepsl u
TemomMepasa. XPOMOCOMHBIA HAOOp KIETKH - KapuoTHN. JIUTIOWIHBIN WU
rariouaHbll  Habopel XpomocoM. [‘omosnoruunbsie Xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenune knetku - muto3. CTaaiuu MHUTO3a U MPOUCXOJAIIME B HUX IIPOLIECCHI.
Tuner muto3a. Kapuokunes u nuTokuHe3. brosnormdeckoe 3Ha4€HHE MHUTO3A.
Perynsauus muroTMueckoro nukia KieTkd. IIporpammupyemas kierodHas
rudessb - anomnTo3.

DYHKIHOHAIbHAS! TCHOMHKA

OpraHI/I3M Kak OMOJIOrHYecKasi CHCTEMa

3.1

OfHOKJIETOUHBIE,  KOJIOHUAJIbHBIE,  MHOTOKJIETOYHBIE  OpPraHU3MBl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOXKEHHs OpPraHU3MOB: Oecrosioe (BK/IIOYash BETreTaTUBHOE) H
noysioBoe. Buasl 0Oecrosioro  pa3MHOXKEHHSA: IOYKOBAaHUE, CIOPYJIALHNA,
¢parmeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. [lonoBwle kieTkH, win ramersl. Meio3. Craguu
Mmeino3a. [loBenenue xpomocom B Meno3e. Kpoccunrosep. buonorunueckuit
CMBICJT MEH03a 1 TOJIOBOTO mponecca. Meio3 U ero MeCcTo B dKU3HEHHOM LIUKJIE
OpPraHHU3MOB.

[IpenzaponpimeBoe pasButue. I'amMeroreHe3 y XMBOTHBIX. I10yI0BBIE JKee3bl.
OOpa3oBaHue M pa3BUTUE MOJOBBIX KieToK. CrepMaToreHe3 U OOTrEeHE3.
Crpoenue monoBbIX KiIeTOK. OIIONOTBOPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CrnocoOsl OILIOIOTBOPEHUS: Hapy»XXHOE, BHYTpPEHHEE.
[Taprenorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
XKUBOTHbIX (Ha mnpuMmepe Jarymku). [IpoGnenume. Tumnbl apoOieHwHs.
OcobeHHOCTH ~ ApOOJIEHUS] ~ MJICKONHUTAIOIIMX.  3apOJBIIIEBBIE  JIUCTKH
(ractpynsanmsi). 3akiajKka OPraHOB W TKaHEW M3 3apOJIBIIICBBIX JIMCTKOB.
B3auMHoe BiMsHUE wyacTell pa3BUBAIOLIETOCs 3apojblia (3MOpHOHAIbHAsS
UHAYKIMS). 3akiajka IjJaHa CTPOEHUS  JKUBOTHOIO  KaK  pe3yibTar
HepapXUUeCKUX B3aUMOACHCTBUI reHoB. BiusiHue Ha SMOpHOHaIbHOE pa3BUTHE
pa3nuyHBIX (PAKTOPOB OKpy’Karomie cpenbl. PocT M pa3BuTHE >KMBOTHBIX.
IToctamOproHanbHbId niepuoa. Ilpsimoe u Hempsimoe pasButHe. PasButne c




MeTamopdozom y  OECIIO3BOHOYHBIX M IO3BOHOYHBIX  JKUBOTHBIX.
buonornueckoe  3HayeHWe MPAMOrO M HENPSIMOTO  pa3BUTHA,  HX
pacnpocTpaHeHue B npupoje. Tumbl pocTa *XUBOTHBIX. (DAKTOPHI PETYISILIMU
pocTta KMBOTHBIX M uenoBeka. CTaguum MNOCTIMOPHUOHAIBLHOTO pPa3BUTUSA Yy
KUBOTHBIX U 4esloBeKa. [lepnosbl OHTOreHe3a 4enoBeKa.

Pasmuoxxenne u pasButue pactenmit. ['ametoput u cmopodut. Meiio3 B
KHU3HEHHOM IMKie pacteHuil. OOpa3oBaHue cmop B Ipolecce Meiosa.
l'amerorenes y pactenuit. OIUIOAOTBOpEHHWE W PA3BUTHE PACTUTEIHHBIX
Oopranu3MoB. J[BOiHOE OIUIOAOTBOPEHHE Y IIBETKOBHIX pacTeHHid. OOpa3oBaHue
U pa3BUTHE CEMEHH. MeXaHU3Mbl PEryJisiuU OHTOI€HE3a Y pacTeHHd Hu
YKUBOTHBIX

3.2

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETUKM Kak Hayku. (OCHOBHbIE
F€HETUYECKUE TOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIC
IEHbl, AJIbTCPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIMN U PEUECCUBHBIA NPU3HAK,
TOMO3HUTOTa, TETEPO3UTOTa, YHCTass JIMHUS, THOPUIBI, TEHOTHI, (HEHOTHIL.
OcHOBHBIE  METOABI TEHETHKH: THUOPHUIOIOTUYECKUN, ITUTOIOTHUYECKHIA,
MOJICKYJIIPHO-T€HETUYCCKU I
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Mounorubpuanoe  ckpemuBanue. IlepBbiii  3akoH  MeHnuenss -  3aKOH
ennHooOpa3usi ruOpuI0B NEepBOro mokosieHus. [IpaBuiao JOMHHHUPOBAHUSL.
Bropoii 3akoH MeHzens - 3aKOH paclleruieHus Npu3HakoB. [luTonornueckue
OCHOBBI MOHOTHOPHTHOTO CKpELMBaHUA. | MIIOTE3a YUNCTOTHI TaMeT.
AHanusupymomee ckpemuBanue. [IpoMeXyTOUHBI XapakTep HaclIeqOBaHUS.
Paciuennenue npu3HaKkoB IpU HEIIOJIHOM JTOMUHHUPOBAHUU.

JurubpugHoe ckpeuiuBanue. Tpetuil 3akoH MeHJens - 3aKOH HE3aBHUCHUMOIO
HaclleZIoBaHUsl ~ Npu3HakoB.  LluTonoruyeckue  OCHOBBI  TUTMOPUAHOTO
CKpELIUBaHHUS.

CueruieHHoe HacnenoBaHue npuszHakoB. PabGotel T. Moprana. CrenieHHoe
HAacJIeI0BaHUE T'€HOB, HAPYLICHUE CLEIUICHHs MEXIy IeHaMu. XpOMOCOMHas
TEOpHsl HACIIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M ONpeaeseHus 1nojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHeli mois. I'enernueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB, CLEIUICHHBIX C
noyioM. I'eHOTHII Kak ILIeJIOCTHasE cucrtema. [lmeforponus - MHOKECTBEHHOE
NEeHcTBHE IeHa. MHOXKECTBEHHBIM ajuienu3M. B3anMoaeincTBHe HealIeNnbHBIX
reHoB. KommiemeHntapHocts. Onuctas. [lonumepus
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BzaumoneiictBue reHotuna u cpenbl npu  GopmupoBaHuUM  (peHOTHMA.
N3MeHuYnBOCTh NMpU3HAKOB. KaueCTBEHHBIE M KOJMYECTBEHHBIE TPU3HAKK. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs! U HACJIEICTBEHHAs.

MonudukanvonHass M3MEHYHUBOCTh. Poinb  cpensl B (hOPMHUPOBAHHH
Moau(pUKaMoHHOM n3MeHunBocTU. HopMa peakiuu npusHaka. BapuaroHHbIi
psan u BapmauuonHas kpuBas (B. Moranncen). CoiicTBa MOIu(pUKAITMOHHON
M3MEHYUBOCTH.

['enotunuueckass n3MeHUMBOCTh. (CBOMCTBA T€HOTUIUYECKONW H3MEHUYMBOCTH.
Bubl reHOTUIIMYECKOM N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTaIl[MOHHAS.
KoMOuHatuBHasT HM3MEHYMBOCTh. MeHO3 © IIOJIOBOM TMPOLECC - OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTU. Pollb KOMOMHATUBHOW W3MEHYMBOCTU B
CO3JJaHUU TEHETHYECKOT0 pa3HOO0pa3us B Mpejenax OAHOro BUAA.
MyTanuoHHasi HW3MEHYMBOCTh. Buapl MyTanmii: TeHHbIE, XPOMOCOMHBIE,




reHoMHble. CHOHTaHHbIE M MHAYUUMPOBaHHbIE MyTauuu. SaepHble U
IUTOIUIa3MaThnyeckue myTanuu. CoMaTH4YeCKUEe U MOJIOBbIE MyTaluu. [IpuunHbl
BO3HUKHOBEHMS MyTaluid. MyTareHbl W HX BJIUSHUE HA OPraHU3MBl.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnenctBeHHoi n3menunBocty (H.W. BaBunos). BHesnepHas n3MeHYHBOCTh U
HAaCJIEICTBEHHOCTh

3.5

Kapuotun wyenoeka. MexayHapoaHass mTporpaMma HUCCIEIOBaHHUS Te€HOMA
yejnoBeKa. MeToapl  UM3y4deHHMsl TEHETHKHM YeJIOBEKa: TIEeHEaJOTMYeCKu,
OJIM3HELIOBLIN, IATOTeHETHUECKHH, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOEe ONIpeAeIIeHUE reHOTHUMNA;
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOILBIO
[MIP-anamu3a. HacmencrBenHble  3a0ojieBaHUsS — 4ellOBeKa. I €HHBICE U
XpOMOCOMHBIE ~ 0O0Je3HHM  uenoBeka. bonesHm ¢ HacienCcTBEHHOMU
MIPEIPACIION0KEHHOCTBIO. 3HadeHue MEIUITMHCKOM T'€HETUKH B
MPEAOTBpPAIIEHUA W JICYCHHWH TEeHETUYECKHX 3a00JIeBaHUN  YeJIOBEKa.
CTBOJIOBBIE KJIETKH

3.6

JlomecTuKauust U ceiaekuus. 3apoKICHUE CENEKIUU U JOMECTUKAlUU. YUYeHue
H.M. BaBuioBa 0 IHeHTpax MNPOUCXOXKIAECHUSI U MHOTrooOpasusi KyJbTYpPHBIX
pacteHuid. Ponb cenekuuu B CO3AaHUM COPTOB PACTEHUH M MOPOJ KUBOTHBIX.
Copt, mopoma, mTamMM. 3aKOH TOMOJIOTHYECKHX PSJOB B HACJICACTBEHHOM
n3menuuBoct H.W. BaBuioBa, ero 3HaueHue /Ui CeIeKIIMOHHON paOoThI.
MeTtonpl ceneKUMOHHOM paboTbl. McCKycCTBEHHBIH OTOOp: MAacCOBBIH U
WHAUBUAYATbHBIA.  OJTambl  KOMOWHAIIMOHHOW  cenekuuu.  McmbiTanue
MPOU3BOUTENCH MO MOTOMCTBY. OTOOp TO TEHOTHIYy C TOMOIIBIO OIICHKH
(heHoTHIa MOTOMCTBA M OTOOP M0 TeHOTHITY C omotikio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaananioHHbIi
U XMUMHYECKUH MyTareHe3 KaK MCTOYHHUK MYyTallil y KyJIbTypHBIX (hopm
opranu3moB. Hcmonbp3oBaHWE€ TEHOMHOTO pEJAaKTHPOBAHUS U  METOJOB
pexombOunanTHbix JIHK nms momgyyeHus HCXOIHOTO MaTepualia JJis CEIeKIIH.
[Tonyuenue MTOJIUTUIOUIOB. BuyTtpuBumoas TUOpUIU3AIIHS.
brnuskoponcTBeHHOE  CKpeluBaHWe, WM MHOpuauHT.  HepoacTBeHHOE
CKpeIMBaHWe, WIH ayTOpuAMHT. ['eTepo3nc u ero nmpuyuHbl. Vcnoms3oBaHue
rerepo3uca B cenekiuu. Otnanennas rudpunusanud. [Ipeogonenue decrmoaus
MEXBHJIOBBIX THOPHI0B. JIOCTHXKEHUSI CENIEKIIMN PACTEHUI U dKUBOTHBIX

3.7

OOBeKThI, HUCIHONB3yEMbIE B OHOTEXHOJIOTHMH, - KIETOYHbIE U TKaHEBbHIE
KyJbTYpbl, =~ MHKPOOPTaHM3MbI, = HUX  XapakTepucTuka. TpaguuuoHHas
OMOTEXHOJIOTHSI: XJICOONIEUCHHE, IIOJIYYCHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAeNnue. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
texHosorui.  I[lpousBoiacTBO  OenKa, aMHUHOKUCIOT W BUTaMHUHOB.
HckyccTBeHHOE OIUIOJOTBOPEHUE. PexoHcTpykumst  SIHIEKIETOK u
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCIJIAHTALIMHU SJI€P KIETOK.
XpoMOCOMHAsi W TeHHasg uHXeHepus. VICKycCTBEHHBI CHUHTE3 Te€Ha U
KoHcTpyupoBanue pexomOuMHaHTHRIX JIHK. [locTikeHuss U TEpCHEKTHUBHI
XpPOMOCOMHOM ¥ TEHHOM HWHXEHepuu. MeauIHCKue OHOTEeXHOIOTHH.
M cnosib30BaHNE CTBOJIOBBIX KIIETOK

CucreMa M1 MHOr0oOpa3ue OPpraHudecKoro Mupa




4.1

buonoruueckoe  pasHooOpazue  opraHuzmMoB. CoBpeMEeHHass  cHCTEMa
opranudeckoro mupa. [IpuHnmmsl knaccupukanuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OC0OEHHOCTH CTPOSHUSI M KU3HEIEATETLHOCTH OJHOKJICTOYHBIX OPTaHHU3MOB.
bakTepuu, apxeu, 0 JHOKJIETOUHbIE TPUOBI, OJJHOKJIETOUYHBIE BOAOPOCIH, APyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  J[BMKEHHWE  OJIHOKJIETOYHBIX
OpPraHU3MOB: aMeOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX
OpraHu3MoB. Pa3IpakMMOCTh y OJIHOKJIETOUHBIX OpraHu3MOB. TakCHChI

4.2

MHOroKJIeTOYHbIE  pacTeHusd. B3anMOCBA3b  YacT€d  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHu3Ma.
OpranusMm kak enuHoe nenoe. TkaHu pacteHuil. TUnbl pacTUTEIbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, TMPOBOJMAINAS, OCHOBHAs, MEXaHHYECKas.
OcobenHoctu cTpoeHUs, (YHKIHA W PACTOJOXKECHHS TKAaHEW B oOpraHax
paCTEHHI

4.3

BereraruBHble ¥ reHepaTUBHBIE OpraHbl pacTeHUN. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /J[Bm>keHre MHOTOKJIETOYHBIX PACTEHHI: TPOITU3MBbI
n Hactuu. [loryonmieHue BOABI, YIIIEKHUCIOrO ra3a MU MHUHEPAIBHBIX BEIIECTB
pactenusiMu. [Ipixanue pactenuil. Juddysus razoB yepes noBEpXHOCTb KIETKH.
TpaHncniopTHele cuCTEMBI pacTeHuM. Brelnenenue y pacteHumid. 3amura y
MHOTOKJIETOYHbIX pacTteHuil. KyTtukyna. CpeacrBa macCUBHOW M XMMHUYECKOU
3a1UThl. OUTOHLIUIBL.

PazgpaxxuMocTe M peryssinus y Opranu3sMoB. Pa3ipaXumMoCTh W peryisinus y
MHOT'OKJIETOYHBIX PAaCTeHUI. POCTOBBIE BElIECTBA U UX 3HAYCHUE

4.5

MHOroOK/I€TOUYHbIE  JKUBOTHBIE. B3aMMOCBs3b 4acTel  MHOIOKJIETOYHOIO
opranusma. TKaHH, OPTaHbl U CUCTEMbI OPTaHOB MHOT'OKJIETOUHOTO OpraHu3Ma.
OpranusMm kak enuHoe 1enoe. I'omeocras. TkaHu )KMBOTHBIX U 4eoBeKa. THIbI
KUBOTHBIX TKaHEW: SMHUTENUalbHAs, COCIMHUTENIbHAsA, MBbIIIEYHAs, HEpBHAs.
OcobeHHOCTH CTpoeHUus,, (PyHKIMI M pacnojoXeHHs TKaHe B opraHax
YKUBOTHBIX U YeJIOBEKa

4.6

Oprasbl 1 CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMN OPTAaHOB U CUCTEM OpPTaHOB.
Omnopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHHU ckeneT. CTpOeHUE W TUIIBI COSAUHEHUS
KOCTeH.

JIBM>KeHHEe MHOTOKJICTOYHBIX JKMBOTHBIX. IluTaHue KUBOTHBIX. lluTanue
ITO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue *)UBOTHBIX. KoxkHOe nbixanme. JKabepHoe
M JTEeTOYHOE JBIXaHHE.

JIpIXaHWe TO3BOHOYHBIX JKUBOTHBIX. ODBOJIIOIMOHHOE YCIO0XHEHHE CTPOECHUS
JIETKUX TO3BOHOYHBIX KMBOTHBIX. J[pIxaTenbHas cucremMa 4ejaoBeka. MexaHu3m
BEHTWIALIMM JIETKMUX y NOTUL W MJIEKONUTAIUX. TpaHCHOpT BELIECTB Yy
Opranu3MoB. TpaHCHOPT BELIECTB Yy KUBOTHBIX. KpoBEHOCHas cucteMa u ee
opranbl. KpoBeHocHas  cucTteMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpANICHHsI. DBOJIONUOHHBIC YCIOXKHEHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX UBOTHBIX. Bblaenenue y opranu3sMoB. Beiienenue y
*KUBOTHBIX. CokpatutenbHble Bakyosn. Opransl BbifesneHus. CBs3b MOJIOCTH
Te€Ja C KPOBEHOCHOM U  BBIACIUTENBHOM cuUcTeMaMu. BeineneHnue y
MMO3BOHOYHBIX KUBOTHBIX. 3alllUTa Y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI U
UX MIPOU3BOJIHBIC. Pa3IpakMMOCTh U peryisiiiys y opranu3sMoB. Paznpakxumoctsb




y OJHOKJIETOUHBIX OpraHu3moB. Takcuchbl. PasgpaxumocTe U peryiasuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBbIE BeliecTBa U UX 3HaYCHHE.

HepBHas cucrema u pediiekTopHasi peryisiius Y MHOTOKJIETOUHBIX KHUBOTHBIX.
HepBHas cuctema u ee oTAenbl. OBOJIOLMOHHOE YCIIOXKHEHHE CTPOEHUS
HEPBHOW CUCTEMBI y JKUBOTHBIX.

Pa3pabotka anropurmMoB u mporpamm ais 3¢G¢GeKTUBHON (YHKIMOHAIBHOU
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB
MHUKpPOOPIraHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YECJOBEKA U €TI0 310POBLE

5.1

Opranpl ©W CHCTEMBI OpraHoB denoBeka. OTaensl TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pedrnexc u peduekropras ayra. besycrnoBHble u
yciaoBHBIE pedrekchl. ['ymMopanbHas peryisiuuds W SHIOKPUHHAS CHCTEMa
KUBOTHBIX U uenoBeka. JKene3bl 3HIOKPUHHOM CHCTEMBI U HMX TOPMOHBIL.
[elictBue ropMOHOB. B3auMOCBSI3b HEpPBHOM W SHIOKPUHHOM CHCTEM.
l'umortanamo-runoduzapuas cucrema. Pednekc u pedraexTtopHas ayra.
be3ycioBHbBIE U YCIOBHBIE PeIICKCHI

5.2

3amuTa opranusma ot 6osnesnell. iMmmyHHas cucrema yenoBeka. Kietounslii u
IYMOpaJIbHBIA MMMYHHUTET. BpokIeHHBIH, NpHOOpPETEHHBINH crenupuuecKuit
UMMYHUTET. Teopusi KIoHaNbHO-ceeKTuBHOrO umMmyHnuteta (I1. Dpmx, ©.M.
bepuer, C. ToueraBa). BocnamurenbHble OTBETbl OpraHu3moB. Poib
BPO’KJICHHOI'O HMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI
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KpoBeHnocHas cucrema u ee opraubl. Ceplie, KpOBEHOCHBIE COCY/bl U KPOBb.
Kpyru kpoBooOpamienus. PaboTa cep/iia u ee peryJssius
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Hpixanue denoBeka. Jluddys3us ra3oB uepe3 MOBEPXHOCTh  KIIETKH.
[pixatenbHasg cucTeMa 4YenoBeKa. JlpIxarenbHasi TMOBEPXHOCTh. Perymsamms
nbixanus. JlpixaTenbHbie 00beMbI

5.5

HI/IH_[eBapI/ITeHLHaH CHUCTEMaA YCJIOBCKA. OTI[GJ'IBI MUIICBAPUTCIIBHOI'O TpPAKTaA.
HI/IIIIGBapI/ITeHI)HI)IG KCIIC3hI. BHyTpI/IHOJ'IOCTHOG u BHYTPUKJICTOYHOC
ITHIICBAPCHUC

5.6

ITokpoBel M ux mnpousBogHele. Opransl BelaeneHus. llouku. CrtpoenHue u
¢byHKIMOHMpOBaHNE HePpoHa. DUIBTpAIUs, CEKPEIHs 1 00paTHOE BCAChIBAaHUE
KaK MEXaHU3Mbl pabOThI OpraHoB BblaeseHUs. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

JIBKeHHe YelloBeKa: MbllieyHas cucrteMa. CKeleTHbIe MBIl U UX padoTa.
CTpOCHHE M TUITBI COCTMHEHUS KOCTCH

Teopus sBomonuu. Pazsutue xu3Hu Ha 3emie

6.1

OpomoniionHast  teopust Y.  Jlapuna. [Ipeanochliku  BO3SHUKHOBEHHSI
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.
JIBrokymme cuibl 3BoIOIMU BUAOB 10 Y. JlapBuHY (BbICOKAasi HHTEHCUBHOCTh




pa3sMHOXEHHsI OpPraHM3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3Bomtonuu (CTD). HelitpansHas Teopus
sBosoiy. CoBpeMEHHasl HBOJIIOLIMOHHAS OMOJIOTHA. 3HaYeHHE BOJIIOLIMOHHON
TeOpuHu B HOPMUPOBAHUHN ECTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[lomynsauus kak ajeMEHTapHas €AMHHLA 3BOMIONUH. COBPEMEHHBIE METOJBI
OLICHKM T'€HETUYECKOT0 pa3HOoOOpa3usi U CTPYKTyphl nomyssiuil. M3menenue
reHoOoHa MOMYJIALUUN KaK 3JEMEHTapHOE 3BOJIOIMOHHOE SIBIEHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (AKTOPhl (ABWXKYIIME CHUJIBI) 3BOJIIOUMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeH4YMBOCTh. Jlpeid TeHOB - ciyvaiiHble
HEHANpaBJIeHHbIE HW3MEHEHMs YacTOT ajeneil B momymauusax. OQQexT
OCHOBATEJIs. Murparnuu. N3onsauns MTOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBeHHas1), OMoI0ruyeckas (pernpoayKTUBHAs).

EcrectBennbiii  otOOp - HampaBisgoomuid Qaxktop 3Bomound. DPopmsl
€CTeCTBEHHOT0 0TOOpa: JBWXKYIIMH, CTaOWIM3MPYIOLIUM, pa3pbIBAIOLIMA
(nu3pynTuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3ysbTaT  MHMKPO3BOJIIOLIUU.
Bo3nukHOBeHHe  mpucrnocoOneHuid |y  opraHu3smMoB.  ApomMopdosbl U
uanoanantauuu. I[Tpumeps! npucnocobiaeHuil y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kputepunm U cTpyKTypa. BumooOpazoBaHue Kak —pe3ysibTaT
MUKpoO3BOItonuu. M3omsiuust - kiaodeBoil ¢aktop BupooOpazoBanus. Ilytu u
CHoCcOObI BUJI000pa30BaHUSA: aJIoNaTPUIECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTMUYECKOe), "MTHOBEHHOE"  (TMOJUIUIOUIU3AIIHS,
rudpuau3anys). JmurenbHOCTb HBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb 3BONIOLIMOHHONM OMOJIOTMU B pa3paboTKe HayYHBIX METO/IOB COXPAHEHUS
O6nopazHooOpazusi. MUKPOIBOMIONKS M KOIBOJIIONHUS Tapa3uTOB U MX XO35EB.
MexaHu3mbl (OPMHUPOBAaHUS YCTOMUMBOCTH K AHTHMOMOTHMKAM U CIIOCOOBI
OOpHOBI C HEH

6.3

MCTOI[I)I HN3YUYCHUA MAKPOI3BOJJIIOLUH. ITaseoHTONIOrMYECKHE MCTOAbI U3YYCHHA
sBomoiun. [lepexomaabpie GOpMbI U GUITOTEHETUYESCKHE PSIIIBI OPTAHU3MOB.
buoreorpadpuyeckne meromel m3ydeHus dBonouuu. CpaBHeHue ¢GIIOpBI U
(dayHbl MaTepukoB M OcTpoBOB. buoreorpaduueckue obmactu 3emmu. Bumabi-
OHACMUKHU U PCIIUKTHI.

DOMOpPHONOTHYECKHE U CPABHUTENBHO-MOP(HOIOTUYECKUE METOIbl H3yUeHUs
OBOJIFOIIUHA. I'eneTnueckue MeXaHHU3MEI SBOJIOIMHN OHTOI'CHEC3a U IIOABJICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE H  aHAJIOTUYHBIC OpraHbl.
PYZ[I/IMGHTapHBIC OpraHbl n aTaBU3MBI. MOJ'IeKy.]'IﬂpHO-FCHCTI/IquKI/IC,
OMOXMMHUYECKHE ¥  MAaTeMaTUYeCKHEe  METOIbl  M3YyYCHHS  DBOJIOIUH.
T'omooruuneie reHsl. COBpeMeHHI)IG MCTObI MOCTPOCHUA (1)I/IJ'IOF€HGTI/I‘~I€CKI/IX
JepeBbeB. XPOMOCOMHBIC MYTAIlUU M YBOJIOIUS TCHOMOB.

OO0mue 3aKkoHOMEpHOCTH (IIpaBWIIa) ABONIONHH. HeoOpaTuMOCTh HIBOIOIHH.
AnantuHas pajauaiys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH

6.4

HaquLIe TUIIOTC3bl IIPOUCXOKACHUA JKH3HM Ha 3emiie. AOuoreHes u
IMaHCIICpMUS. I[OHaytIHI)Ie MMpeaACTaBJICHUA 0 3apOXKIACHUN KHU3HHU
(eraI_II/IOHI/ISM). I'mmote3a TOCTOSIHHOTO CAMO3apOXKJACHUA JKU3HHU U €€




onpoBepxkenue onbitamu  ®O. Pemu, JI. Cnammanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Tanbl HEOpraHndeckoi sBosonuu. [lnanerapHas (reojsoruueckas)
IBOMIONHUA. XHUMHYECKash OJBOJIONUSA. AOHOTEHHBI CHHTE3 OpPraHWYECKHUX
BemiecTB M3 Heopranmdeckux. Omeir C. Mumnepa u I'. FOpu. OOGpa3oBanue
nonuMepoB U3 MoHoMmepoB. Koanepsarnas runore3a A.M. Onapuna, rumnoresa
nepBuyHoro OynboHa Jx. XongeiHa, renetuueckas rumoreza ['. Memnepa.
Pu6o3umsbr (T. Yek) u runoreza "mupa PHK" V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Ucropus 3emnu u MeTopl ee uzydeHus. Vckonaemble opraHMuecKue OCTATKH.
I'eoxponosnorust u ee Metoabl. OTHOCHUTENIbHAS M a0COIIOTHAS T€OXPOHOJIOTHSI.
['eoxpoHONIOrMYeCKas MKajia: 30Hbl, 3Pbl, IEPUOJIBI, STTOXH.

HavanpHble aTansl opraHndeckoi 3Bosrouuu. IlosBieHne 1 3BONIONUSA NEPBBIX
KJIETOK. OBoolus Meraboiau3Ma. BO3HUKHOBEHHE TEpPBBIX HSKOCUCTEM.
CoBpeMeHHbIE MHKpOOHBIE OMOIUIEHKM KaK aHajior TEpBbIX Ha 3emJe
coobmectB. CtpoMaTonuThl. [IpokapruoOThl U 3yKapHUOTHI.

[IpoucxoxxaeHne 3ykapuoT (CUMOMOTreHe3). DBONIOLHMOHHOE MHPOMCXOXKIECHUE
BUpycoB. [IpoucxoxkaeHne MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBeHHE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ASBOMIONMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pacteHui. Bpixon pacreHuii Ha cymy. [losBieHHe CIOpPOBBIX pacTEHUU H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHbIE 3Tamnbl 3BOJIOLUUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xop0BbIe )KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLUS TO3BOHOYHbIX.
IIpoucxoxaenune ampubuii 1 pentwinii. [IpoucxoxxaeHne MIEKONUTAIOMUX U
ntuy. [lpunnun xmodyeBoro apomopgosza. OcBoeHue OECHO3BOHOYHBIMU H
MI03BOHOYHBIMH KUBOTHBIMH CYIIH.

Pa3BuTHe xu3HM Ha 3emJie TI0 ApaM U NepUoaM: apXxei, MpoTepo3oH, Maneo30u,
Me3030, KaifHO30#l. OOmas XapakTepuCTHKa KIMMaTa M Te0JIOTHYECKUX
IIPOLIECCOB. IlosBneHne W pacuBeT  XapakTepHbIX  OPraHHU3MOB.
VYrneobpazoBaHue: €ro yCIOBHs U BIMSHUE HA Ia30BbIM COCTaB aTMOC(EPHI.
MaccoBble BBIMUpAHHUSI - DIKOJIOTMYECKHE KpHU3UChl mpouuioro. [Ipuumubel u
CJIEICTBUS MacCOBBIX BbIMHpaHuil. COBPEMEHHBII 3KOJOTUYECKUN KPU3UC, ETO
0COOEHHOCTH

6.5

Pazgenst m 3amaum anTpomnonioruu. Metonbl aHTpornosiorud. CTaHOBJIEHUE
MPEeACTAaBICHUI O MPOUCXOXKACHUH UyeoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO 4enmoBeKa C KUBOTHBIMH. CHCTEMAaTHUECKOE TOJIOKCHHE YEJIOBEKa.
CBuzerenbcTBa  CXOJICTBA  YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpP(}OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hU3H0IOT0-OMOXMMIYECKHE,
noBeaeH4Yeckre. OTaMuYMg YeJOBEKa OT KUBOTHBIX. [IpsamoxoxneHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOMH
CUTHAJIbHOWM CHCTEMBI.

JBwxkyme cuibl (GakTopsl) aHTPONOTeHE3a: OWOIIOTUYECKUE, COIMAIBHEIC.
CooTHolIeHHe OUOJIOTMYECKUX B COIMATbHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJUU aAHTPOIOTeHe3a. ABCTPAJIONUTEKH - JABYHOTHE TIPEIKH
monei. YenoBek ymenblid, NMEpBbIE W3TOTOBICHHS OpyAuil Tpyna. YenoBek
MPSIMOXOJISAIINI W TEPBBIA BBIXOJM Jtojed 3a mpenensl Adpuku. Uenosek
reiaenbOepreckuii - oOmUK MPEeIoK HEeaHJEPTATbCKOrO YeIOBEKa M 4eIOBEKa
pazyMHOT0. YeJIOBEK HEaHJCPTAILCKUN KaK BHJI JIFOJIEH XOJOJHOTIO KJIMMATa.




UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 MpeneaamMu AQpUKH.

DOBOJIIOLUST  COBPEMEHHOT'O 4YelloBeKa. ECTeCTBEHHBIH OTOOp B MOMYJIALUAX
yesioBeka. MyTallMOHHBIN Tpolecc U nomuMopusM. [lomysioHHbIE BOJHBL,
npeiid reHoB, Mmurpanus 1 "3¢dext ocHoBaTens" B MOMYJISIIUAX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacbl. [lonstue o pace. bonbumme pacel: €BponeouaHas
(eBpasmiickasi), aBCTpaJO-HErpouJHAs (dPKBaTOpUAibHAsI), MOHTOJOHIHAS
(a3marcko-aMepuKaHcKas). Bpemss u myTu pacceneHHs uyeloBeKa IO IUIaHETe.
EnunctBo uyenoBeueckux pac. HayyHas HeECOCTOATEIBHOCTh pacusMa.
[IpucnocoOaeHHOCTh YesloBeKa K pa3HbIM YCIOBHSM OKpYXarolled Cpempl.
Bmusiane rteorpaduueckoit cpembl uW  apeiida TEeHOB Ha MOPQOJIOTHIO U
(U3MOJIOTHIO YeIOBEKa

7 DKOCHUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH

7.1 Paznensl u 3anaun sxonorun. CBs3b SKOJIOTUH C APYTUMHU HAyKaMHU.
Meroast skonoruu. llonmeBple HaOMIOACHUS. DKCIEPUMEHTHl B JKOJIOTHU:
MPUPOJHbIE U JabopaTopHble. MoJenupoBaHHE B HKOJIOTUA. MOHUTOPUHT
OKPY>KaIOIIeH CpeIbl: JOKAIbHBIN, PeTHOHAIBHBIM M TTI00QIbHBII

7.2 Okosnoruueckre (akTopsl M 3aKOHOMEpPHOCTH MX aelctBusd. Knaccudukanus

9KOJIOTUYECKUX (aKTOpOB: abHWOTHYECKHE, OHUOTHYECKHE, AHTPOIOTEHHbIC.
OO0mue 3aKOHOMEPHOCTH JEWCTBUS dKojloruueckux ¢akropos. IIpasuio
munumyma (K. npenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3konorudeckuii ¢pakrop. [leiictBue pazHbix
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHWE TPYIIIbI
pacTeHMil M XUBOTHBIX IO OTHOLIEHWIO K cBeTy. CHUrHalbHas poJyib CBETA.
®doronepuonu3Mm. TemmepaTypa Kak dkojoruueckuit dakrop. JleiicTBue
TEMIEpAaTypbl Ha OpraHu3Mmbl. [loWKWIOTEpMHBIE M TOMOHOTEPMHBIE
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxxnocte kak skonoruyeckuit ¢akrtop. IlpucnocoOnenuss pacTeHuit k
noJiIep KaHuI0 BogHOTO Oananca. Kiaccudukanus pacTeHuid M0 OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOT'O PEXHMA.

Cpenbl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs,
rnyOuMHHAs — MOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DOU3NKO-XUMHUYECKUE
0COOEHHOCTH cpel OOWTaHus OpraHmM3MOB. llpucrocoOneHus: OpraHu3MOB K
KHU3HH B Pa3HbIX Cpeax.

buonorunueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOuYHBIE H
roauyHble puTMbl. [Iprcroco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCIIOBUM JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsTre o xuzHeHHOH dopme. KuzHeHHbIE
(GbopMBI pacTeHMii: NepeBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBEHI,
ofHoJeTHUE TpaBbl. JKu3HeHHble (OPMBI  KHUBOTHBIX: T'MJIPOOHOHTSHI,
re00MOHTHI, a9pOOHOHTEI. OCOOEHHOCTH CTPOCHHS B 00pa3a KHU3HU.
buotuueckue Qaxropsl. Buapl OMoTHYECKUX B3aUMOJEHCTBUIM: KOHKYpEHLHS,
XHUITHAYECTBO, CUMOMO03 1 ero ¢opmsl. Ilapazntusm, koonepamus, MyTyalu3M,
KOMMEHCaIM3M  (KBapTUPAHTCTBO,  HaxjeOHW4YecTBo).  Herpoduueckue
B3auMoneicTBUS  (Tommyeckue, (opuyeckue, (abpuueckue). 3HAUCHUE
OMOTMYECKMX B3aMMOJEHCTBHM JUIsl CYIIECTBOBAHUS OPIaHU3MOB B CpEJe




obutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHSI

7.3

DKOJOTHYECKHE XapaKTepUCTUKH Tomyisuuu. [lonmynsnus kak Ouomorudyeckas
cucteMa. Postb HEOTHOPOTHOCTH Ccpefibl, GU3UIECKUX OAPbEPOB U OCOOEHHOCTEH
OHMOJI0THH BUIIOB B (DOPMHPOBAHUM MIPOCTPAHCTBEHHON CTPYKTYPHI MOIMYJISIIHMA.
OcHOBHBIE TIOKA3aTeNy MOMYJISAIHUHA: YUCIEHHOCTh, TIOTHOCTH, BO3PACTHAS H
MOJIOBAasi CTPYKTYypa, POXKAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaIusl.

DKoyioruueckasi CTpykrypa mnomyiasuuud. OneHKa YWCIEHHOCTH MOMYJISIUH.
JluHaMyKa TIOTMYJISIIUKA U €€ Peryisiusi. buornueckuii moTeHITMAN TOMYJISIUN.
MopenupoBanue JAMHAMUKKA momyiasiuud. KpuBble pocTta 4YHMCIEHHOCTH
nonysnud. Kpusbie BeKUBaHUS. Perynsiius 4ucIeHHOCTH MOIMYJISIUN: POJh
(akTopoB, 3aBUCANIMX W HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsTe 00 skojormueckod Humie Buaa. MecrtooOutanue. MHoromepHas
Mozenb skonormdeckod Humm Jx.M. XatunmHcoHa. PazMepsl sKOI0rnyeckon
Huiy. [loTeHuuanbHas ¥ peaau30BaHHAS] HUILIN.

Bun kak cucrema mnomynsunuii. Apeansl BUIOB. BuIbl M MX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTHM  TOBEIEHHUS W  MHUIpaluid  >KUBOTHBIX.
buonornueckne HHBa3MM IyKEPOTHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buonenos u ero crpykrypa. CBsizu Mexay
opraHuzMamMu B OuHoLeHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.Jx.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPraHU3MOB B 3KOCUCTEME: HPOAYLIEHTHI,
KOHCYMEHTBHI, peayleHTbl. Tpoduueckue ypoBHU. Tpoduueckue Lenu U CeTu.
Abuornyeckue 6so0ku 3xkocucteM. [TouBbl u ubl B skocucremax. Kpyrosopor
BEILECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TOKa3aTeIN 3KOocHCcTeMbl. buomacca u npoaykuusa. DKOJIOTHYECKUE
MUPaMU/Ibl YUCel, OMOMACCHI U SHEPTHH.

HampaBrienHble 3akoHOMEpHBIE CMEHBI COOOLIECTB - cyKleccuu. IlepBuunbie u
BTOPUYHBIE CYKIECCMM W HMX IPUYUHBL. AHTPONOrEHHBIE BO3ACHCTBHS Ha
cykneccun. KnmmakcHoe cooOmectBo. buopasHooOpazue M moiHOTa
KpPYTOBOPOTA BEIIECTB - OCHOBA YCTOHYHUBOCTH COOOIIECTB.

[Ipupoanble SKOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATrpo3KOCUCTEMA.
ArponeHo3.  Paznuums  MeXAy ~— aHTPONIOTEHHBIMM M IPUPOJHBIMH
9KOCHCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. ['opoackas ¢iopa
n (dayna. CuHanTponusanus ropojackod (ayHel. buonormveckoe wu
XO3HCTBEHHOE 3HAYEHHE arpO3KOCUCTEM M YypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(hopMHpPOBaHUST OCHOBHBIX B3aUMOJICHCTBHI OPTaHU3MOB B 9KOCHCTEMAX.
[IepeHOC PHEPrUM U BEIIECTB MEXAY CMEXHBIMU IKOCUCTEMaMHU. Y CTOWYMBOCTD
OpraHU3MOB, TMONYJSALUMH W HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3ACUCTBUN

7.5

buochepa - oOmennanerapHas o0omouka 3eMiHM, TJ€ CYIIECTBYET WIH
cyuiecTBoBasia ku3Hb. Yuenue B.W. Bepnanckoro o Ouocdepe. ObGmnactu
6uocdepsl u ee cocta. JKuBoe BemiecTBo 6uochepsl ¥ ero PyHKIUU.
3aKOHOMEPHOCTH cyIiecTBoBaHUs Onocdepsl. OcobeHHocTH OHMochepsl Kak
ro0aNbHOM  3KOcUCTeMbl.  Jl[MHamMuM4eckoe paBHOBecHMe B Owocdepe.
KpyroBopoTsl BemecTB U OHOT€OXMMHUYECKHME LHMKIBI (yrjiepona, a3oTa).
PurMudHOCTG siBJICHHI B Onocdepe.




3onanbHOCTh Ouocdepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpA,
XBOWHBIC JIeca, CMEIIaHHBICE W IIUPOKOJIMCTBCHHBIC Jieca, CTEIMH, CaBaHHHI,
MYCTBIHM, TPOMUYECKHE Jeca, BBICOKOropbs. Kimmar, pacTUTenpHBI U
KUBOTHBI MHP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIHANA U
onocdepHbIx HyHKINN

7.6 DKOJIOTHUECKUE KPU3UCHI M UX pUUMHbBL. Bo3aeiicTBue uenoBeka Ha 6nochepy.
3arpsi3HeHue Bo3ayIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOAHON CPEJIbI.
Oxpana BoAHbBIX pecypcoB. Pa3pymienre noussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHune knumara.

AHTpOINOTeHHOE BO3JIEHCTBUE HA PACTUTENIbHBIN M KUBOTHBIA Mup. OxpaHa
PacTUTEIBHOIO U >KMBOTHOTO MHUpa. OCHOBHBIE IPHUHLIUIIBI OXpPaHbl IPUPOJIBI.
Kpacupie kauru. Oco6o oxpansemsie mpupoaasie Tepputopuu (OOIIT).
boranndeckue cagpl U 300J0TUYECKUE TTAPKH.

OcCHOBHbIE MPHUHLMIIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA U MPUPOIBL.
PamonanbHOoe  NPUPOAONOJIB30BAHME M COXpAaHEHHE  OHOJIOTHYECKOro
pa3HooOpa3us 3eMin
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