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PeueH3ns
Ha pabouyto nporpammy 06LLe0bpazoBaTe/ibHON yuebHoM ancunnanHbl «<bOOTM NA»

Pa6ouyas nporpamma paspaboTtaHa Ha ocHoBe TpebosaHuii ®IOC cpeaHero obuero obpasoBaHms,
npeabsBAsSeMbIX K CTPYKTYype, COLEepXaHWK W pe3y/ibTaTaM OCBOEHUS Y4YeOHOW  AUCLUMVHBI
«bnonoruns» 1 B COOTBETCTBUM C NPUMEPHOI NPOrpPamMmMOii.

Paboyas nporpamma OpWEHTUPOBaHa Ha LOCTVDKEHWE ClefyHoLmX Le/eil: OCBOEHWE 3HaHWN,
OBNafleHne YMEeHMsIMW, pas3BUTUE MNO3HaBaTe/lbHbIX WHTEPECOB, WHTENNEKTYyalbHbIX W TBOPYECKMX
CMoCcoGHOCTEN, BOCNUTaHME YOeXAEHHOCTH, NCNOMb30BaHNE NPMOBPETEHHbIX GMONOTMYECKNX 3HAHWUIA 1
YMEHUIA.

OcobeHHOCTb paboyeli nporpammbl PFOC COO nokoneHus 3akno4vaeTcs B 6onee rnyobokKom
N3y4eHUn NpeLnoXXeHHOro y4ebHOro matepuana, pacluMpeHn TeMaTuku AeMOHCTpauuii, 1abopaTopHbIX
OMbITOB M MPaKTUYECKUX paboT, B YBE/IMYEHUU [ONN CAMOCTOATENbHOM paboTbl obyuvatowmxca. B
paboyeil Nnporpamme OTPaXXeHbl BaXKHeNLLWE 3a4aumn, CToAwme nepes 61M0N0rMieckolri HayKon, pewleHme
KOTOpPbIX HanpaB/eHo Ha paunoHaibHOe MPUPOLONoAbL30BaHNE, OXPaHy OKPY>KatoLLein cpefbl U 340pOBbS
noaei.

Mpn oT60pe coaepXXaHUsi MCMONb30BaH KyNbTypocoo6pas3Hbli MOAX0A, B COOTBETCTBUM C
KOTOPbIM 00YYatoLLIMECS AO/MKHbI YCBOUTb 3HAHUSI U YMEHMS, He0OXoauMbIe AN (hOPMUPOBaHMS OOLLEN
Ky/NbTypbl, ONpejenstoLLein afekBaTHoe NoBeAeHNe YeNoBeKa B OKpYXKatoLLel cpefe, BOCTpeboBaHHble B
YXM3HW 1 B MPaKTUYECKON AeATelbHOCTW.

Pabouas nporpamma npegycmaTpvBaeT (POPMUPOBaHME Y 0OYyUaIOLLIMXCA 06LLLEHAYYHbIX 3HAHWA,
YMEHUA W  HaBblKOB, YHMBEPCA/lbHbIX CMOCOG0B [AEATENIbHOCTM U K/KOYEBbIX  KOMMETEHLWA.
MpUOPUTETHBIMUA 13 HUX NPU U3YYeHUU OUONOTUMN ABNAKOTCA YMEHWE CpaBHMBATb OMONOrMYeckue
00beKTbI, aHa/M3MpoBaTb, OLUEHMBaTL M 00606WaTb CBeAeHUs, YyMeTb HaxOAWUTb W WCNONb30BaTb
MH(OPMALMIO U3 Pa3/InYHbIX UCTOYHUKOB.

Paboyas  nmporpaMMa  MOXeT  MCMOMb30BaTbCA  06pa30BaTeNbHbIMU  YUPEXAEHUAMMU,
peanunsyoLLMMK 06pa3oBaTe/lbHYH NporpaMMy cpeaHero (NoHOro) obLero o6pasoBaHus.

bHMKA  LIEHTpa  OXpaHbl  OKpYXalolleid  cpefpl



PeugeH3na
Ha pabouyto nNporpaMmmy o6LeobpasoBaTeflbHON yUebHoM ancumnnmHel «<6VOTOTI NHA»

Pabouast nporpamMma paspaboTaHa Ha ocHoBe TpebosaHuii ®IOC cpeaHero o6LLero 06pasoBaHms,
npeabsBAsSeMblX K CTPYKType, COAepXaHuio W pe3ynbTaTaM OCBOEHWA Y4YeOHOW  AWUCLUNIUHBI
«buonorusa».

CofepxaHve paboyeid nporpammbl  npegycmatpuBaeT  (OpMUpPOBaHME Yy  00y4aroLLMXcs
06LeHayYHbIX 3HAHWIA, YMEHWIA N HaBbIKOB, YHMBEPCA/IbHbIX CMOCOO0B AEATENIbHOCTM WU KIHOYEBbIX
KOMMeTEHUWI, BKIHOYaKOLWNX YMEHME CPaBHMBATbL 61OIOrMYeckme 06beKTbl, aHa/IM3MpoBaTh, OLEeHMBATb
1N 0606WaTb NONYYEHHbIE CBEAEHUS, YMeTb HaxoAuTb WM WUCMOMb30BaTb WMHMOPMALMIO M3 pasfMYHbIX
NCTOYHMKOB.

Oco6oe BHMMaHWe ypAeneHo OMONOrMYECKOMY 06pa3oBaHUIO U BOCMUTAHWMIO 00Yy4aroLLMXCH,
(hOPMUPOBAHUIO Y HUX 3HAHWIA O COBPEMEHHON eCcTEeCTBEHHOHAY4YHOW KapTMHe Mupa, LEeHHOCTHbIX
OpVeHTaLNIA.

Mpn oT6ope cofepXKaHMs WCNOMb30BaH Ky/nbTypoOCOOOpasHbIi MOAX0A, B COOTBETCTBUM C
KOTOpbIM 06y4aroLimecs LOMKHbI YCBOUTb 3HAHWUA U YMEHWUs, HeOOX0AMMble ANs (POPMUPOBaHUSA 06LLel
Ky/nbTypbl, ONpefenstolLein ajeKkBaTHOe MOBeAEHNE Ye/IOBEKA B OKPY>KatoLLei cpefe, BOCTpebOBaHHbIe B
XXWU3HU 1 B MPaKTUYECKON AeATelbHOCTH.

Pabouyas nporpamma OpPUEHTUPOBAHA Ha [JOCTMXEHWE CMeayrLnX Leneii: OCBOEHWE 3HaHWiA,
OBNafleHne YMEHWsIMW, pas3BUTUE MO3HABATE/bHbIX WHTEPECOB, WHTENNEKTYallbHbIX W TBOPYECKMX
CMOCOBHOCTEN, BOCNUTaHME YOEXAEHHOCTH, NCNOMb30BaHNE MPUOBPETEHHBIX BUONOTMYECKNX 3HAHWUIA ©
YMEHUA.

B pabouein nporpaMme OTpaXkeHbl BaXKHelLINe 3adadun, CToswmne nepes 6M0N0rMYeCcKoin HayKoi,
peLleHne KOTOPbIX Hamnpas/IieHO Ha pauvoHaibHOe NPUPOAOMNO0/b30BaHNE, OXPaHy OKpPY>KaroLLein cpeipl 1
3[10pPOBbS NHOJENA.

Paboyas nporpamma npegycMarprBaeT (OopMUpoBaHMe Y 00y4aroLmMXcs 06LLeHaYUYHbIX 3HaHWI,
YMEHUA W HaBblKOB, YHMBEPCA/bHbIX CMNOCOO0B [AeATE/IbHOCTU U K/OYEBbIX  KOMMETEHUWIA.
MPUOPUTETHBIMA U3 HUX MNPU U3YYeHUU OUONOTUKN ABNAIOTCA YMEHWE CpaBHUBaTb OMONOrMyeckue
00beKTbI, aHa/M3MpoBaTb, OUEeHMBaTL M 0606WaTh CBeAeHUs, YMeTb HaxOAWUTb W UCMONb30BaTb
NHHOPMaLMIO 13 PasIMUYHbIX UCTOYHUKOB.

Paboyas nporpamMmmMa MOXeT UCNo/b30BaThCA B y4e6HOM npoLecce.



1. IMOACHUTEJ/IBHAA 3AIINCKA

1.1 MecTo AUCHUIIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMmbl

Obmeobpa3oBaTenbHas y4eOHast AuCHUIUIMHA «BHOJIOTHSY SBISETCS OO0S3aTeNbHOM YacThIO
001eobpa3oBaTeNbHOrO LIMKJIA OCHOBHOM 00pasoBaTenbHOM nporpammsl CITO.

IMporpamma 1o y4eOHON muciMIuiiHbl «BHONOTHS» COCTaBjeHa HAa OCHOBE TpeOOBaHUH K
pe3yJibTaTaM OCBOEHUsl yueOHOW muciuruimHbl, npencrasieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapaKTePUCTUKN TUIAHUPYEMBIX PE3yJIbTaTOB yXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
commanu3auuu oOy4aromuxcs. B coorserctBuu ¢ ®I'OC COO Owuosorust siBisieTcss 00s3aTebHOM
TUCHMIUTMHON Ha TAHHOM YpOBHE 00pa3oBaHMUsI.

[Iporpamma mo buonmoruu otrpaxkaer ocHoBHble Tpeboanus PI'OC COO K JNUYHOCTHBIM,
METaINPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOSHHSI 00Pa30BaTENbHBIX IPOTPAMM.

IIporpamma mo Owuonoruu (yriyOJeHHOro YpoOBHS) HAaéT NPENCTaBICHHE O LMW U 3a1adax
u3yueHus: aucimiuinHbl  «buonorms» Ha  yruyOnéHHOM  ypoOBHeE, oOmpenenseT  o0si3aTenbHOoe
(MHBapMAHTHOE) MPEAMETHOE COAEPKaHHE, €€ CTPYKTYPHUPOBAHHE IO pasfesiaM M TeMaM, PEKOMEHIyeT
MOCJIEIOBATENbHOCTD U3YUYeHHsl YIeOHOro Marepuaa ¢ y46TOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3eHl, JIOTMKH y4eOHOro mpolecca, BO3PAaCTHBIX OcobeHHocTel ofywarommxcs. B mporpamme mo
OuoNoruu peajan30BaH MPUHLMUI TPEEMCTBEHHOCTH, OJlarofapst 4eMy MpoCMaTpUBACTCS HAIIPABJIECHHOCTb
Ha TIOCIenyrolnee pa3BUTHE OHOJOrMYeCKHX 3HAHWN, OpPHUEHTHPOBAHHBIX Ha (opMupoBaHHUe
€CTeCTBEHHO-HAyYHOTO MHPOBO33PEHUS, SKOJOTUYECKOTO MBIIUICHHUS, MPEACTABICHHA O 3J0POBOM
o0pase KU3HH, HA BOCITUTaHHE OEPEKHOTO OTHOLICHHUS K OKPY KarOIIeH PUPOIHOH cpene.

CrtpykTypa nporpaMmbl 1o OHOJOTHH OTPAKAET CHUCTEMHO-YPOBHEBBIM M 3BOJIOIMOHHBIN
noaxoAbl K u3ydeHnto ouonornu. CoriaacHo UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE
I JKMBBIX CHCTEM pA3HOTO YPOBHS OPraHU3ALMH, 3BOJIOLUH OPraHUYECKOro MHpa Ha 3emie,
COXpaHeHHsI OMOJIOTUYECKOTO Pa3HOOOPa3Hsl TUIAHETHI.

OObwmeobpasoBarenpHass  gucuuiuinHa — «buonorus;»  mpu3BaHa — O0ECIEUUTh  OCBOEHHE
00y4aroImuMucsi OMOJIOTMYECKUX TEOPUH M 3aKOHOB, W/EH, MPHUHLUIOB M MPABUJI, JIEXKALIUX B OCHOBE
COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHHbI MHpA, 3HAHUH O CTPOEHUH, MHOroo0pasuu W
O0COOEHHOCTSIX KJIETKH, OPraHM3Ma, MOIMYJISILUH, OHOLEHO03a, 3KOCHCTEMBL, O BBIJAOIIMXCS HAYYHBIX
IOCTH)KEHUSIX, COBPEMEHHBIX HCCIIEIOBAHMSIX B OHOJIOTHH, MPHUKIAJHBIX ACHEKTax OMOJIOTHYEeCKHX
3HaHUU. |y pa3BUTHUS U MOANEPKAHUS HHTEpeca oOyHaroImMXcsl K OMOJIOTHH HapsAAy CO 3HAYUTEIbHBIM
O0BEMOM TEOPETHUECKOTrO MaTepuaia B COMAEPKAaHHHM MPOrpaMMbl MO OHOJOTHHM MPEXyCMOTPEHO
3HAKOMCTBO C HCTOpHEH CTAHOBJIEHUS W Pa3BUTHUA TOH WIM WHOW 00jacTh OHOJOTHMH, BKJIAAOM
OTEYECTBEHHBIX M 3apyO€KHBIX YYEHBIX B PEIICHHE BAKHEHINNX OHOJOTHMYECKHUX M HKOJOTHYECKHX
npobiiem.

1.2 et u3y4eHUs1 AUCHUIJIMHDI

Lenp m3ydenus obmeoOpazoBaTenbHON AUCUUIUIMHBEI «bronorus» Ha yriayOnéHHOM ypOBHE —
OBJIaICHHE OOYYArOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OPraHM3alUU JKUBBIX CHCTEM
pa3sHOro paHra M NPUOOPETEHHE YMEHHH HCIIONb30BATh 3TH 3HAHHWA B (POPMHPOBAHUH HHTEpeca K
OTpeneIeHHON 00nacT npodecCHOHATbHON NesITeIbHOCTH, CBA3aHHOH ¢ Ouojormed, wim K BeIOOpY
y4eOHOTO 3aBEACHMS JIJIsl MPOIOJIKEHUST OMOJIOrMUECKOro 00pa30BaHMsI.

JlocTrokeHne e u3ydeHus oomeodpa3oBaTebHON nucHuIuinebl «buonorus» Ha yrinyOnéHHOM
ypOBHE 00€CIeunBaETCs PEIICHHEM CIEAYIOIINX 3a1a4:

—  OCBOEHHE OOYYarOIIUMHCS CUCTEMbI OHOJIOTHYECKUX 3HAHUH: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOPUSIX, KOHLEMIMAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M TNPaBUJAX, COCTABJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MUPA;

— O CTPOEHHH, MHOT000pa3uu M OCOOEHHOCTSIX OHOJIOTHUECKHUX CHCTEM (KJIETKA, OPTaHU3M,
NOMyJISIus, BUA, OuoreoneHos, duocdepa); 0 BBAAOIIUXCS OTKPBITHSIX U COBPEMEHHBIX UCCICIOBAHMSIX
B OMONIOrHH;

—  O3HaKOMIJIEHHE OOYYaIOIINXCs C METOJaMH TTO3HAHMS JKUBOW NMPUPOIBI: UCCIENOBATEIbCKIMU
METOJIaMU OUOJIOTUYECKUX HAayK (MOJISKYJISIPHOH M KJIETOYHOU OWOJIOTHH, SMOPHOJIOruN U OHOJIOTHH



Pa3BUTHS, TEHETUKH W CEJNEKINH, OMOTEXHOJOTMH W CHHTETHYECKOW OWOJIOTWH, NaJeOHTOJOINH,
SKOJIOTHH ), METOAAMHU CAMOCTOSITENIbHOT'O TMPOBEIACHHSI OMOJIOTMYECKUX HUCCIIENOBaHMH B JabopaTopun U
B npupoae (HaOmoneHne, U3MepeHue, SKCIIEPUMEHT, MOACITUPOBAHNE),

— OBJajeHHe OOYYaIMUMHCS YMEHUSMH. CaMOCTOSITEJIbHO HAaXOAWUTh, AHAIU3UPOBATH U
UCIIONB30BaTh OHOJIOTHUECKYI0 HWH(POPMALMIO, TMOJb30BAThCA OMOJIOTMYECKON TEPMUHOJOTHEH W
CHUMBOJIMKOW; yCTAHABJIMBATH CBSI3b MEXKIY Pa3BUTHEM OHOJIOTHH W COLUAIBHO-’KOHOMHUYECKUMH U
SKOJIOTMYECKMMH MpoOJeMaMH YeJOBEYECTBA, OLIGHUBATH IIOCIENCTBUS CBOEH [ESTENbHOCTH TI0
OTHOIIEHHUIO K OKpPY’KaIoLIed MPUPOAHOH cpene, COOCTBEHHOMY 340POBBIO M 3/I0POBBIO OKPYKAFOIINX
mronel; oOOCHOBBIBaTH M COONMIOAATh Mepbl NMPOQUIAKTUKN HH(EKIMOHHBIX 3a00JeBaHUM, mpaBuia
MOBENeHUsT B Tpupome u olecriedeHuss O€30MACHOCTH COOCTBEHHOWM KU3HEAESITENIbHOCTU B
Ype3BBUANHHBIX CUTYALMsIX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa, XapaKTepPH30BaTh COBPEMEHHbBIE
HAy4YHBIC OTKPBITUS B 001acTH OMOJIOTHH,

— pasBuTue y OOYHAIOUIMXCS HHTEJUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mpouecce
3HAKOMCTBA C BBIAIOLIMMHCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJICAOBAHUSIMH B  OHOJIOTHH,
pemaeMbIMH €10 IpoOJeMaMy, METONOJIOTHEH  OHOJOrMYeCKOro  HCCIENOBAHMSA, IPOBENEHUS
SKCIIEPUMEHTANIBHBIX HCCIIEIOBAHUH, peIleHus] OMOIIOTHYECKUX 3a/1a4, MOACIUPOBAHMS OHOJOTHUECKUX
OOBEKTOB U MPOLIECCOB,;

— BOCHHUTaHHE y OOyYArOIIMXCsl LIEHHOCTHOTO OTHOIUIEHHUS K JXKMBOH NMPHUPOAE B LEJIOM U K
OTHENbHBIM €€ OOBbEeKTaM M SIBJICHUSM, (OpPMUPOBAHHE KOJOTHYECKOH, MeHETUYECKOH IpPaMOTHOCTH,
o01ei KyJIbTypbl IIOBEACHUS B TIPUPOJIC; MHTETPALIMN €CTECTBEHHO-HAYYHBIX 3HAHUIA

— mnpuoOpereHrne OOYYArOIIMMHUCS KOMIIETEHTHOCTH B PALMOHAIBHOM TPHPOIONOIb30BAHIH
(cobmroieHre mpaBWJI TIOBEIEHUS B MPUPOAE, OXPaHbl BHIOB, 3KOCHCTEM, Ouocdepsl), COXpaHEHHU
COOCTBEHHOTO 3II0POBbSI W 3/OPOBBSl OKPYXKAOLIMX JroAed (coOmomeHuss Mep NpOQIIIAKTHKH
3a0oneBanmii, oOecneueHne OE30MACHOCTH JKHU3HENEATENbHOCTH B  UYPE3BBIYAMHBIX  CUTyaIHsAX
NPUPOAHOTO M TEXHOT'€HHOI'O XapakTepa) Ha OCHOBE UCIIOJb30BAHUS OMOIOTHYECKUX 3HAHUN U YMEHHH B
MMOBCEIHEBHOMN KU3HU,

— CO3JaHME YCJIOBUH JUIi OCO3HAHHOTO BbIOOpa OOYYAarOIIMMHCS  WHOANBHIYaJbHON
oOpa3oBaTenpHON TPaeKTOPHUH, CHOCOOCTBYIOIIEH MOCTIEAYIOLIEMY npodecCHOHATEHOMY
CaMOOTIPENIENICHUIO, B COOTBETCTBUU C MHANBHIYaJbHBIMI HHTEPECAMHU U MOTPEOHOCTSMHU PErHOHA.

2. COJAEPXAHUE YYEBHOM TUCIHUILINHBI « BHOJIOT UST»

Tema 1. buosiorusi Kak HayKa

CoBpemenHass Ouoyioruss — KOMIUIEKCHas Hayka. KpaTkas HCTOpUST pa3BUTHS OHOJOTHU.
Buonorndeckue Hayku U u3ydaembie UMU TipoOsieMbl. DyHAaMEHTAbHBIE, MPUKIAHBIE U TTOUCKOBBIC
HAYYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenne Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
IIpodeccun, crsizaHHBIE ¢ OHoONOrned. 3HaueHHe OMOJNIOTMU B MPAKTUYECKON NEATENbHOCTH UEJIOBEKA:
MEIULINHE, CETbCKOM XO35IHCTBE, MPOMBILUICHHOCTH, OXPAHE TPUPOIBL.

Hemonctpamuu: Iloptpers: Apucrorens, Teodpact, K. Jlunueri, XK b. Jlamapk, Y. JlapsuH,
V. Tapseir, I.Mennens, B.HW. Bepnaackuii, HWII Ilasno, W.M. Meunuxkos, H.H. Basunos,
H B. Tumodeen-Pecorckuii, Ix. Yorcon, @. Kpuk, /[ K. bensies.

Cxemsbl: «CBs13b OHOJIOTHH € IPYTUMHU Haykamm», «Cuctema OMONIOrHIECKIX HAYKY.

Tema 2. JKuBble cCTeMbI U HX H3YYEeHHE

JKuBble cucTeMbl Kak mpeamer u3yudeHuss Ouoniormu. CBOWCTBAa JKUBBIX CHCTEM. EIHHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTb M YHOPSAOUYEHHOCTb CTPYKTYPHI,
OTKPBITOCTb, CaMOOPTAHHU3ALMs, CAMOBOCIPOU3BENCHHUE, pPAa3APAKUMOCTb, H3MEHYHUBOCTb, pOCT U
pasBuTHE.

YPpOBHM OpraHM3aLUM KUBBIX CUCTEM. MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIN, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BU/IOBOM,  3KOCHCTeMHBbI  (OmoreoueHotudeckuii),  Owochepnsii.  [Ipomecchr,
MPOUCXOASIINE B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKU KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nsydaromiue )KMBbIe CHCTEMbI HA Pa3HBIX YPOBHIX OPraHU3ALIUH.



Nsyuenne xuBbIX cucteM. Meroasl Ouonorndeckoi Hayku. HaOnronenwe, usMepeHue,
SKCIEPUMEHT, CUCTeMaTu3alus, MeraaHanus. [loHsThe O 3aBUCHMMON M HE3aBUCHUMON MEPEMEHHOM.
[TnaaupoBanue sxcniepuMenTa. [locranoBka u nposepka runote3. Hymnesas runotesa. [Tonsitue BeIOOpKH
U e¢ JOCTOBepHOCTb. Pa3bpoc B Owmomormuecknx naHHbIX. OLEHKAa TOCTOBEPHOCTH IONTyYEHHBIX
pe3ynbTaToB. [IpHunHbI HCKaXKeHUsl pe3yJbTaTOB dKcepuMeHTa. [IoHsATHE CTaTUCTUYECKOro TecTa.

Cxembl: «OcHOBHBIE TIpu3HaKu Ku3HW», «buonormyeckue cucrempr», «CBOHCTBA KHBOM
MaTepun», «YPOBHU OpraHu3alUu >KUBOH mnpupoae», «CTpoeHue XKHUBOTHOM KieTkw», «TkaHu
JKUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUECKOro opranm3May, «buoreoneHos», «buochepa», «Metoasl
W3Yy4EHMUs] )KUBOI IPUPOABDY.

Tema 3. buosaorust Kierku

Kretka - cTpykTypHO-(pYHKIIMOHAIBHAS] €MUHUIA KUBOTO. MicTOpust oTKpbITHS KieTku. Padotsl P.
I'yka, A. Jlesenryka. Knerounas teopus (T. [IIBann, M. Illnefinen, P. Bupxos). OCHOBHBIEC MONOKEHUS
COBPEMEHHOH KJIETOYHOH TEOPHUU.

Metonbl MOJNIEKYJISIPHOHN M KJIETOYHOH OMOJIOTHH: MUKPOCKOMHUs, XpoMaTorpadusi, snekrpodopes,
METOA MEUYeHbIX aToMOB, aupdepeHnmanbHOe NEHTPU(PYrUpOBaHUE, KYyJIbTHBHPOBAHUE KJIETOK.
DNeKTPOHHAsE MUKPOCKOTIHSI.

JlemoHCTpanmu:

IToptpeter: P. I'yk, A. Jlesenryk, T. Illsann, M. Ilnefinen, P. Bupxos, K.M. bap.

Tabmuubl u cxembl: "CBeToBoil MHUKpockomn", "DneKTpoHHbIH MUKpockon", "HicTtopus pa3BUTHSA
METOJI0OB MUKPOCKOIUH".

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMHUECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPO3JIEMEHTEL. Boaa u ee posb kak
pacTBOpUTENs, peareHTa, y4dacTHe B CTPYKTYPHUPOBAaHUHU KJIETKH, TeIUloperyasiuuu. MuHepaibHble
BEIIIECTBA KJIETKH, UX OHOJIOrHyecKasi poiib. Poib KaTHOHOB U AHHOHOB B KJIETKE.

Oprannyeckue BelecTBa KJIeTKU. buonornyeckue noaumepsl. benku. AMUHOKHCIOTHBIN COCTaB
6enxoB. CTpykTypsl OenkoBol Mosekyibl IlepBuuHast cTpykTypa Oenka, menTuaHas CBsi3b. BropuyHasi,
TpeTUYHAs1, 4YeTBepTUUHAs CTPyKTypbl. Jenatypamms. CsoiictBa OenkoB. Knaccupuxaums Oenkos.
buonornyeckue QpyHKIIH OSTKOB.

VYraeBogel. MoHOcaxapuabl, AUCaxXapuibl, OJUrocaxapuabl M monucaxapunael. OOmuil 1aH
CTPOEHUS U (PU3NKO-XMMHUYECKHE CBOHCTBA yrieBoAOB. bruonornueckue QyHKIMH yriIeBOIOB.

Jlummpel. T'mapoduneHo-ruapodoOHbIe cBoOMicTBa. Knaccudukanus nunuaos. Tpuriauuepumsl,
dbocdomunuabl, BOCKH, crepousibl. buonormueckne GyHkumu aunuaoB. OOiue cBoicTBa OMOJOTHIECKIX
MeMOpaH - TEKy4eCTh, CTOCOOHOCTh K CAMO3aMbIKaHHUIO, IOy TPOHULIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenue HyknenHosbix kuciaotT. Hykneoruael. Ilpuniun
koMmruieMmentapHocTu. [IpaBuno Yapradda. Ctpykrypa JIHK - aBoitHast cimpanb. MecTOHaXOKASHUE U
ounonornyeckue pynkunu JJHK. Bunst PHK. @yukiumn PHK B kietke.

Ctpoenue mosekynsl AT®. Makpospruueckue cBsizsu B Mojekyiae AT®. buonorunueckue
¢ynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X (PyHKIUH B KieTke. CexBeHnposanue JHK.

CrtpyktypHast Owuonorusi: Ouoxumudeckue ©u OHOPU3NYECKHE HCCIEAOBAHUS COCTaBa U
NPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYJI.

JleMoHCTpanuu:

IMoprperst:  JI Ilomunr, JIx. Yorcon, . Kpukx, M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Huarpammel. «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B HEXKMBOW Ipupoae», «Pacnpenenenue
XHUMHUYECKHX 3JIEMEHTOB B )KUBOW IIPUPOAE».

Tabmuubl u cxemer: «Ileproanueckast TabmuIa XUMHYECKHX 3JIEMEHTOB», «CTPOSHHE MOJIEKYJIbI
BONb, «BemecTBa B cocraBe opraHusMoBy, «CTpoeHHe MOJeKyjbl Oenka», «CTPyKTypsl OenKoBOM
MoJleKyJbly, «CTpoeHue MOJIeKysl YrieBoaoB», «CTpoeHue MoJekyn aununos», «HykienHosble
KHCIOThD, «CTpoeHue Monekybl ATD».

Tema S. Ctpoenne u pyHKUHMH KJIETKH

Tunmel  kneTok: sykapuoThdeckas ©  mpokapuormueckas. CTPyKTypHO-(PYHKLUHOHAJIbHBIE
o0pa3oBaHUs KJIETKH.



Ctpoenue mnpokapuoTHueckoil kieTku. Kierounass creHka Oakrepuwit u apxed. OcoOeHHOCTH
CTpOEHUsI TeTepOoTPOPHON U aBTOTPOPHON MPOKAPHOTUYECKHX KJIETOK. MeCTo M poJjib NMPOKAPHOT B
OuoreHo3ax.

Ctpoenne u (QyHKIHMOHHUpPOBAHHME SyKapuoThdeckod kietku. Ilnmasmarudeckas wmemOpaHa
(mmasmanemma). CTpykTypa mia3MaTHueckoil MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3 IIa3MaTUYECKYIO
meMOpany: naccuBHbIl (auddys3us, obnerdennas nudQys3us), akTHUBHBIA (TEPBUYHBIA U BTOPUYHBIH
akTUBHBIA TpaHcnopt). Ilomynmponunaemocts MemOpaHbel. Pabora HaTpuii-kaameBoro Hacoca.
DHIOUMTO3: MUHOLUTO3, aronuro3. Jx3ounuto3. Kinerounas crenka. CTpykTypa v yHKUMHU KIETOYHOU
CTEHKH pPacTeHHi, rpudoB.

Huromnasma. Ilutosons. Llurockener. [IpwkeHue uuroriasmel.  OpraHougbl  KIETKH.
OnHOMEeMOpaHHBIE OPTaHOWIBI KJETKW: JHaormtasMmatudeckas cerb (JIIC), ammapatr ITompmxwy,
JU30COMBI, UX CTpOeHHe W (PyHKIMH. B3anMoCBsA3b OMHOMEMOpaHHBIX OpPraHOUAOB KIeTKH. CTpoeHue
rpa”yssipHOro perukyinyma. CuHTE3 pacTBOpPHMBbIX OenkoB. CHHTE3 KieTouHbIXx MeMmOpad. [nmaaxwuii
(arpanynsipHBIF) SHAOMIa3MaTHdeckuii peTukyiayM. CekperopHas ¢yHKIMsS anmapara [ ombmku.
Tpancnopt BewecTs B KieTke. Bakyonu pacTutenbHbIX KieTok. Knerounsni cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOHMIBI KJIETKH: MHTOXOHApUH, mactuiel. CTpoeHne u (PyHKUUH
MUTOXOHAPUA W mnactua. llepBudHBIE, BTOPHUYHBIE W CIIOXKHBIE IUIACTHIBI (POTOCHHTE3UPYIOIIHX
3yKapuoT. XJIOPOIJIACTHI, XPOMOILIACTHI, JEHKOIJIACTHI BHICIIUX PACTEHUI.

HememOpannbie opranonse! kinetkn. CtpoeHne u QyHKIMH HEMEMOpPaAHHBIX OPTaHOHMIOB KJIETKH.
Pubocomel. MukpodunamenTsl. Mplineunsie kieTkd. Mukpotpyoouku. Knerounsrii uenrp. Ctpoenue u
IBW)KEHHUE KITYTUKOB U peCHIYeK. MUKPOTPYOOUKH LUTOIUIa3MbI. LIeHTpHOIIb.

Anpo. Obonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIKH, UX CTpoeHHe U QyHKIUU. SnepHbIid
OenmkoBplii MaTpukc. IIpoCTpaHCTBEHHOE pACHOJOKEHHE XPOMOCOM B HHTepdasHOM sipe. benku
XPOMaTHHA - TUCTOHBI.

Knerounsie BrimroueHust. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTEIbHOH,
JKUBOTHOM, TPHOHOM).

Hemonctpauuu: Ioprperst: K.C. Mepesxkosckuii, JI. Maprynuc.

Cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue >KUBOTHOW KJeTKn», «CTpoeHme
pacTUTENbHON KJIeTKWY, «CTpoeHne MUTOXOHAPUN», <A apo», «CTpoeHue NpoKapuoTHIECKON KIETKU.

OGopynoBaHue: CBETOBOM MHKPOCKON, MHKPONpPENapaTbl PAaCTHUTEIbHBIX, JKUBOTHBIX KJIETOK,
MUKpOIpenapaTel 0aKTePHATbHBIX KJIETOK.

IIpaktudeckoe 3ansaTue «M3yueHne CTpoeHMsI KJIETOK Pa3IMYHBbIX OPraHU3MOB.

Tema 6. O0meH BeliecTB U NMpeBpaLeHHe JHEPTUH B KJIEeTKe.

AcCcHMWISIIAS. M AWCCUMIULALMS - JABE CTOPOHBI MeTadonmu3ma. Tumbl OOMEHa BEIECTB:
aBTOTPOHBIH U TeTepoTpOdHBIA. YdYacTHe KHCJIOpona B OOMEHHBIX IMpoLeccaXx. JHEPreTH4YecKoe
obecrnieuenne kierku: mnpespaiieHne AT® B oOMeHHBIX mpoueccax. DepMEHTATUBHBIA XapakTep
peakuuii KJIETOYHOro Mmerabonusma. DepMeHThl, WX CTPOSHHE, CBOWCTBA W MEXAaHWU3M JEHCTBUS.
KogepmenTter. OTinnunsi GepMEHTOB OT HEOPTaHWYECKUX KaTalIu3aTopoB. benku-akTuBaTophl U OEIKH-
UHTUOUTOPBIL. 3aBUCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEaKLUi OT Pa3InIHbIX (PaKTOPOB.

ITepBuuHBIN CHHTE3 OPraHUYECKUX BeIecTB B kKieTke. @oTocuHTes. CBeToBas U TeMHOBast (Pa3bl
IIponyktuBHOCTH poTOCHHTE3a. BiusiHue pasnuuHbIX (PakTOpOB Ha CKOPOCTH (poTocHHTE3a. 3HAUEeHUE
¢dorocunTE3A.

XemocuHres. PasHooOpasne OpraHU3MOB-XEMOCHHTETHKOB: HUTpUPUIUpYOIUE OakTepuHu,
JKene300aKkTepun, cepobakTepun, BONOPOAHbIE OakTepuu. 3HAYeHUe XEMOCHUHTE3A.

AHaspoOHble opraHm3Mbl. Buael Opokenus. IlpomykTel OpokeHHMs M WX HCIOJNb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKThI OMOTEXHOJIOTHU U BO30YAUTEIH OOJIE3HEH.

AspoOHbIE OPraHU3MBL. JTarbl YHepreTudeckoro oomena. IlonroroBurenbHslii stamn. ['nukonus -
OeCKHCIOPOAHOE PACLIETIEHHE TIIFOKO3bL.

buonoruveckoe oOkuCleHHE, WM KIETOYHOE AbIxaHue. Ponb MHUTOXOHApPUN B Mpoleccax
Ouonornyeckoro  okucienus. Llukmmueckue  peakumu.  OxucnurensHoe  dochopunrposaHue.
[IpenmymecrBa a’pobHoro mnyrtu oOMeHa BewmlecTB nepen  aHadpoOHBIM. D PEeKTHBHOCTH
SHEPreTUYeCKoro oOMeHa.



JemoHCcTpamu: IToptpeTsr: Jlx. Ipuctnu, K A. Tumupsizes, C. H. Bunorpanckuti,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Cxembl: «@oTocuHTE3Y, «JHEPreTHUECKuil 0OMen», «bnocuntes 6enkay, «CtpoeHue gpepmeHTay,
«XEeMOCHHTE3Y.

Tema 7. Hacnencreennast uaopmanus u peajausanusa eé B Kierke (9 4).

Peakunn matpudHOro cunresa. [IpuHIMN KOMILIEMEHTapHOCTH B PEAKLUSAX MATPUYHOIO CHHTE3A.
Peammzaums HacnenctBeHHoW wuH(popmaumu. ['eHermdeckuil kom, ero cBoiictBa. TpaHckpunums -
MatpuuHelii cuHTe3 PHK. IIpuHuuMnbBl TpaHCKpUNLMM. KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIENBHOCTD,
ACUMMETPUYHOCTD.

Tpancnsiiust u ee sTambl. Yuactue TpancnoptHeix PHK B Ouocunrese Oenka. YcioBus
onocunresa 6enka. Kognposanne amunokucnot. Ponb pudocom B GnocunTese Oenka.

Opranuzanys reHoma y NpPOKapuoOT U 3YKapuoT. Peryssiius akTUBHOCTH TI'€HOB Y IPOKapHOT.
I'mmotesa omepona (®. XKaxo6, XK. Mano). Perynsiust oOMeHHbIX mpoueccoB B kieTke. KierouHsbri
rOMEOCTa3.

Bupychl - HekeTouHbIe (HOPMBI XKU3HU U OOJIUraTHble apa3uTel. CTPOSHHE MPOCTBIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHeie 3a0oneBanusi denoBeka, kUBOTHBIX, pacrenuid. CIINJ], COVID-19, coumanpHbie U
MEIUIUHCKHE MTPOOIIEMBIL.

Hemonctpamu: [Hoptpersr: H K. Koabsuos, /JI.1. UBaHOBCKHMIA.

Cxewmbr:. «buocunres Oenkay, «['eHernueckuii kom», «Bupyce», «baktepuodarmny.

Tema 8. ZKu3HeHHbIH LUK KJIETKH

Knerounslii uuky, ero nepuonsl u perymsanus. Uatepdasza u Mmuto3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. [logroroska kineTku K neneHuro. [lpecuaTeTHUECKUH (TOCTMUTOTUYECKHN),
CUHTETUYECKUH M MOCTCUHTETUYECKUH (MIPEMUTOTHYECKNHN) TepHOabl HHTEP(DA3HI.

Marpuunsiii cunres JAHK - perumukanus. IIpunnuner penukanun JIHK: xommniemMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapaienbHocTb. Mexanusm pennukaunu JIHK. Xpomocowsr.
Ctpoenne xpomocoM. TenomMepsl u TeioMepasa. XpOMOCOMHbBIN HAOOP KJIETKH - KapUOTHIL. JIUTITON THBIH
U TaIUIONIHBIA HAOOpBI XpoMocoM. I"'oMosornuHeie XpoMOCcOMBL. T10J10BBIE XPOMOCOMBI.

Henenue knerku - muto3. CTaguy MHUTO3a M MPOUCXOASIIME B HUX Ipolecchl. THMbl MHUTO3A.
Kapunokunes u nuTokuHes3. buonornyeckoe 3Ha4€HUE MUTO34.

Perymsiumnst MuToTHUeCKOTO LKA KieTku. [Iporpammupyemas kieTouHast riOesb - aronTo3.

Knetounoe simpo, XpoMocoMbl, (yHKIIMOHAJIbHASI TEHOMHKA.

Cxewmbl: « Ku3HEHHBIN TUKJ KIETKI», «Muto3y, «Ctpoenne xpomocomy, «Permukarus JJTHK».

Tema 9. CTpoeHnue U pyHKUHH OPraHU3MOB

buonornyeckoe pasnooOpaszue opraHn3MoB. OIHOKIETOUYHBIE, KOJOHHAIBHBIE, MHOTOKJIETOUYHBIE
OpPraHU3MBIL.

OcCoOeHHOCTH CTPOCHUS U KU3HEIAESITEIbHOCTH ONHOKJIETOUHBIX OpPraHU3MOB. bakrepuu, apxew,
OJTHOKJIETOYHBIE IPUOBI, OHOKJIETOUHBIE BOJOPOCIH, APYTHE MPOTUCTHL. KoNOHMaIbHbIE OPraHU3MBI.

B3anmocBsa3p 4dacTell MHOIOKJIETOYHOrO OpraHusma. TkaHW, OpraHbl M CHCTEMBl OPIaHOB.
Opranusm kak enuHoe 1enoe. I'omeocras.

Txanu pactenmnii. TUmbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOASALIAS,
OCHOBHasl, MexaHu4deckas. OcoOeHHOCTH CTpOeHus, (PYHKIMA U pacCHONOKEHHUS TKaHEH B OpraHax
pacTeHuil.

TkaHU SKUBOTHBIX W ueJOBeKa. TUIbl >KUBOTHBIX TKaHEH: SIUTEIHANbHAs, COEIUHUTENbHAaS,
MbIlIeyHast, HepBHast. OcOOEHHOCTH CTPOEHUs, PYHKIMHA U PACTIOJIOKEHUS TKaHEH B OpraHax »KHBOTHBIX
1 4eJIOBEeKa.

Opranbl. BereratuBHbple U TIeHepaTHUBHbIE OpraHbl pacTeHuil. OpraHbl M CHCTEMbl OpPraHOB
JKUBOTHBIX U 4eJI0BeKa. DYHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTbl ONHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy HbIi 1 BHYTpeHHUII ckeneT. CTpOeHUE U TUIIbI COETUHEHUS KOCTEH.



JIBi>keHHe OpraHu3MoB. JIBIDKEHHE OFHOKJETOYHBIX OPraHW3MOB. amMeOOHMIHOE, JKTYTHKOBOE,
pecHu4HOE. [[BM>k€HHE MHOTOKJIETOYHBIX PACTEHUM: TPONM3MBI U HACTUH. [[BHJK€HHE MHOTIOKJIETOYHBIX
JKUBOTHBIX U Y€JIOBEKA: MbllIeuHasi cuctema. Peduiekc. CkeneTHbie MBIIIBI U UX padoTa.

Iluranne opranusmos. Ilorymomenue BOABI, YIVIEKUCIOTO ra3a W MHUHEPAIbHBIX BEILIECTB
pacteHusiMu. lIutaHne XUBOTHBIX. BHYTpHUIONOCTHOE M BHYTPHKJIETOYHOE mNuinesapeHue. lIutanue
MO3BOHOYHBIX JKUBOTHbIX. OThenbl MNUIEBAPUTENBPHOTO TpakTa. IluineBapuresbHbBIE — JKEJE3BI.
IInmesapuTenbHast CUCTEMA YEJIOBEKA.

Hpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHBIX. Juddysus raszos yepes
MOBEPXHOCTh KyieTku. KoxkHOe nbixanue. JlprxareapbHasi MOBEPXHOCTh. YKaOepHOe U JIeTOYHOE JbIXaHHUeE,
JlpIxaHue TO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA. JBOJIOLMOHHOE YCJIOKHEHHE CTPOEHUs JIerKuX
MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbpHast cucTeMa 4eaoBeka. MexXxaHW3M BEeHTWISILUU JIETKUX y NTUL] U
MIIeKONUTAOIUX. Perymsims npixanus. Jlpxareapable 0ObEMBI.

TpancnopT BewecTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI paCTeHUN. TpaHCHOPT BELIECTB Y
>KUBOTHBIX. KpoBeHOCHas cucrema u ee opranbl. KpoBeHOCHasi cucTeMa NMO3BOHOYHBIX JXUBOTHBIX H
yenoeka. Cepame, KpPOBEHOCHbIE cocyabl W KpoBb. Kpyrm kpoBooOpameHHus. DBOJIIOLHOHHBIE
YCIIO)KHEHHsI CTPOCHHUS KPOBEHOCHOW CHCTEMBbl IT03BOHOYHBIX JKHMBOTHBIX. Pabora cepama u ee
perymsnus.

Brinenenue y opranusmos. Breinenenue y pactenuil. Beinenenue y skuBoTHbIX. COKpaTUTENbHBIE
Bakyosu. OpraHsel BbiiedeHUs. QUIbTpaLys, CEeKpenns 1 0OpaTHOE BCACHIBAHME KAK MEXaHH3MbI PaOOThI
opraHoB BbiieneHus. CBsi3b MOJIOCTH Teja C KPOBEHOCHOH M BbIIENUTENbHON cucteMamu. Boigenenue y
MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. [Touku. CtpoeHue u ¢pynkuuonupoBanne Heppona. Obpasosanne
MOYH y YEJIOBEKa.

3amuTa y OpraHu3MOB. 3allNTa y ONHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuil W ILUCTHI
npocTefiux. 3ammura y MHOTOKJIeTOUHbIX pacTeHui. Kytukyna. CpencTBa macCUBHOH M XMMHUYECKOH
3auThl. OUTOHLUABL

3aluTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IpOM3BOAHBIE. 3allUTa OpraHu3Ma OT
Oonesneil. UMmyHHast cucrema venoBeka. KeTouHbI M TyMOpPalibHBIE UMMYHHTET. BpOKIEHHBIH U
npuoOpeTeHHbI crienn(pUIecKUii UMMYHHTET. TeopHsi KJIOHAJIbHO-CeNeKTUBHOro ummyHurera (IT.
Opmux, ® M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI OPTaHU3MOB. POJIb BPOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxumocTs U perymisinus y OpraHusmoB. Pa3zgpakxumMocTb y OQHOKJIETOYHBIX OpPraHHU3MOB.
Takcucel. Pa3npaxxuMoCTe U peryJisinys y pacTeHuil. POCTOBbBIE BELIECTBA U UX 3HAYEHUE.

HepeHast cucrema u pedrekTopHast peryysinusi y *KMBOTHBIX. HepBHas cucremMa U ee OTHEbl.
DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHHs] HEPBHON CHCTEMbl Yy XKUBOTHbIX. OTHesbl I'OJOBHOIO MO3ra
NO3BOHOYHBIX JKUBOTHBIX. Pedrekc u pednexropHas nyra. be3ycioBHbIe U yCIOBHBIE peIEKCHI.

I'ymopanpHas perynasuus U SHIOKPHUHHAs CUCTEMa KMBOTHBIX U 4YesoBeka. JKenesbl 3SHTIOKpHUHHON
CHUCTEeMbl M HMX TOpPMOHBI. [lelicTBUe TOpMOHOB. B3auMOCBsI3b HEPBHOW M SHIOKPHUHHON CHUCTEM.
lNunoranamo-runogusapHasi CHCTeMa.

Hemonctpammu: [loptper: M.11. I1aBnos.

Cxembl: «OpnHOKJIeTOUHbIE BOAopochn», «MHOrokjaerouHble Bogopocian», «bakrepuny,
«IIpocreiimne», «OpraHbl LBETKOBBIX pacTeHMi», «CHCTeMbl OpPraHOB IO3BOHOYHBIX JKUBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKoMbIx», « TkaHu pactenuity, «KopHeBble cucrembl», «CtpoeHue cTedis»,
«CTtpoeHue nMCTOBON miacTuHKW», «TkaHu kuBOTHbIX», «Ckener dvenosekay», «llumesapurenbHast
cucrema», «KposeHocHas cucrema», «/lpixarenpbHas cucrema», «HepBHas cucrema», «Koxay,
«MplieyHas cucreMa», «BbiaenuTenbHas cucteMay, « DHIOKpUHHAs cucTeMay, «CTpOeHHE MBILILBD),
«Mmmynurer», «KumegnononoctHeley, «Cxema nuTaHus pacTeHuit», «KpoBeHOCHBIE CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue maHapuw», «BHyTpeHHee cTpoeHue
noxneBoro uepss», «HepBHas cucrema priO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKaromuxcs», «Hepsras cucrema nruny, «HepBHas cucrema Mmiekonuraromux», «HepsHas
cucreMa 4esnoBekay, «Pediexcy.

Tema 10. Pa3MHOKeHHE U pPA3BHTHE OPTAaHH3MOB



@opMbI  pPa3MHOXKEHHSI OpPTaHM3MOB. Oecriojioe (BKJIIOYUAasi BEreTaTHMBHOE) M MOJOBOE. Bumbl
6ecroIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIISILHS, (PparMeHTaIus, KIOHHPOBAHUE.

Ilonosoe pasmuoxkenue. [lonoseie kneTku, i ramersl. Metios. Ctaguu meito3a. [loBenenue
xpomocoM B Merose. Kpoccunrosep. buonornueckuii CMbICT Melo03a U MOJOBOro npouecca. Menos u ero
MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponsiimeBoe pasButHe. I'ameroreHe3 y >kuBOTHbIX. [lonoBeie skenesbl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KieToK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJOBbIX KJIETOK.

OmonorBopeHne W SMOPHUOHANIBHOE pa3BUTHE KUBOTHBIX. (CrocoOBI  OIIOAOTBOPEHHUS:
Hapy’kKHOE, BHyTpeHHee. [lapTeHorenes.

WHpuBunyanpHOE pa3BUTHE OPraHu3MOB (OHTOreHe3). DMOpHONOTHs - HayKa O Pa3sBUTHH
oprann3moB. Ctaanu 3MOpHOreHes3a KUBOTHBIX (Ha mpumepe Jisarymkh). Jpobnenne. Turbl npoOneHus.
Ocobennoctu npobiieHNsT MIIEKOTTUTAIOIINX. 3apOABIIIEBbIe JIUCTKH (racTPyJsiyst). 3aKkjiaaKka OPraHOB U
TKaHel U3 3apOIbILIEBBIX JMCTKOB. B3auMHOe BIMSHHUE 4YacTell pa3BUBAKOIIETOCA 3apobllla
(sMOproHanmpHAsE MHAYKLMSA). 3aKiafka IUlaHAa CTPOEHUsS] JKUBOTHOTO KaK pPe3yJbTaT HEPapXUUECKUX
B3aUMOJIEHCTBUI TeHOB. BiusiHHe Ha 5MOpPUOHATIBHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAKOIIEH
cpensl.

Poct u passurue xuBoTHBIX. [locTamOpuoHanbHbli nepuon. IlpsiMmoe u HenmpsiMoe pasBUTHE.
PazButne ¢ meramopdo3om y OeCriO3BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX. bronorniyeckoe 3HaueHue
MPsIMOTO U HENpPsIMOTO Pa3BUTHUS, X PACHPOCTPAHEHHE B MpuUpone. Tumel pocTa >KUBOTHBIX. DakTOpHI
PeryJsiMM POCTa KUBOTHBIX M uejoBeka. CTaanu MOCTIMOPHOHAIBHOTO PA3BUTHUSl Y JKUBOTHBIX U
yesioeka. [lepnoner oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak OMOIOrnYeCKue MPOLECChI.

PasmuHOkeHne um passutHe pacteHwil. ['ameropur m cnopodur. MeHo3 B JKU3HEHHOM ILIHKJIE
pactenuii. Obpa3oBanue crop B mpouecce meioza. ['ameroreHe3 y pactenuit. OIIOAOTBOpPEHHE H
Pa3BUTHE PACTHTEIBHBIX OPraHU3MOB. JIBOWHOE OIUIONOTBOPEHHUE Y IIBETKOBBIX pacteHuil. OOpa3oBanue
U Pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJisiiud OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCTpanmu:

IToptpeter: C.I'. HaBamun, X. Hlneman.

Cxembl. «BereraruBHoe pa3sMHOKeHUe», «Tumbl Oecroyioro pasMHOXeHHs», «Pa3MHOXeHHe
XJIAMUIOMOHAAbD, «Pa3MHOXeHUe 3BriieHb, «PasMHOXkeHHe ruapey, «Meno3», «XpOMOCOMBIY,
«I"amerorenes», «CTpoeHue sAHLIEKIETKH U criepMaTo3onia», «OCHOBHbBIE CTaluN OHTOreHe3ay, «IIpsamoe
U HenpsAMoe pas3Butue», «Passutme Maiickoro sxyka», «Passutue capaHum», «Pa3zputrue JIArymikm»,
«/lBOliHO€E OIIOJOTBOpPEHHE Y LIBETKOBLIX pacTeHHi», «CTpoeHHe CeMsIH OJHOMOJBHBIX U JBYIOJIbHBIX
pacteHui», «KU3HEHHBIH LMK MOPCKOW KamycTbDy, OKWM3HEHHBIM LUKI Mxa», «KU3HEHHBIN LUK
MANOPOTHUKAY, «’KN3HEHHBIN LIUKJI COCHBDY.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

HcTopust CTaHOBIIEHHSI M Pa3BUTHUs TeHETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponb oTedecTBeHHBIX yueHbIX B pa3BuTun renetnku. Padorst H K. Konbiosa, H. . Basunosa,
A H. Benosepckoro, I'. JI. Kapneuenko, F0.A. ®umumuenko, H.B. Tumodeera-Pecosckoro.

OcHOBHBIE T€HETHYECKHE MOHSITHS U CUMBOJIBL. [ 'OMOJOTHYHbBIE XPOMOCOMBI, aJIEbHbIE TEHB,
aJNbTEPHATUBHBIE IPU3HAKHU, JOMHHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, F€TEPO3UrOTa, YUCTAsI
auHMsA, TUOpUnabL, reHotun, ¢eHotun. (OCHOBHBIE METOABI TE€HETHKH: T'HOPUAOJIOTHMYECKHI,
LUTOJIOTHYECKUN, MOJIEKYJIIPHO-T€HETUYECKUI.

JleMoHCTpanmu:

IlopTpersr: I'. Mennens, I'. ne ®pus, T. Mopras, HK. Konb1os, H.H. BaBunos,
A H. Benozepckutii, I'. JI. Kapnieuenko, FO A. @unumyenko, H.B. Tumodees-Pecosckuii.

Cxewmpbl: «MeToabl reHeTUKIY, «CXeMbl CKPEIIUBAHUSY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenss - 3aKOH eANHOOOpasus THOPHIOB
nepporo nokonenus. Ilpasuno pomunmpoBaHus. Btopoil 3akoH MeHaens - 3aKOH pPacCLIEIUICHUs
npu3HakoB. Lluronorndeckne OCHOBBI MOHOTHOPUAHOTO CKpeIluBanus. [ MmoTes3a 4MCcTOTH ramMer.



AHnanmusupytouiee ckpewuBaHue. I[IpomexyTouHbIl XapakTep HacienoBaHus. Pacuieruienue
MIPU3HAKOB IPU HEMOJHOM JOMUHHUPOBAHUH.

HuruOpunHoe ckpemuBanue. Tperuil 3akoH MeHnens - 3aKOH HE3aBHCHMOIO HACJIEIOBAHUS
npu3HakoB. LluTonorndeckne OCHOBBI AUTHOPUIHOTO CKPEIUBAHHSL.

CuemnenHoe HacnenosaHue npusHakoB. Paboter T. Moprana. CrerieHHOe HaclieIOBaHUE T€HOB,
HapyLIeHHe CLEIUIeHNUs MeX/ly FTeHaMu. XpOMOCOMHas TeOpUsl HaCJIeICTBEHHOCTH.

I'eneruka mnona. XpOMOCOMHBIM MeEXaHM3M OIpeleNeHus Iona. AyTOCOMBI U IOJOBbIE
XpOMOCOMBI. ['OMOramMeTHbIi U rereporaMeTHblil noj. ['eHeTndeckas CTPyKTypa MOJIOBBIX XPOMOCOM.
Hacnenosanue Npu3HAKOB, CLEIUIEHHBIX C MTOJIOM.

I'enotun kak uenoctHas cucrema. Ilnelorponusi - MHOXECTBEHHOE MOEHCTBUE TI€HA.
MHoxecTBeHHBIM ajuienu3M. Bi3auMoneiicTBue HeasienbHbIX TeHOB. KoMIieMeHTapHOCTb. JmucCTas.
IMonumepus.

I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTEHHI, JKHBOTHBIX U YEJIOBEKA, a TaKXKe (PH3HOIOTHIECKHX
NPOIIECCOB, TOBEACHHUS W KOTHUTUBHBIX (YHKIMHA. [ 'eHeTHueckue MeXaHH3Mbl CUMOUOreHesa,
MEXaHU3Mbl B3aMMOJACHCTBHUS "XO3fMH - mapasut” M "X03dauH - MUKpoOHOM". I'eHeTHdeckne acreKThl
KOHTPOJISl I U3MEHEHHsI HACJIEICTBEHHOW NH(POPMALIMU B IIOKOJICHHSIX KJIIETOK M OPTaHU3MOB.

JlemoHCTpanmu:

IToptpersr: I'. Mennens, T. Mopras.

Cxembr: «Ilepsblif 1 BTOpO#l 3akoHbl Mennens», «Tperuit 3akoH Mennens», «AHanusupymoliee
ckpemuBanue», «HenomHoe noMuHupoBanney, « CHETUIEHHOE HACIENOBAHNUE MTPU3HAKOB Y IPO30(QUIIBDY,
«['enernka moma», «Kapuorun uenosekay, «Kapuotunm nposzodpmnby, «Kapuotunm nTHIBD,
«MHOXeCTBeHHbIN alenu3m», «B3auMoeincTerue reHOBY.

[IpakTrueckoe 3ausTHE «M3yUeHNE pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y APO30(HITBD).

[IpakTrueckoe 3ausTHE «M3yUeHHE pe3ynbTaTOB AUTHOPUIHOTO CKPEIIUBAHMS Y APO30(HITBDY.
Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsaumopeiicTeue renoruna u cpensl npu GpopmuposaHuu penorumna. M3MeHUINBOCTh NMPU3HAKOB.
KayecTBeHHBIE UM KONMYECTBEHHbIE MPU3HAKA. BHObI HW3MEHUMBOCTU. HEHACJHEACTBEHHAs W
HACJIEICTBEHHAs.

MonudukaoHHasi HM3MEHYHBOCTb. Pomb cpeapl B (OPMHUPOBAHMM  MOAU(PHUKAITMOHHON
u3MeHunBocTH. Hopma peakimu mnpu3Haka. BapwauuoHHBIH psim W BapuanuoHHas kpusas (B.
Horanucen). CpoticTBa MOIN(UKALMOHHOW U3MEHUYUBOCTH.

I'enotunuyeckass  u3MeHuMBOCTh.  CBOHCTBA  I€HOTUINMYECKOH  M3MEHUYMBOCTH.  Buabl
TeHOTHITNYECKOH M3MEHYHBOCTH: KOMOMHATHBHAS, My TALIHOHHAS.

KomOuHaTiBHAsT W3MEHYHMBOCTh. MeHO3 W TMOJIOBOW MPOIECC - OCHOBA KOMOWHATUBHOMN
W3MEHYUBOCTU. POJb KOMOMHATUBHOH HM3MEHUMBOCTH B CO3JAHMHM T'€HETHUYECKOro pa3HooOpasws B
npeaenax OJHOrO BUJA.

MyTauroHHas U3MEHYUBOCTb. BUabl MyTaluii: reHHble, XpOMOCOMHbIE, FfeHOMHbIE. CIIOHTaHHbIE
U UHAYLMpPOBaHHbIE MyTaluu. SaepHble U LUTOIIa3MaTHueckue Mytauuud. CoMaTH4decKue U IMOJOBbIe
mytauuu. IlpuuuMHBl BO3HMKHOBEHMsT MyTanuid. MyTareHel W HX BJIMSIHHE HAa OPraHU3MBIL
3aKOHOMEPHOCTH MYTaLIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTMUECKUX psI0B B  HACJIEICTBEHHOU
n3meHunBocty (H .M. Basunos). BHesinepHas H3MEHUNBOCTD M HACJIEACTBEHHOCTb.

JleMoHCTpanuu:

IToptpersr: I'. ne @pus, B. Moranncen, H Y. Basunos.

Cxembl: «Bunbl wm3MeHunBoCTH», «MOOUPUKALIMOHHAS HW3MEHYUBOCTH», «KomOuHaTHBHAS
U3MEHUYUBOCTBY, «Meiio3», «OmmonorBopenue», «l eHeTndeckue 3a0oyieBaHUS YeloBeKa», «Bumbl
MYTaLUn.

ObGopynoBanue: *KuBble U repOapHble SK3EMIUISIPbl KOMHATHBIX PAaCTeHUH, pucyHKH ((poTtorpadum)
JKUBOTHBIX C Pa3JIMYHBIMHA BUAAMH U3MEHUYHUBOCTH.

Tema 14. I'eneTuka 4yesioBeKa

Kapunorun uenoseka. MexayHapogHas mporpamma HCCIENOBaHMsI F€HOMa 4enoBeka. Meroabl
U3y4YEHHUs] TEHETHKHU YEJOBEKA. IeHEeaJOrMYeCKUH, OJM3HELOBBIH, UTOI€HETHYECKHH, MOMyJISIIMOHHO-
CTaTHCTUYECKUH, MOJEKyJIsipHO-reHeTndeckuil. CoBpeMeHHOe OmnpefieieHne NeHOTUIA. TOJTHOTEHOMHOE
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CEKBCHUPOBAHUE, TE€HOTHUNHPOBaHHE, B TOM unciae ¢ nomowmbto [IlP-ananusa. HacnenctBeHHbIe
3a0oseBaHMsl 4eoBeKa. | €HHbIE W XPOMOCOMHBIE OOJie3HHM deNioBeka. Boje3Hu ¢ HaclenCTBEHHOMN
MPEIPaCOIOKEHHOCThIO. 3HAuU€HHE MEAMLMHCKOW TIeHETHUKH B IMPEeNOTBpALleHud U JIeHEHUH
reHeTHYeCKUX 3a00JIeBaHUI uenoBeKa. MeauKo-reHeTHIeCKOe KOHCYJIbTHpoBaHHe. CTBOJIOBBIE KIIETKH.
[Tonsitue '"remerwdeckoro rpys3a'. DTHUECKHE acCMEKThl HCCIEAOBAHUI B 00NAaCTH pPERaKTHPOBAHUS
reHOMa U CTBOJIOBBIX KJIETOK.

I'enerndeckne (HakTOPHl MOBBILIEHHOW YYBCTBUTEJIBHOCTH 4YEJOBEKa K (PH3UUECKOMY U
XHUMHUYECKOMY 3arpsi3HEHUIO OKpy:Kawollel cpernpl. I'eHeTHueckas MpeapacronokeHHOCTh 4eloBeKa K
MaTOJIOTUSIM.

JlemoHCTpanmu:

Cxembr: «Kapuotun uenoseka», «MeToapl H3yueHUs TeHETHKU 4vesoBeka», «IeHeruueckue
3a005I€BaHMSI YEIOBEKAY.

Tema 15. Cenexuysi opranHuzmMoB

JlomecTukauus U cenekuus. 3apokaeHne celekiuuu U aoMectuxkanuu. Ydyenue H.M. Basunosa o
LlenTpax NMpoUCXOXKASHUS U MHOrooOpasusl KyJbTYPHBIX pacTeHHH. Poib celekuuu B CO3MAaHUH COPTOB
pacTeHui ¥ mopof >KuBOTHBIX. COpT, MOpoja, IITaMM. 3aKOH TOMOJIOTHYECKUX PSOB B HACJIEACTBEHHOU
usmenunBoctr H V. BaBuiiosa, ero 3HaueHue 1Jis CEIEKIIHOHHON paboThI.

MeTtonp! ceneknMOHHOH padoThl. MICKyCCTBEHHBIH OTOOP: MacCOBBIA M MHIWBUAYAJIbHBIA. JTaIbl
KOMOMHAIMOHHON cenekuuu. McnpiTanue npomsBomuteneil mo moromMctBy. OTOOp MmO reHoTumy c
MIOMOIIBIO OLIEHKU (P€HOTHIA MOTOMCTBA M OTOOP IO IreHOTUIy ¢ roMombo aHanmsa JJHK.

HckyccTBEHHBI MyTareHe3 Kak METON CEeNEeKIIHOHHOUN padoThl. PaaWaliMOHHBIA U XHUMHYECKUN
MyTareHe3 Kak HMCTOYHHK MYTalUil y KyJbTYpHBIX (OpPM OpraHusMoB. MCronb30BaHHE T'€HOMHOTO
penakTUpoBaHUsT M MeTonoB pekoMOmHaHTHBIX JIHK nns momyueHmst MCXOOHOro Mmarepwaia st
CEJIeKLIUH.

ITonyuenune nosuruionoB. BHyTpuBHIOBas rubpuansanus. bian3kopoacTBeHHOE CKpeluBaHHUE,
wii unHOpuamHr. HeponcTBeHHOE CcKpelnnMBaHue, WM ayTOpuauHr. ['erepo3uc M €ro NpUYUHBL
Ucnonp3oBanne rereposuca B cenekuumu. OtmanenHas ruOpuamsanus. [Ipeoponenne Oecrutonus
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINU PACTEHUH U KUBOTHBIX.

CoxpaHeHne U U3ydeHHE I'€HETHYECKUX PEeCypCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX poAuuein
IUTSL CO3MIaHUST HOBBIX COPTOB U THOPUAOB CENIbCKOXO3STHCTBEHHBIX KYJIBTYP.

JleMoHCTpanuu:

IToptpeter: HU. Basunos, 1.B. Muuypus, I'.JI. Kapneuenko, ILIL Jlykbsanenko, b.JI. Acraypos,
H. bopnoyr, 1.K. benses.

Cxembl: «LIeHTpBI TPOUCXOXKIOEHUS M MHOroOOpasusi KyJbTYPHBIX pPacTeHHN», «3aKOH
TFOMOJIOTUYECKUX PsIIOB B HACJIEACTBEHHOW M3MeHUMBOCTH», «MeTtonbl cenekuuw», «OTaanéHHas
ruOpuam3anysy, «MyTareHes».

Tema 16. BHOTeXHOJIOTUsI U CHHTETHYECKAS 0HOJIOT U

OObekTrl, wuCHONb3yeMble B OWOTEXHOJNOTWH, - KIETOYHbIE W TKAHEBBIE KYJIBTYPBI,
MUKPOOPTaHU3MbI, MX XapaKTePUCTHKA. TpagunroHHass OMOTEXHOJOrHs: XJjeOomeueHHne, MOoTyueHHe
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJEJIHUE. MukpoOHOIOruIecK it CUHTE3. OO0bexThI

MUKpobuonorndeckux Texnoxoruii. [Iponssoacrso Oenka, aMIHOKUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJOTMIl M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHMs] U KOHCTPYHUPOBaHUS
F€HOMOB C LEJBbI0 TMOJY4YEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COAEPXKAIIMX HE BCTPEYarOIIMecs B
npupoae OMOCHHTETUYECKHE TTYTH.

Knerounas wumxenepus. MeTonbl KyJlbTypbl KIETOK W TKAaHEM pPACTEHUH U JKUBOTHBIX.
Kpuobanku. ComaTudeckas ruOpuan3anys 1 COMaTHIeCKUi aMOproreHes3. Mcnoap30BaHNe raruionioB B
cenexkumnu pacteHuil. MCkycCTBEHHOE OMIOAOTBOpPEHUE. PEKOHCTPYKLHA SIMLEKJIETOK U KIOHUPOBAHUE
JKUBOTHBIX. MeTOA TpaHCIIaHTaLUu SAEP KIETOK.

XpoMOCOMHass M TeHHass WHeHepus. MCKkyCCTBEHHBI CHHTE3 TIeHa U KOHCTPYHUPOBAaHHUE
pexomOuHanTHEIX JIHK. JlocTmkeHMss W TEpCHEeKTHBBI XPOMOCOMHOW W TE€HHOW HHXXEHEPHH.
DKOJIOTHYECKUE U ITHYECKHE MPOOIEeMbl TeHHOH HHKEHEPHHL.
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MemnuuHckue Ouorexnonoruu. IloctreHomHast umgposas wmenunuHa. IILP-nmuarnocruka.
MeTaOoNOMHBIN aHaIHM3, TeHOLEHTPHUYECKUI aHaIM3 MPOTEOMAa YeJIOBeKa JJIsl OLEHKH COCTOSIHHSI €ro
3m0poBbsi. Mcmonb3oBaHUE CTBOJIOBBIX KIETOK. TapretHas Ttepamusi paka. 3D-OmomHkeHepus 1uist
pa3paboTku (PyHAAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHH, CO3MaHUsl KOMIUIEKCHBIX TKaHEH
COUYETAHHEM TEXHOJIOTUH TPEXMEPHOro OuonpuHTHHra U ckaddonguHra npns permeHus 3anad
MEePCOHATN3UPOBAHHON MEIULIUHBI.

Co3gaHne BEKTOPHBIX BaKLUWH C LENbl0 O0ecrneyeHnuss KOMOMHHUPOBAHHOH 3alUThl  OT
Bo3Oynuteneii OPBMU, ycraHOBIEHHE MOJEKYJSIPHBIX MexaHHM3MOB (pyHkuuonupoBanust PHK-
COIEp KALINX BHUPYCOB, BBI3BIBAIOIINX 0CO00 OmacHble 3a0ojeBaHMsl 4eJoBeKa M KUBOTHBIXPHK-
COIEPIKALINX BUPYCOB, BBI3BIBAIOIIHNX OCO00 OMacHbIe 3a00IEBAaHNUS YEJIOBEKA U KHBOTHBIX.

JleMoHCTpanuu:

Cxembr: «Mcnosnp3oBaHe MHKPOOPraHU3MOB B IPOMBIIIJIEHHOM IPOU3BOACTBE», «Kierounas
UHXeHepus», «I eHHas HHKeHepUsD».

Tema 17. 3apo:kaeHue u pa3BuTHE 3BOJIIOLUOHHBIX MPEACTABJIEHUI B 0HOJIOTHH

OsomounonHass Teopuss Y. Jlapsuna. Ilpennoceiiky BO3HHMKHOBEHHUs AapBHHM3MA. JKusHb u
Hay4Has feATeabHOCTh U. JlapBuHa.

JBmwxkyuiue cuibl 3BomoUnd BUIOB 1o Y. JlapBuHy (BBICOKAash MHTEHCHBHOCTb Pa3MHOMKEHHS
OpPraHHU3MOB, HACJIEACTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHME, €CTECTBEHHBIH W
UCKYCCTBEHHBINH OTOOD).

Odopmnenne cunrerndeckoil Teopun sBomrormu (CTD). HelirpanbHas Teopusi 3BOJIIOLIUH.
CoBpeMeHHast SBOJIIOLIMOHHAS OWONOrWs. 3HA4YeHHE SBOJIOLMOHHOH Teopun B (HOpMUPOBAHHUH
€CTeCTBEHHO-HAy4YHON KapTHHBI MUpA.

JleMoHCTpanuu:

IMoptperst: Apucrorens, K. Jlunneit, XK.b. Jlamapk, 9.2K. Cenr-Unep, XK. Krwosoe, Y. lapBus,
C.C. Yersepukos, U H. llImaneraysen, [x. Xonaeitn, I K. benses.

Cxembl: «Cucrema sxmuBoii mpuponbl (no K. JIunner)», «JlecTHuna >KUBBIX cymiects (10
Jlamapky)», «Mexanusm (HOpMHPOBAHUS NPUCTIOCOONEHUH y PAacTEHHH M KUBOTHBIX (1Mo Jlamapky)»,
«Kapra-cxema mapmpyrta nyremectsust Y. apsuna», «Haxonkm Y. lapsunay, «®@opmel 60pbObI 32
cymectoBanue», «llopomsl romyOeit», «MHoroodOpasue KynbTypHBIX (opMm Kamycte, «llopomsr
JOMAIIHUX JKUBOTHBIXY, «Cxema obpasosanust HOBbIX BUAOB (1o Y. JlapsuHy)», «Cxema COOTHOIICHUS
JABHXKYLIUX CUJI 3BOMIOLMNY, «OCHOBHBIE NOJIOJKEHUSI CHHTETUUECKONH TEOPUH SBOJIOLIUIY.

Tema 18. Mukpo3ssoJironust 4 €€ pe3yabTaThl

IMonynsauus kak oinemMeHTapHas enuHuua s3Boiouud. CoOBpeMeHHblE METOAbl OLIEHKHU
TEHETHYECKOr0 pPa3sHOoOOpaswst W CTPYKTYpbl monysiuuid. M3MmeHeHHe reHOopOHAa NOMyJSIIUH Kak
3JIEMEHTapHOE 3BOJIIOIIMOHHOE SIBIEHUE. 3aKOH reHeTnyeckoro pasHosecus k. Xapau, B. BaiinOepra.

OnemeHTapHble  (pakTOphl  (ABMKYIIME  CHJIBI)  3BONIOLMH.  MYTAalMOHHBIA  TIPOIECC.
KombunaTtuBHas u3MeHUHMBOCTh. Jlpeiid reHOB - ciyuailHble HEHANpPaBJICHHbIE H3MEHEHHS YacTOT
amneneii B monyisinusx. Jddexkr ocHosarens. Murparun. M3omsanust nomynsinuii:  reorpaduueckast
(mpocTpaHcTBeHHAsT), OMOJIOrHUecKast (PEPOAYKTUBHAS).

EcrectBenHbIii oTOOp - Hampasnsoummii (axkrop sBomounu. Popmel ectecTBeHHOro ordopa:
IABWKYIIUH, CTaOMIM3HPYIOLIHH, paspeiBatoumii (qu3pynrusHblil). [Tonosoit or6op. Bo3HukHOBEHUE U
SBOJIIOLUS COLIUATIbHOTO MOBEAECHUS )KUBOTHBIX.

[IprcrnocobneHHOCTh  OPraHM3MOB  KaK  pe3yJbTaT  MHUKPO3IBOJIOLMH.  BO3HHKHOBEHHE
npucnocodnernii y opranusmoB. Apomopdo3bl u uamoanantaumu. Ilpumepbl mpucnocoOneHuit y
OpPraHU3MOB: MOpP(OJIOTHUYECKHE, dusnonornyuecKue, OMOXUMHUYECKHE, MOBE/IEHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. BugoodpasoBanue kak pe3ynbTaT MUKposBomounu. M3omsimms -
KJF04eBOl  ¢akTtop BumooOpasoBanus. Ilytm u  cmocoObl  BHAOOOpPA3OBaHMS:  AJJIOMATPUUECKOE
(reorpadudeckoe),  CUMIATPUYECKOE  (DKOJOTHYECKOE), "MrHOBEHHOE" (moUILIONAN3AIHS,
ruOpuan3anys). JmuTenbHOCTb 3BOTIOIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOPMUPOBAHHS OMOJOrHYECKOTO Pa3HOOOpa3Hs.
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Ponb 3BOMONMOHHON OHOJIOTHH B pa3pabOTKe HAYYHBIX METONOB COXpaHEeHUs: OnopasHooOpa3us.
MUKpPO3BOIIOLUS U KOSBOJIIOLIUS MMAPa3UTOB M UX X0351eB. MexaHu3Mbl (OPMHUPOBAHUS YCTOHUYNBOCTH K
AHTUOMOTHKAM U CIOCOOBI OOpBOBI ¢ HETl.

JleMoHCTpanuu:

IToptpeter: C.C. UerBepukos, 3. Maiip.

Cxembl: «MyTaunuoHHas U3MeH4YMBOCTb», «llomyssinuoHHas cTpykTypa Buzaa», «Cxema
nposiBieHus1 3akoHa Xapau—BaitaOepray, «JIBHKyIIre CHIIbBI SBOJIOLMUNY, «IKOJOTHYECKAsT HU3OJSLIHS
MOMyJISIIUNA ceBaHCKoM (openny, «'eorpadudeckast H30IALUS TUCTBEHHHULIBI CHOMPCKON U JIMCTBEHHUIIBI
naypckoit», «llomynslMOHHBIE BOJIHBI UHCJIEHHOCTH XHIIHMKOB M KepTB», «(CxemMa aelcTBUs
ecTecTBeHHOro otbopa», «Popmbl OOpbOBI 32 cymecTBOBaHHME», «MHAyCTPUANBHBIA METaHU3MY,
«Kusple uckonaembie», «IIOKpOBUTENBCTBEHHAS OKpacka *XUBOTHBIX», «lIpegympexnmaromas okpacka
JKUBOTHBIX»,  «Dusmonornueckue  amanrauumy, «lIpucmocoOneHHOCT  OpraHu3MoOB H €€
OTHOCHUTENBHOCTLY, «Kpurepun Bunay», «Buabl-nBoitHukm», «CTpykTypa BHga B npuponey», «Crnocodsl
BUaooOpasoBanusy, «l eorpaduueckoe BHIoOOpa3oBaHHE TPEX BUAOB JIAHABIIIEHY, «DKOJOTHUECKOE
BUA000pa3oBaHue BUAOB CUHUIY, «[lonumuonasl pactenuin», «KamycTHO-peneqHblil THOpHIY.

Tema 19. MakpossoJronusi M €€ pe3yJibTaThbl

Meronbl usydeHus: MakposBosouuu. IlaneoHronoruueckue MeETOAbl H3YUEHHS 3BOJIOLMU.
ITepexomubie GopMbl U PUIOTEHETUIECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne mMetonsl uyueHus >Bosrorun. CpaBHeHue (uiopbl U payHbBl MaTEPHKOB U
ocTpoBoB. bruoreorpaguueckue odnactu 3emiiu. BUAbl-30HIEMUKH U PETUKTHI.

OMOpHONOrHYecKue W CPAaBHUTENbHO-MOP(OJOTHYECKHE METOAbl HW3YYEHHsI  SBOJIOLHH.
I'eneTnueckne MexXaHHU3Mbl DJBOMIOLMM OHTOT€HE3a U TMOSBJIEHUS SBOJIOLMOHHBIX  HOBLIECTB.
I'omosnoruuHble W aHajoOrMuHblE OpraHbel. PyauMeHTapHble OpraHbl U aTaBU3MbL MoJekyaspHO-
reHeTHYECKHe, ONOXUMHUUECKHE U MAaTEMaTHUECKHUE METOABl U3YUEHUS HBOJIOLMH. | OMOJIOTHYHBIEC TeHBI.
CoBpeMeHHbIe METOIbI TOCTPOSHHSI (PUIOTEHETHUECKUX IEPEBLEB.

XPpOMOCOMHBIE MyTaLU U 3BOJIFOLMSI TEHOMOB.

OO6mme 3axkoHOMepHOCTH (mpasmia) sBomounu. [IpuHumn cmensl (ynkimii. HeobpaTtumocTts
3BOIOLMH. AfjanTuBHAas paauanys. HepaBHOMEpHOCTH TEMIIOB 3BOIOLIUH.

JleMoHCTpanuu:

IToptpeter: K.M. bap, A.O. Kosanesckuii, @. Mronnep, 3. I'ekkens.

Cxembl: «DWIOreHETUYECKUN s  JIOMAAN», «ApPXEONTepHKCY, «3Bepo3yOble sIIephDy,
«Crerouedansy, «Punnodurer», «CeMeHHBIE NANOpPOTHUKM», «buoreorpaduveckue 30HBI 3EMIIH»,
«[petip xoHTHHEHTOBY», «Pemmkrey, «HaudanpHble CTamuu SMOPHOHAJIBHOTO PAa3BUTHS MO3BOHOUHBIX
JKUBOTHBIX», «['OMONIOrHYHbIE U aHAJOTUYHbIE OpraHbly, «PynIuMeHTED», « ATaBU3MBDY, «XPOMOCOMHbBIE
HaOOpbl uenoBeKka W LIMMIaH3e», «[J1aBHbIEe HampaBlIeHHs >BOJIOLUN», «OOIHe 3aKOHOMEPHOCTH
SBOJIIOLIUNY.

OOGopynoBanne: KOJUIEKIMHU, repOaphy, MYJSDKH HUCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYJIDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUIEKLIMY HACEKOMBIX.

Tema 20. IlpoucxoskaeHne 1 pa3BUTHE KU3HH Ha 3emuie

HayuHble rumoTes3sl NpoucxXoXaeHHs )KU3HU Ha 3emiie. AOuoreHes u maHcrnepmus. [[oHay4dHbIe
NPEACTABICHUS O 3aPOKICHUH JKU3HU (KpeaunoHn3M). [ Mmores3a mocTOsSTHHOTO CaMO3apOKACHUS JKU3HU
u ee omposepxkeHue oneitamMu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxokneHue >KU3HM U
acTpoOHOJIOTHsI.

OcHOBHBIE 3Tambl HeopraHuueckod spomonmu. [lmanerapHas (reojorudeckasl) 3BOJFOLIHSL
Xumudeckasi 3BOJIOLUS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BellecTB M3 Heopranudeckux. Ombir C.
Munnepa u I'. FOpu. O6pasoBanue nonnMepoB u3 MoHoMepoB. KoarepearHas runoresa A M. Onapuna,
runotesa nepsuyHoro Oynpona JI. XonneliHa, renerndeckas runoresa I'. Memnepa. Pudosumsl (T. Uek) u
runore3a "mupa PHK" V. I'unbepra. @opmuposanne MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Hcropus 3eminn u MeTonbl ee uzyueHus. MckonaeMble opranuyeckue octatku. I'eoxpoHonorus u
ee Metonbl. OTHOCUTENbHAsE U a0CONMIOTHAS T€OXPOHOJNIOrUA. [ eOXpOoHONOrnYecKkas ImKaja: 30HBL, 3P,
NEePUOABL, STTOXH.
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Havanbuble stanbl opranuyeckoil spomouuu. IlosBireHue M 3BOMIOLUS NEPBBIX KJIETOK.
OBomonns Meraboin3ma. Bo3sHukHOBeHHE mepBbIx dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH
KaK aHaJIor nepBbIxX Ha 3emiie coobuiects. CtpomMatonuTel. [IpokapruoThI U 3YKapHUOTHI.

[Mpoucxoxkaenne sykapuoT (cuMOuoOreHe3). DBONIOIUOHHOE MPOUCXOKIACHHE BHPYCOB.
IIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHUKHOBEHHE OCHOBHBIX IPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOMIOLMH BeICHIMX pacTeHud. OcHOBHBIE apoMopdo3bl pacteHuil. Berxon
pactenuii Ha cyury. IlosiBieHne copoBbIX pacTeHUll U 3aBoeBaHHe UMHU cyld. CeMeHHble pacTeHHs.
IIpoucxoxxneHne HBETKOBBIX PACTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIOLHU JKUBOTHOrO MHUpa. OCHOBHBbIE apoMOp(]o3bl KUBOTHBIX. BeHnckas
¢dayna. KemOpulickuii B3pbIB - IOSIBJICHUE COBPEMEHHBIX THUIOB. [lepBbie XOp10BbIe KUBOTHBIE. JKU3Hb B
BOZIE. OBONIOLMS TO3BOHOYHBIX. Ilpomcxokmenune amdubuii u pentummit. IlpomcxokneHue
MiIeKonuTarmux W nrul. [IpuHomn kimrodeBoro apomopdosa. OcBoeHne OeCnO3BOHOYHBIMH H
MO3BOHOYHBIMH KUBOTHBIMH CYIIH.

Pazputne xu3Hu Ha 3emiie MO 3paM M NEPHOJAM: apxeH, MPOTEpPO30H, Majeo30i, ME3030M,
KaiiHO30H. OO0mas XapakTepuCTHUKa KJIMMaTa W TEOJIOTHUECKHX IMporeccoB. llosBieHne W paciser
XapaKTEePHBIX OPTaHU3MOB. YTiaeo0pa3oBaHUe: €ro YCIOBHS U BIMSHUE HA Ta30BbIA COCTaB aTMOC(hEPHI.

MaccoBble BBIMUpaHUS - HKOJIOrHYecKUe Kpu3nchl mpouutoro. IIpudnHsl U caencTBUsl MacCOBBIX
BbiMUpaHuii. COBpEMEHHBI 3SKOJOTHYEeCKH Kpu3uc, ero ocobdennoctu. Ilpobnema coxpaHeHHs
OunopazHooOpasus Ha 3emie.

CoBpeMeHHass cucTeMa OpPTraHMYECKOro wmwupa. lIpuHOUMNBI KiIacCU(pUKALMH OPTaHU3MOB.
OcHOBHbBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu:

IMoptpersr: ®@. Penu, JI. Cnamnanuann, JI. Ilactep, UM Meunukos, A U. Omapun, [x. Xonneiiy,
I'. Ménnep, C. Mumnep, I'. IOpu.

Cxembrl: «Cxema onpita @. Penu», «Cxema onpita JI. IlacTepa mo u3ydeHHIO CaMO3apOXKACHUS
xku3HM», «Cxema omnbita C. Mumnepa, I IOpw», «Dtanel HeEOpraHUYeCKON  3BONIOLIUNY,
«["eoxpononornyeckas mkana», «HadampHble Tambl OpraHUYecKol dBOMOLUN», «Cxema o0pasoBaHUs
SYKapuoT myTéM cuMOmorenesa», «Cucrema xuBoi mpuponel», «CtpoeHne BHpyca», «ApoMopdosbl
pactenuit», «Punnodurey, «OTHOKIETOYHBIE BOIOPOCTN», «MHOTOKJIETOYHBIE BOAOPOCTHY, «MXW»,
«ITanopoTHukw», «l'oloceMeHHble pacTeHus»», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmue», «Kumeunomnonoctueie», «Ilnockue
yepr», «UnenucroHorue»,  «PwiOb»,  «3emHOBOmHBIe»,  «IlIpecmbikarommuecsr»,  «lITubm,
«Mnexonuratromue», «Pa3Butrue KU3HU B apXeHCKOU 3pe», «Pa3sBUTHE KU3HU B NMPOTEPO3OMCKON 3pey,
«Pa3BuTHe KM3HU B MAJEO30MCKON dpe», «Pa3sBurne XU3HU B ME3030MCKOH dpey, «Pa3BuTtue XuU3HU B
KalfHO30ICcKOl1 3pe», «CoBpeMeHHasi CCTeMa OPraHUYeCKOro MUpay.

ObGopynoBanue: repbapuu pacTeHHWI PA3IUYHBIX OTIENOB, KOJUIEKIUH HACEKOMBIX, PaKOBHHBI
MOJIJIFOCKOB, CK€JIEThI [IO3BOHOYHBIX KUBOTHBIX, KOJUIEKLIMM OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX.

BupryaneHas nabopartopHas padora «Mogenuposanue onbiToB Muiepa—tOpu mo u3yueHuro
aOMOTeHHOI0 CHHTE3a OPTaHUYECKUX COCUHEHUN B IIEPBUYHON aTMochepey.

Tema 21. IlpouncxoxaeHune 4eJI0BEKAa — AHTPOINOreHe3

Paspensl u 3amaun aHTpONoONOrud. MeToab! aHTPOMNOJIOT .

CraHOBJIeHME TIPENCTaBJICHUM O MPOUCXOXKIEHUM UeJoBeKa. PenuruosHble  BO33PEHMUSL.
CoBpemeHHbIe Hay4YHbIE TEOPUU.

CxoncTBo uesoBeka ¢ KUBOTHbIMU. CHUCTeMaTHYeCKOe MOJIOKeHHE denoBeka. CBUIETEeNbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMU. CPaBHUTEIBHO-MOP(ONIOrHIecKre, 3MOpHONIOrnieckue, pu3noIoro-
OnoxuMudeckne, nopeneHueckue. OTIMYUS YeOBEKa OT JKUBOTHBIX. [IpsIMOXOXKIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHONO MO3ra M BTOPOH CUTHAIbHON CUCTEMBI.

HBwxkyume cunbl ((akTopbl) aHTpOIOreHe3a: OHojormueckue, couuanbHele. COOTHOIIEGHHE
OMONOrNYEeCKHX M COLUATBHBIX (PAKTOPOB B AHTPOIIOTEHES3E.

OcCHOBHBIE CTanUU aHTPONOreHe3a. PaHHME deIOBEeKOOOpasHblE O00€3bsHbI (MPOKOHCYJBI) H
paHHUE MOHTUABI — OOIINE MPEIKHU YeTOBEKOOOPa3HbIX 00e3bsiH U JIFoel. ABCTPAIIONUTEKN — IBYHOTHE
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npenku mofaend. Yenosek yMmenblii, epBble U3rOTOBJICHHs OpyAud Tpynaa. Uenosek NMpsiMOXOAAIIUN U
nepBblii  BbIXON Jrofell 3a mpenensl Adpuku. Yenosek redaenvOeprckuii — oOmui  mpenok
HEaH/epTalbCKOr0 YeJoBeKa M ueJoBeka pa3yMHOro. YenoBek HeaHIEpTaNbCKUN Kak BUJ Jojed
XOJIOAHOrO Kiumarta. YeJjoBeK pa3yMHbIH COBPEMEHHOIO THIA, JEHHCOBCKUN YEJOBEK, OCBOEHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najgeoreHOMUKA.

DBONIOLMA  COBPEMEHHOrO 4eJoBeKa. ECTeCTBEHHBIH OTOOP B MOMyJSLUSAX YeJIOBEKa.
MyTanuoHHbIH npouecc u noauMopdusm. IlomynsaunoHHble BOJHBL, Apeid reHoB, Murpaums u «3¢p¢ext
OCHOBATEJISH» B MOMYJISILUSIX COBPEMEHHOIO YeJIOBEKa.

Uenoseueckue pacel. [loHsaTue o pace. bosbiue packl: eBporneonaHas (€Bpa3uiickasi), aBCTPajo-
HerpouaHas (3KBaTOpHajbHAast), MOHTOJIOMIHAS (a3MaTCKO-aMEepHKaHCKast). Bpems u myTu pacceneHus
yejloBeKka IO TIuaHeTe. EnuWHCTBO denoBeueckux pac. HayuHas HeCOCTOSTENbHOCTb pacu3Ma.
[TpucnocobeHHOCTh 4YeNoBeKa K Pa3HbIM YCIOBHSIM OKpYy)Karoleid cpenbl. Biusaue reorpadudeckoi
cpenbl u Apetidha reHOB Ha MOPQONOTUIO U (PU3UOJIOTHIO YEJIOBEKA.

MexaucuuIiInHapHble METOAB! B (U3NdecKkol (OMONIOrn4ecKkoi) aHTPOIIOIOTHH. DBOIOLIMOHHAS
AHTPONOJIOTHS M TAaJ€OaHTPOIOJIOTHUs 4YeNOBEUYEeCKUX NOMyJsiuuid. buocouuanpHble HCCIEIOBaHUS
npupozas! yeoBeka. MccnenoBannue KO3BOMOLNN OHOJIOTHUYECKOrO U COLMAIIBHOTO B UEJIOBEKE.

JlemoHCTpanmu:

IToptpersr: Y. Hapsun, JI. JIuku, .. Porunckuii, M.M. I'epacumos.

Cxembl: «Metoael aHTpomosnorun», «[0JOBHOH Mo3r denoBeka», «YenoBekooOpasHeIe
00e3bsiHb, «CKeNneT UejoBeKa W CKeJeT IMMIaH3e», «PYyIUMEHThl U aTaBU3MbDy, «JIBHXKyIIHe CHIIBI
AHTPONOTeHe3ay, « IBOJIOLHNOHHOE APEBO YeJOBEKa», K ABCTpalONUTEK», «HenoBek ymenslit», «Henosek
NPAMOXOAALIUIY, «JleHncoBckuii yenosek» «Heannepranpub, «KpomanboHLb, «IIpenku yesoBekay,
«Tansl H3BOJIIOLIUU YeJIOBEKa», «Pacel yenoBekay.

ObopynoBanne: MyJSDKA OKAMEHENIOCTEH, MPeIMETOB MAaTePUANbHON KYJNBTYPBHl TPENKOB
yeynoBeka, penpoaykiuu (pororpaduu) kaptuH ¢ MUPOJOTHUECKUMH W OUONEHCKUMH CIOJKETaMU
MPOMCXOXKACHUS YelloBeKa, (poTorpaduu HAXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa,
MOJleJIb Ueperna 4YejoBeKa M deperna LIMMIaH3e, MOJENb KUCTH 4YeJoBeKa U KHUCTH IIHMIIaH3e, MOZENU
TOpCa MPEeIKOB YelOBeKa.

Tema 22. Jxonorusi — HaAayKa 0 B3aHMOOTHOIIEHUSIX OPraHU3MOB H HAIOPraHHU3MEHHBIX CHCTEM
¢ OKpYy:KRamwuiei cpeaoi

3aposkneHue u pasBuTHe 3Kkojioruu B Tpyaax A. I'ymbonpara, K.®. Pynse, H A, Cesepuoga, 3.
I'exxens, A. Tencnu, B.H. CyxaueBa. Pazmensl u 3amaun skonoruu. CBsI3b 3KOJOTHM C JIPYTHMMH
HayKaMu.

Mertonel sxonoruu. lloneBrle HaOMONEHUS. DKCHEPUMEHTHI B 3KOJOTHU. TPHPOIHBIE U
nadopatopable. MopenupoBaHHE B SKOJOTMHM. MOHUTOPHHI OKPYXKAIOIIEH CpPeIpl: JIOKAJIbHBIMH,
PETHOHANBHBIN U TIOOABHBIH.

3HaueHHe HKOJIOTMYECKUX 3HAaHUN ISl YeJioBeKa. JKOJOTMYecKoe MHUPOBO33PEHHME KaK OCHOBA
CBsi3€il 4yesoBeyecTBa € mpuponod. POpMHUPOBAHHE 3SKOJOTHYECKON KYJBTYPbl M 3KOJOTHYECKOM
I'PaMOTHOCTH HaceJIeHUs.

JlemoHCTpanmu:

Ioptpetsr: A. I'ymbonbat, K.®. Pynbe, H A. Ceseprios, J. I'ekkenb, A. Tencnu, B.H. Cykaués.

Cxembr: «Pazpensl skomorum», «Meroabl 3kojorum», «CxeMa MOHUTOPUHIA OKpYyXKarolieu
CpenbD.

Tema 23. Opranusmbl u cpeaa oOUTaAHUS

Oxonoruueckne (pakTopsl M 3aKOHOMEpHOCTH uX neiictBus. Knaccnpukanums 3KOJOTHYECKUX
daktopoB: abuorudeckme, Ouormueckme, aHTponoreHHble. OOmMe 3aKOHOMEPHOCTH EWCTBUS
skonorndeckux (Qaxtopos. IIpasmno munmmyma (K. Ilnpenrens, FO. Jlubux). TonepaHTHOCTH.
JBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue ¢akroppl. Ceer kak skonormueckuil (axrop. JleficTBHE pa3HBIX y4YacCTKOB
COJIHEYHOI'O CIEKTPa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbl PACTEHUN U JKUBOTHBIX MO OTHOIIEHHUIO K
ceety. CurHanbHas poJib cBeTa. PoTONEpUOAU3M.
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Temmepatypa xak oskosormdeckuii ¢akrop. [leiictBue Temmeparypbl Ha OPTaHU3MBL
ITolikunorepMHble 1 TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OpraHU3MBI.

Bnaxxaocth kak skonmoruueckuil ¢akrop. Ilpucnocobnenus: pacteHnii K MOAIEPIKAHUIO BOJHOTO
6ananca. Kimaccuukauus pacteHuii o OTHOIEHHIO K Bozie. IIpucnocobnenus JKUBOTHBIX K U3MEHEHHIO
BOJJHOT'O PEKHUMA.

Cpenpl oOuTaHUsT OPraHWU3MOB. BOJHAs, HA3€MHO-BO3AYLIHAS, [IOYBEHHAs, IIIyOUHHAs
MOJTNOYBEHHAs, BHYTPHOPraHU3MeHHasl. PU3NKO-XUMHUYECKHe OCOOEHHOCTH cpenl OOUTaHHS OPTraHU3MOB.
IIpucnocobeHnst OpraHU3MOB K JKU3HU B Pa3HBIX Cpenax.

buonoruveckue putmbl. BHemHue u BHyTpeHHHe puTMbl. CyTOYHBIE U TOIWYHBIE PUTMBIL.
[Tpucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

’Kuznennsie popmel opranu3MoB. [loHsTHE 0 ku3HEHHON popme. JKu3HeHHbIe (POPMBI paCTEHUI:
IepeBbs, KYCTApPHUKU, KYCTAPHHUYKH, MHOTOJIETHHE TPaBbl, OAHOJETHHE TpaBbl. JKu3HeHHBIE (POPMBI
JKUBOTHBIX .| TUIPOOHOHTBI, FTe0OMOHTBI, a3poOnOoHTHL. OCOOEHHOCTH CTPOEHUS 1 00pa3a JKU3HU.

Bbuotnueckue dakTopel. Bumbl OHOTHYECKMX B3aUMONEHCTBUN: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbuo3 u ero ¢Qopmer. IlapasutusM, Koomepauus, MyTyaju3M, KOMMEHCAJIH3M (KBapTHPaHTCTBO,
HaxJieOHM4UecTBO). Herpoduueckne B3aumoneicTBusi (Tomudeckue, ¢opudeckue, (adpudeckue).
3HaueHne OMOTHUECKUX B3aMMOACHCTBHUH s CyIECTBOBAHUSI OPTaHU3MOB B cpene odburtanus. [IpuHImn
KOHKYPEHTHOI'O UCKJIIOUEHUS.

JleMoHCTpanmu:

Cxembl: «Jkonorndeckne GpakTopen», «CBETOBOH CHEKTP», «DKOJOTHUECKHUE TPYIIIBI JKUBOTHBIX
[0 OTHOIIEHHWIO K CBeTy», «TeIIOKpOBHbIE JKUBOTHBIE», «XOJIOJHOKPOBHBIE > KUBOTHBIEY,
«DPuU3noNOrnYeckne ajganTanuu KUBOTHBIX», «Cpembl oOutaHuss opraHm3MoBy, «buonormueckue
put™mby, <«Ku3HeHHble (GOpMBI pacTeHuil», <«OKu3HeHHbBIe (QOPMBI JKHUBOTHBIX», «IJKOCHCTEMA
LIMPOKOJINCTBEHHOrO Jiecay, «IJKocucTeMa XBOMHOro ineca», «Llenmu nuranus», «XUIITHUYECTBOY,
«[Tapazutmsmy», «Konkyperuus», «CumoOnosy», «KommeHncannzm.

ObGopynoBanne: repbapuu pacTeHUH U JKMBOTHBIX, NMPUCHOCOOJEHHBIX K BIHMSHUIO Pa3IMIHBIX
SKOJIOTHYECKUX (PaKTOpOB, repOapuu CBETONMOOMBBIX, TEHEFOOUBBIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOMIOOUBBIE, TEHENIOOMBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUIEKLIUU
TEIUIOOOUBBIX, 3UIMOCTOHKHX, MOPO30YCTOHYMBBIX PACTEHHIA.

Tema 24. JxoJ0rusi BHAOB H NOMYJISILUI

DKOJIOrHYecKre XapakTepucTuku nomyssiuuu. lomynsamus kak Ouonormdeckas cucrema. Pousb
HEOJTHOPOAHOCTH Cpenbl, (pu3ndeckux OapbepoB U OCOOCHHOCTEH OMOJIOTrMU BUAOB B (hOPMHPOBAHHH
MIPOCTPAHCTBEHHON CTPYKTypbl mnonynauuid. OCHOBHbIE MOKas3aTeNyd MOMYyJALMU: YHCIEHHOCTD,
IJIOTHOCTb, BO3PAacTHasi M NOJIOBasl CTPYKTypa, POXKIAEMOCTb, MNPUPOCT, TEMII POCTA, CMEPTHOCTH,
MUTpaLUs.

Oxonorudeckass CTpykTypa mnonyjsauud. OLieHKa 4YHCJIEHHOCTH momynauuu. JuHamuka
NonyJsilMM U ee perysiuusa. buorndeckuil moreHuman mnomynsauuu. MogenupoBaHue ITHHAMUKU
nonyisiuuu. Kpusble poctra uucneHHoctu nonyfsinuu. Kpusble BbDKHUBaHMA. Peryssiius 4nucIeHHOCTH
MOMYJISIUI: poNib (PAaKTOPOB, 3aBUCSIINX M HE 3aBHUCSINMX OT IUIOTHOCTH. DKOJIOTUYECKHE CTPATETHH
BuoB (r- u K-crparerun).

[Tonsitue 00 sxonOrHUYecKol HUle Buna. Mecrtoobutanne. MHOroMmepHasi MOZIEb SKOJIOTHIECKOH
Humu J[. M. Xarunncona. Pazmeps! skonorudeckoi HUIIK. [loTeHnanpHas u peajn3oBaHHask HALIU.

Bun xak cucrema mnomynsuuid. Apeanbl BHAOB. BuApl M HX JKHU3HEHHbIE CTpaTETUu.
DKOJIOrn4yecKre SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEJEHUS U MMIPalMi >XKUBOTHBIX. buonoruueckue MHBAa3UM YyKEPOAHBIX
BUJIOB.

JleMoHCTpanmu:

IToptper: /Ixx.M. XaTunHCOH.

CxeMbl: «OKOJNOrHYECKHE XapakTepUCTUKU nonynsuun», «lIpocTpaHcTBeHHast CTpyKTypa
nonyisiuun», «Bo3pacTHble nupamMuAbl nomyasALuN», «CKOPOCTh 3aceleHus MOBEPXHOCTH 3eMild
Pa3IMYHBIMU OpraHu3Mamm», «Mogaenp skonorudeckoit Humm Jx. M. XatunHcoHay.

ObopynoBanue: repdapun pacTeHUM, KOJJIEKLINN YKUBOTHBIX.
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Tema 25. Dxouiorusi coobuecTs. IK0JI0rH4ecKHe CHCTEMbI

CoobmecTBa oprann3MoB. bronenos u ero cTpykTypa. CBs3u MeXIy OpraHM3MaMu B OHOLIEHO3E.

Oxocucrema kak oTkpbitas cucrema (A.Jl. Tencnm). @yHKuUMOHATIBHBIE OJIOKM OPraHU3MOB B
SKOCHCTEME: TPOIYLIEHThI, KOHCYMEHTHI, penyueHTrl. Tpoduueckue ypoHu. Tpopudeckne nenu u ceTu.
Abnornueckue 6yoku skocrcteM. [TouBbl 1 Wbl B 53KOcHCcTeMax. KpyroBopoT BelecTs U MOTOK SHEPTUU
B SKOCHUCTEME.

OCHOBHBIE MTOKa3aTeNN YKOCUCTEMBI. BoMacca 1 mpoayKIust. DKOJOTHYeCKHe MUPAMUABI YHCET,
OromMacchl U SHEPTUH.

HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - Cykleccuu. IlepBHUHBIE W BTOPHYHBIE
CYKLIECCUU U WX TMPUYHHBL AHTPOINOTreHHbIE BO3AECHCTBUS Ha Cykueccud. KimmakcHoe cooOmecTBo.
buopasnooOpasue u monHoTa KPyroBOpOTa BEIIECTB - OCHOBA YCTOHYHUBOCTH COOOIIECTB.

IIpuponnelie 5KOCUCTEMBIL.

AHTPONIOTeHHBIE S5KOCUCTEMBI. ArpO3KOCHCTEMA. ATpOLIeHO3. Pa3miuust MeKay aHTPOIIOT€HHBIMHU
U TIPUPOIHBIMU 3KOCHCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. loponckas ¢uopa u  dayHa.
CunanTponuzauusi ropoackoil ¢ayHel. bronorndeckoe M X03sHCTBEHHOE 3HAYEHHE arpO’KOCHCTEM U
ypOoskocucTeM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHUSI OCHOBHBIX B3aMMOACWCTBUI OPraHM3MOB B 3KOCHCTEMaX.
Ileperoc SHepPruM W BEIIECTB MEXIy CMEXKHBIMH OKOCHCTEMAMHU. Y CTOHYMBOCTH OPraHU3MOB,
MOMTYJISILIUI M 9KOCHUCTEM B YCIIOBHUSX €CTECTBEHHBIX M AHTPOIIOI€HHBIX BO3ICHCTBUH.

MeTon00rHsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpanuu:

IToptpet: A.JIx. Tencnu.

Cxembl: «Ctpykrypa OHOLIEHO32», «IJKOCHUCTEMa IIMPOKOJHCTBEHHOrO Jieca», «IKOCHUCTEMaA
XBOMHOTO Jecay, «PyHKUMOHAJBbHBIE TPYIITBI OPraHU3MOB B 3KocucTeMe», «KpyroBopoT Bemects B
skocucreMe», «llemn mnuraHus (nmacTOWINHAS, AETPUTHAS)», «DKOJNOTHYECKAs NHpPaMHIA YHCEI,
«Dxomoruueckas mupamuia brnomaccoel», « IKOJIOTHYECKast MupaMuaa sHepruny, «Oopazosanue 60JI0TaY,
«ITepBuuHas cykueccus», «BoccTaHOBIEHHE JIeca Mocie Mokapa», « IKOCUCTEMA 03epay, « ATPOLIEHO3Y,
«KpyroBopoT BewmecTs 1 MOTOK SHEPTUH B arpoueHo3e», «IIpumepsl ypOoskocucTem».

ObGopynoBanne: repOapuy pacTeHMi, KOJUIEKLIMHM HACEKOMBIX, TrepOapuul KyJbTYypHBIX U
IUKOPACTYIIUX PACTEHHH, aKBAPUYM KaK MOJIEb YKOCHCTEMBL.

Tema 26. buocdepa — rnodanbHasi 3KocucTEeMA

Buochepa - obmernanerapnas o0oynouka 3emiiu, Tie CYIIECTBYET M CYIIECTBOBAJia KU3Hb.
Pazsutue mpencrasiennii o 6wochepe B Tpymax J. 3iocca. Yuenue B.U. Bepuaackoro o Guocdepe.
Obnactu 6uocdepsr u ee coctas. JKusoe BerecTBo Onocheps! u ero pyHKINH.

3akoHOMepHOCTH cymecTBoBaHus Ouochepsl. Ocobennoctu Ouocdepbl kak rIodaNTbHON
sKkocucTeMbl. JlmHaMu4eckoe paBHOBecne B Ouocdepe. KpyroBopoThl BemecTs U OHMOreOXUMHYECKHE
LUKJIBI (yriiepona, a3ota). PuTMudHOCTS siBieHUH B Onocdepe.

3oHanpHOCTL Ouochepsl. [TonsTne 0 Ouome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA, XBOWHBIE Jieca,
CMEIIaHHbIE W LIMPOKOJHCTBEHHBIE JIeca, CTEMH, CAaBAHHBI, IMyCTbIHH, TPOIIMYECKUE JIECa, BBICOKOTOPBSI.
Knumar, pacTutenbHbIi U )KUBOTHBII MUP OHOMOB CYIIH.

CrtpykTypa U QyHKOHS XKUBBIX CHUCTEM, OLIGHKA HX PECYpCHOrO MOTeHIHajda U OuochepHbIX
byHKIHIA.

JleMoHCTpanmu:

IToptpeter: B.U. Bepnanckuii, 3. 3rocc.

Cxembl: «Il'eocdepsr 3emmm», «Kpyrosopor aszora B mpupone», «Kpyrosopor yriepoma B
npupozae», «Kpyrosopor kuciopona B npupoae», «Kpyrosopor Bonsl B npupone», « OCHOBHbIE OHOMBI
cymm», «Kmumaruueckne  mosica  3emun», «TynHapa»,  «Taiiray, «CMmemmaHHbeli  Jecy,
«IupoxonuctBeHHbIN ey, «Ctenby, «CaBanHay, «Ilyctoinsy, « Tponudeckuii gecy.

ObopynoBanue: repbapun pacTeHUI Pa3HbIX OMOMOB.

Tema 27. UejioBeK M OKpY:KAOIIAs cpeaa
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DKOJIOrHYeCKre KPU3UChl W HMX NPUYMHBL BosnelicTBue uenoBeka Ha Omocdepy. 3arps3HEeHHE
BO3AyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHue BOAHON cpenbl. OXpaHa BOJHBIX PECYPCOB.
Paspymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3zMeHeHue kiumara.

AHTpPONOreHHOe BO3JEHCTBUE HA PACTUTENbHBIN M JKUBOTHBIM Mup. OXpaHa pacTUTENBHOIO U
KUBOTHOrO Mupa. OCHOBHBIE MPHUHLUNBI OXpaHbl npuponbl. KpacHele kuHuru. Ocobo oxpaHsemble
npupozansie Teppuropun (OOIIT). boraHudeckue caapl U 300JI0THYECKHE TAPKH.

OcHOBHbIE TPUHLUIBI yCTOWYMBOIO pa3BUTHs 4eJoBeuecTBa U Mpuponbl. PannonanbHOe
NPUPOAOIIOIB30BAHUE U COXPaHEHUe OHoNorndeckoro pasnoobOpasus 3emum. OOmue 3aKOHOMEPHOCTH
rJI00ABHBIX  3KOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpH3HCAa U €ro BEPOSTHBIC
MOCJIEICTBHSL.

PasBuTHe MeTOZOB MOHHUTOPHMHIA Pa3BUTHsI OMACHBIX TEXHOT€HHBIX mpoueccoB. (CHCTeMHBbIE
HCCIIENIOBAHMS TIepexo/ia K pecypcocOeperaroimeil 1 KOHKypEeHTOCIIOCOOHO! sHepreTuke. buonorndeckoe
pasHooOpaszue u duopecypcnl. HanmonanbHbie HHPOpPMAIIMOHHBIE CUCTEMBI, 00€CIIeYNBAIOIINE JOCTYT K
UH(POPMALUY MO COCTOSTHHIO OTIETBHBIX BUIOB U SKocHcTeM. OCHOBBI 3KOpeadUINTALIN SKOCHCTEM U
cnoco0oB 0oprOBI ¢ OMONOBPEKACHUAMHU. PEKOHCTPYKIIMA MOPCKUX U HA3€MHBIX SKOCHCTEM.

JlemoHCTpauuu:

Cxembl: «3arpsisHeHHe aTtMmocdepbl», «3arpsisHeHHe runpocdepb», «3arps3HEHHE IOYBBD),
«[TapaukoBbiii 3¢ dexT», «Ocobo oxpaHseMble TPUPOAHBIE TEPPUTOPUN», «MOAETu yHpaBISIEMOro
MHUDPa».

Obopynosanue: pororpadun oxpaHseMbIX pacTeHUN U KMBOTHBIX KpacHol kuurm Poccuiickoit
®enepauun, KpacHol KHUTH peruoHa.

Tema 28. MeauuuHcKasi Napa3suToJI0rusl.

[Ipenmver u 3amaun MeqUIMHCKON napasurtosorun. O0mas U MEAMLUHCKAs MPOTo300J0rus. Tumn
npocreiimme, xapakrepuctuka Tumna. Kmacc capkomosbie. PoroBast m am3entupwmiiHas ameObl. Kiacc
uHpyszopun. JlamOmusa. Kiacc xrytukoBble. Pon TpuxoMoHazbl, JeHIIMaHUM, TpUMaHOCOMBI. Kiacc
criopoBuku. TokcoruasMa U MaisspuiiHbiid tuasmonuii. OOImmasi U MEAWIMHCKAsT TeIbMUHTONOTHSA. Twr
IJIOCKUE 4YepBH, XapakTepucruka tuma. Kjacc cocanbliuku, XapakTepucTuka kinacca. IledeHOUHBIH,
KOLIAYUi, JJAHUETOBUIHBIN U JIETOYHBIN cOcalblIUKU. Kiacc TeHTOUHbIE YepBU, XapaKTEPUCTHUKA Kiacca.
beruuii neneHb, CBUHON LIENEHb, SXMHOKKOK, AJIbBEOKKOK, KapJIUKOBBIN LENeHb, IIMPOKUi JeHrel. Kiacc
KpYTJjble YepBH, XapakTepUCTUKa Kjacca. Ackapuaa desloBedeckasl, OCTPHIIA, BJIACOIVIAB, TPUXHUHEINJA,
pumra. OOmas u MeauumHCKas apaxHodHToMmojorums. Otpsn kinemu. CemeiicTBa HKCONOBBIE U
aprazosble kiremu. Otpsn aBykpbUible. CeMelcTBO Myxu U KoMapel. Pon Mockutbl. OTpsin GJIOXH U BIIU.
OTpsin TapakaHOBBIE.

CxeMbl: LUKJIBl Pa3BUTHUA NPOCTEHINNX, LUKIbl Pa3BUTHUS IUIOCKUX, JIEHTOYHBIX U KPYTJIBIX
Mapa3sUTHYECKUX YEPBEH.

OOGopynoBaHue: BIaXHBIE TMpernapaTbl MapasUTHYECKHX uepBel, Qororpaduu mapasuTos.
BUACOPUIBMBI IO 3aJaHHOH TeMaTHKe, (poTorpady HACEKOMBIX — TAPA3UTOB, MOAEITH HACEKOMBIX.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA BUOJIOI'MU

JIn4HOCTHBIE Pe3yJbTATHI

B cTpykType JMYHOCTHBIX pPe3YJbTaTOB OCBOEHHsS TMpeamera «BHoNorus» BbleseHbl CICIyOIIHe
COCTABJISIFOLIME. OCO3HAHHME OOYHAIOIIUMHUCS POCCHICKOM TPaKTAHCKOW WAEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOTIPENENICHHIO, HAIMYMEe MOTHBALMH K OOYYEHHMIO OHOJIOTHH,
LIe/ICHANPABIICHHOEe PA3BUTHE BHYTPEHHHX YOEKICHWI JIMYHOCTHM HA OCHOBE KIIFOYEBBIX LIEHHOCTEH W
UCTOPUYECKUX TPAAWIMA pPasBUTHs OHOJIOTMYECKOrO 3HAHWS, TOTOBHOCTD M CIIOCOOHOCTH  OOYHArOIIUXCS
PYKOBOZICTBOBAaTbCSI B CBOEH [ESITENBHOCTH LIEHHOCTHOCMBICIOBBIMU  YCTAHOBKAMH, TMPHCYIIUMU CHCTEME
Ononormyeckoro 00pa3oBaHusl, HATMYKE 3KOIOrHUECKOrO MPABOCO3HAHMS, CIIOCOOHOCTH CTABUTh LIENIH U CTPOUTH
SKM3HCHHBIC TUIaHbI.

JInuHocTHBIE PE3YJIbTaThl OCBOCHUA MPEAMETA «buomorus» JOCTUTAKOTCA B C€AMHCTBE y‘le6HOI>i u
BOCITHUTATENIbHOM ACATCIIBHOCTU B COOTBETCTBHU C TPAAULIMOHHBIMU pOCCHfICKI/IMPI COLIMOKYJIBTYPHBIMU,
HUCTOPUYCCKUMU U AYXOBHOHPABCTBEHHBIMU LICHHOCTAMU, IMPUHATBIMU B O6H.[eCTBe npasujiaM 1 HOpMaMin
MOBEAEHHST M CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHMS, CAMOBOCIMTAHUS M CAMOPA3BUTHSL, Pa3BUTHS
BHYTPEHHEH MO3ULMU JINYHOCTH, NMAaTPUOTU3MA, YBAXKEHUSI K 3aKOHY U MPAaBOINOPSAKY, YENIOBEKY Tpyda U
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CTapuieMy TOKOJICHHIO, B3aUMHOIO YBKEHMS, OEpPEKHOrO OTHOIICHHsS K KYJBTYPHOMY HACIEAUIO U
TPaauLUsIM MHOTOHALMOHANBHOrO Hapopa Poccuiickoit ®enepauuy, Npupoae M OKpPYyKarolleH cpene.
JInuHOCTHBIE PE3YIbTAaThl OCBOCHUA yqe6Horo npeamMeTa «buosyorus AOJDKHBI OTpaKaTb I'OTOBHOCTb U
CIOCOOHOCTh  OOYYAIOLIUXCS PYKOBOICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH IMO3MLIUEH JIMYHOCTH,
CHCTEMOW IIGHHOCTHBIX OpPHEHTALMH, TIO3UTUBHBIX BHYTPEHHHX YOEXIEHHUH, COOTBETCTBYIOIINX
TPAAULIUOHHBIM  LECHHOCTAM pOCCHfICKOFO O6H.I€CTB21j paclIMpE€HUE KU3HEHHOI'O OIblTa ©W  OIbITa
ACATCIIBHOCTU B MPOLECCE pearn3alliid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITUTATENILHOM JACATCIIBHOCTH, B TOM
YHCJIe B 4acTu:

1) rpaskmaHCKOrO BOCIUTAHHSA. C(HOPMHUPOBAHHOCTH TPAKIAHCKOW IMO3HMLUHM OOyYarOIIerocst Kak
aKTUBHOTO U OTBETCTBEHHOTO HJIEHA POCCHICKOrO OOIIECTBa, OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TPaB U
00sI13aHHOCTEH, YBOKEHHE 3aKOHA W MPABOIOPS/IKA;, TOTOBHOCTh K COBMECTHOW TBOPUYECKOH NESITEIbHOCTH
npu CO34aHHU yLIe6HbIX MPOCKTOB, PCIICHUN yLIe6HbIX U TO3HaBaTCJIbHBIX 3alda4Y, BbIIIOJHCHHUHU
OMONIOTMYECKUX 3KCIEPUMEHTOB; CIIOCOOHOCTh ONPEAENATh COOCTBEHHYHO ITO3HMLIMIO IO OTHOLICHHIO K
SIBJICHUAM COBpeMeHHOfI JKU3HH U OOBSICHSITD ee, YMCHUE YUUTHIBATH B CBOUX HeﬁCTBHHX HeO6XO,[[I/IMOCTb
KOHCTPYKTHBHOTO B3aUMOJIEWCTBUSL JIIOJEH C pa3HbIMH YOESKIEHHSMH, KyJbTYPHBIMH LEHHOCTSAMH U

COLMAJIbHBIM TOJIO)KEHHEM; TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIIOIHEHUS YUeOHBIX,
MO3HABATEIIBHBIX M HCCJIEAOBATENIbCKUIX 3a1a4, YBAXKUTEJIBHOIO OTHOIICHHS K MHEHHIO OMNIIOHEHTOB MU
OOCY’KIEHHH CIIOPHBIX BOMPOCOB OHMOJIOTMYECKOrO COAEPKAHWS, TOTOBHOCTP K T'YMaHHTapHOH H
BOJIOHTEPCKOMN ACSTENbHOCTH,

2) MaTpHOTHUYECKOTO BOCIHUTAHMS. C(HOPMHUPOBAHHOCTb POCCHHICKON TIPAsKAAHCKOM HICHTHIHOCTH,
NaTPUOTH3MA, YBAKEHUS] K CBOEMY HApOIy, YyBCTBAa OTBETCTBEHHOCTH mepen PomuHOM, ropmoctu 3a CBOH
Kpal, cBOr0 PosHy, CBOM SI3bIK M KYJIBTYPY, MPOLJIOE U HACTOSLIEE MHOTOHALMOHAJILHOTO Hapoaa Poccuy,
LIEHHOCTHOE OTHOLIEHHE K PUPOAHOMY HACIEANIO U MAMATHUKAM IIPUPOIBL, TOCTIXKEHIAM Poccun B Hayke,
UCKYCCTBE, CIIOpPTE, TEXHOJOTHAX, TPYAE, CIIOCOOHOCTh OIEHUBATh BKJIAJ POCCHHCKHX YUEHBIX B
CTAQHOBJICHHE W Pa3BHTHE OHMOJIOTWH, NMOHUMAHMs 3HAYeHHs] OMOJNOTMM B MO3HAHWHU 3aKOHOB IPHPOXBI, B
JKM3HU YeJIOBEKa W COBPEMEHHOTO O0IIecTBa, uaelHas yOeKIEHHOCTb, TOTOBHOCTD K CITy’KEHUIO H 3aIIUTE
OredecTBa, OTBETCTBEHHOCTh 32 €T0 CyABOY;

3) RyXOBHO-HPABCTBEHHOI'O BOCITHTAHHUS. OCO3HAHME MYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapona,
c(popMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSL, STHYECKOTO TOBEICHUS;, CIIOCOOHOCTD OLIEHUBATH CHTYALUIO
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
OCO3HAHHE JIMYHOTO BKJIAJIA B TMOCTPOCHHE YCTOWYMBOrO OyAyINEero; OTBETCTBEHHOE OTHOLIEHHE K CBOMM
poOouTensiM, CO3JAaHUIO CEMbH HAa OCHOBE OCO3HAHHOIO MPHUHATUS LIEHHOCTEH CEMEHHOM >KU3HU B
COOTBETCTBUH C TPaaAULIUAMH Haponos Poccny;

4) >CTETUYECKOr0 BOCIUTAHMS. O3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsS 3CTETUKY ObITa,
HAyYHOrO M TEXHUYECKOrO TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOLICHHH, ITOHUMAaHHE
SMOLMOHAILHOTO BO3JEHCTBHUS JKUBOM MPUPOIBI M €€ IIEHHOCTH, TOTOBHOCTh K CAMOBBIPRKEHUIO B PAa3HBIX
BUJIaX MCKYCCTBA, CTPEMIICHHE MIPOSBIIATH KAY€CTBA TBOPUECKOH JINUHOCTH,

5) (¢wusuueckoro BocnHTaHUS, (OPMUPOBAHHSI KYJIBTYpPbl 370POBbSI M 3MOLMOHAIBHOTO
Onmaronony4usi: OHUMAaHHE W peau3alys 300pOBOro U Oe3omacHoro odpasa >KM3HHM (3M0pOBOE INHTAHUE,
coOJFONIeHNe TUTHEHMYECKUX TMPABHI U HOPM, COaTaHCUPOBAHHBIN PEXXUM 3aHITHI U OTAbIXA, PEryJisipHas
¢dusmyeckasi akTHBHOCTbB), OEPEKHOrO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHs K COOCTBEHHOMY
dusueckOMy H TICHXHYECKOMY 3IOPOBBIO; TIOHMMAaHHE LEHHOCTH TPaBHWJI HWHIUBUAYAJIBHOTO U
KOJUIEKTUBHOTO OE30MaCHOrO MOBENIEHHUS B CUTYALIHSIX, YIPOXKAOIINX 3A0POBBIO M XKH3HH JIFOZIEH; OCO3HAHNE
TIOCJIEICTBUI U HETIPUATHS BPEIHBIX ITPUBBIYEK (yIIOTPEOISHHS AJTKOTOJIsl, HAPKOTHKOB, KYPEHHs);

6) TPyIOBOrO BOCIUTAHUS TOTOBHOCTH K TPYAY, OCO3HAHHME LIEHHOCTH MAacCTepCTBA, TPYAOIOOHE,
TOTOBHOCTh K AKTHBHOH JESTENbHOCTH TEXHOJIOTMYECKOH M COLMAIBHOM HAaMpaBJIEeHHOCTH, CIIOCOOHOCTH
WHHULIUMPOBATh, TUIAHUPOBATh M CAMOCTOSTENIBHO BBIMOJHATD TAKYIO JEATENBHOCTD, HHTEPEC K Pa3IMYHBIM
cepam npodeccHoHaIBHON AESTEILHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymeit nmpodeccnu u
peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBL, TOTOBHOCTH U CIIOCOOHOCTH K OOpa3OBaHHUIO W
caMo00pa30BaHMIO HA MPOTSDKEHUH BCEH JKH3HH,

7) 3KOJOTMYECKOTO BOCIIMTAHUS: SKOJIOTMYECKH LeNecO0Opa3HOe OTHOIIEHHE K MPUPOAE Kak
UCTOYHUKY JKU3HHM Ha 3€MIle, OCHOBE €€ CYIIECTBOBAHMS, MOBBILIICHHUE YPOBHS 3KOJOTHYECKOH KYJBTYPBL
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MPUOOPETEHNE OTTbITa TUIAHUPOBAHUSI TIOCTYIKOB U OLIEHKU UX BO3MOKHBIX TIOCJIENCTBHIMA ISl OKPYKAIOLIEH
Cpenbl, OCO3HaHME TIIODABHOTO XapaKTepa SKOJOTHYECKUX MpoOjeM W MyTel WX peleHHs; CioCOOHOCTh
UCTIONB30BaTh MPHOOpETaeMble MPH W3yYeHHHW OWOJIOTMM 3HAHUS W YMEHHUS TPH PelleHud npoliem,
CBSI3AHHBIX C PALMOHAJIBHBIM TPUPOIOIIONB30BAHNUEM (COONFOIEHUE TPABHJ TIOBENEHUS B TPUPOIE,
HATpPABJICHHbIX HAa COXPAaHEHHWE PABHOBECHS B OKOCHUCTEMAax, OXPaHy BHUAOB, 3KOCHCTEM, OHOChepsi);
AKTUBHOE HENpUATHE [EHCTBUM, NPHUHOCAIIUX BpeN OKPYXKalolled MNPUPOOHOH pene, yMEHHe
MPOTHO3UPOBATh HEOJATONPHATHBIE OKOJIOTHYECKHE TIOCJHENCTBHS TPEANPUHAMAEMBIX OEHCTBUIA U
MPEIOTBPALLATH UX; HAJTHMYHE PA3BUTOIO SKOJIOTHUECKOrO MBILIJIEHUS, SKOJIOTMUECKON KYJIBTYPBI,

OMbITa JEATEIbHOCTH OKOJOTMYECKOW HANpaBJIEHHOCTH, YMEHHUSI PYKOBOICTBOBAaTbCS HMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COLIMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTUIO B MHPAKTHYECKOMN
JEATENBHOCTH SKOJIOTUYE€CKON HANPABJICHHOCTH,

8) LEHHOCTM HAy4YHOTrO TIO3HAHWSA. C(HOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JTUAJIOTe KYJIBTYP,
CHOCOOCTBYIOIIET0 OCO3HAHHMIO CBOETO MECTa B TOJIMKYJIBTYPHOM MHpPE, COBEPIICHCTBOBAHUE SI3bIKOBOU W
YUTATEJIbCKON KYJBTYPbl KaK CPENCTBa B3aUMOICWCTBUS MEXKIY JIIOJAbMHU M TMO3HAHHUS MHUPA, MOHUMAaHUE
cneumuky OUOJIOTMM KaK HAYKHW, OCO3HAaHUS €€ poi B (HDOPMHUPOBAHUH PAIIMOHAIBHOIO HAYYHOTO
MBIILJICHHs], CO3AaHUH IEJIOCTHOrO MpPEACTaBeHHs 00 OKPY’KAroIIeM MHpPEe KaK O €IMHCTBE IMPUPOIBI,
yeyioBeka U OOINEecTBA, B TMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH W PElIeHUH TPOOJieM COXpaHEHUs
MPUPOIHOTO paBHOBECUS, YOEKNEHHOCTb B 3HAYMMOCTH OWOJIOTMM JUII COBPEMEHHOW I[MBHJIH3ALIAU:
o0ecrieyeHNsi HOBOTO YPOBHS Pa3BUTHSI MEIHULIMHBI, CO3JJAHUE MEPCIIEKTUBHBIX OHOTEXHOJIOTHIH, CITOCOOHBIX
pelarb pecypcHble MPOOJIEeMbl PAa3BUTUSL YENIOBEUECTBA, IOMCKA MyTeH BBIXOAA W3 TJIOOABHBIX
SKOJIOTHUYECKHX TpodJieM © OOeCledeHHs] Mepexoaa K YCTOWYMBOMY PAa3BUTHIO, PALMOHAIBLHOMY
UCTIONL30BAHUIO ~ TIPUPONHBIX  pecypcoB u  (POPMUPOBAHUIO  HOBBIX  CTAaHIAPTOB  JKU3HH,
3aMHTEPECOBAHHOCTh B TOJYUYEHUU OUOJIOrMYECKUX 3HAHWI B LEJSX IMOBBIMEHUS OOLIeH KYJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TIpPaMOTHOCTH, KAaK COCTaBHOW 4acTH (DYHKUUOHAJILHOH TPaAaMOTHOCTH
obyuaromuxcsi, GopMupyeMol mpu H3y4yeHUH OWOJNIOTMU; TMOHUMAHUE CYIIHOCTH METONIOB TO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCTIOIB30BATh MOJyYaeMble 3HAHUS IS aHATH3A U
OOBSICHEHUS] SIBICHUH OKPYKAIOIIEro MUpa W TPOUCXOASIIUX B HEM HW3MEHEHUN, YMEHUE MeNaThb
00OCHOBaHHBIE 3aKJTIOYEHHUST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOLIUXCS JAHHBIX C LB MOJTYYCHHS
TOCTOBEPHBIX BBIBOJIOB, CIIOCOOHOCTH CAMOCTOSITENIbHO HCIOJIb30BAaTh OWUOJIOTHMYECKUe 3HAHUS IS
pelieHus nMpoOJieM B pPeabHbIX JKU3HEHHBIX CUTYalLMsX, OCO3HAHHME IIEHHOCTH HAYYHOW JESTEIbHOCTH,
TOTOBHOCTb OCYILIECTBJISITb MPOEKTHYIO M HCCIENOBATEIbCKYIO NEATEIbHOCTh WHIUBUAYAJIbHO W B
rpyMIe; TOTOBHOCTb B CIIOCOOHOCTDh K HEMPEPHIBHOMY OOPa30BAHUIO M CAMOOOPA30BAHUIO, K AKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSMH.

MeTtanpeaMeTHbIe Pe3yJIbTATHI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS Y4eOHOTo npenmMeTa « BHosorus» BKIIIOYAOT: 3HAYUMBbIE
st popMUpPOBAaHUS ~ MHUPOBO33PEHUST  OOYHAIOIIMXCS — MEXIMCHHUILUTHHAPHBIE  (MEXIPEIMETHBIE)
oOIIeHayYHble TIOHSATHS, OTPAXKAIOIIUE LENOCTHOCTh HAYYHOH KaPTUHBI MUpPAa M CIELU(PUKY METOIOB
MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs, SIBJICHHE, MPOLECC, CUCTEMA,
HAY4HBIH (DaKT, MPHUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEAOBaHHE, HaONIOIEHHE,
U3MEPEeHHe, OKCIEPUMEHT W JAPYrux), YyHHBepCalbHble y4eOHble MAEeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), obecneunBarone GpopmMupoBaHue QyHKIHOHAIBHON IPaMOTHOCTH
U COLMAJIbHOW KOMIIETEHIIMH OOYHaIOLINXCs, CIIOCOOHOCTh OOYYArOIIMXCsI MCIIOJB30BaTh OCBOEHHBIE
MEKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA M yHHUBEPCAIbHbIE Yy4eOHble NEHCTBUS B
MO3HABATENbHON U COLIUAIbHON MPAKTHKE.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBbIE YUeOHbIE el CTBHS

Ba3oBbie Jiormueckue JeHCTBHS: CAMOCTOSITENbHO (OPMYJIUPOBATE U  aKTYaJIN3HPOBATH
npobyieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; UCIIONB30BaTh MPH OCBOCHUN 3HAHUH MPHUEMBI JIOTHYECKOTO
MBILUIEHUs] (aHANW3a, CHHTE3a, CPAaBHEHUS, KiacCUpUKanuu, OOOOIEHMs), pPacKpbIBaTh CMBICI
OMONOrNYeCKNX MOHATUH (BBIAENSATh MX XapaKTEpHbIe NPHU3HAKH, YCTaHABIUBATH CBSI3U C APYTHMH
MOHATHUSIMH); ONPEAENSATh LENH IEATEJbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHTb PE3yJIbTaThbl AEATENBHOCTH C TIOCTABJICHHBIMH ILIEJISIMHU, HCIIONb30BaTh OHMONOTHYECKHE
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NOHATHUS IJIs1 OOBSICHEHUsT (PAKTOB W SIBJICHWUH JKUBOHW IMPHUPOIBI, CTPOHUTH JIOTUYECKUE PACCYKIECHUS
(MHOYKTUBHbIE, MAEOYKTUBHBIC, IO QHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUs B
paccMaTpUBAEMBbIX SBJIEHHSIX, (OPMYyJIUPOBATH BBIBOMBI U 3aKJFOUYCHUS;, IPUMEHSITh CXEMHO-MOJIEIIbHBIC
CpencTBa IJisl MPEACTABIIEHHS CYIIECTBEHHBIX CBSI3¢H M OTHOLICHUH B H3y4aeMbIX OMOJIOTHYECKUX
OOBEKTaX, a TaKXKe NPOTUBOPEYMI PA3HOTO pPONA, BBUIBJICHHBIX B Pa3IMYHBIX HH(POPMALMOHHBIX
UCTOYHHUKAX, pa3pabaThiBaTh IUIAH PEIICHUS POOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCSl MATEPUATbHBIX U
HEMaTePHAJbHBIX PECYpPCOB; BHOCHTH KOPPEKTHBBI B JI€ATENILHOCTb, OLIGHUBATh COOTBETCTBHUE
Pe3yJbTATOB IEJSIM, OLCHMBATH PHUCKH IMOCIENCTBUI NEATENbHOCTH, KOOPIMHUPOBATh M BBIOJHATD
paboTy B YCIOBHSIX pPEaJbHOTrO, BHPTYAJIbHOTO W KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS, pPa3BHBATH
KPEaTUBHOE MBILUIEHUE MTPH PELICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbie ucciaenoBaTeNbCcKHe AefiCTBHS: BIANETh HABBIKAMH Y4eOHO-HCCIENOBATEIbCKONW U
NPOEKTHOH JEATENIbHOCTH, HAaBBIKAMH pa3pelIeHus mnpobjeM, CHOCOOHOCTBEO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOMCKY METOJOB PELICHHUs NMPAKTUYECKUX 3a7ad, MPUMEHEHHIO PAa3JINYHBIX METOOB
MO3HAHUS, HCIIONB30BATh PA3JIMYHbIE BHUIbI JACATEJBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanny, npeoOpa3oBaHUIO U MPUMEHEHUIO B yUeOHBIX CHUTYaLUsIX, B TOM YHCJE MPU CO3JAHUH
yueOHBIX M COLMANBHBIX MPOEKTOB; (POPMUPOBATH HAYYHBIM THI MBIIJICHUS, BJIAAECTh HAYYHOH
TEPMHMHOJIOTHEH, KIFOYEBBIMHU MOHATHSIMA M METOIAMHM; CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa41
B 00pa3oBaTeIbHON NESTEIBPHOCTH U JKU3HEHHBIX CUTYALHSIX; BBIABISITh MPUIHMHHO-CIICICTBEHHBIEC CBSI3U
U aKTyaJIM3WpOBaTh 3a4ady, BBIABUraTb TUIOTE3y €€ peIIeHUs, HaXOOUTh apryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKOCHHH, 3a7aBaTh MapaMeTpbl M KPUTEPUU PEIIEHHsS, aHAJIH3HPOBATH
NOJIyYeHHbIE B XONE€ pELICHMs 3aJadd pe3yJbTaTbl, KPUTHYECKH OLIEHWBATh HMX JOCTOBEPHOCTD,
NPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCIOBHSX, [aBaThb OLIGHKY HOBBIM CHTYalUsIM, OLICHUBAThb
npUOOPETEHHBI ONBIT, OCYINECTBIATh LEJCHANPABIEHHBIH MOMCK TepeHoca CPeAcTB U CrnocoOoB
AefcTBUS B MPOQPECCUOHATBHYIO CPENy; YMETh NMEPEHOCUTD 3HAHUS B TIO3HABATENBHYIO M MPAKTHYECKYIO
00JacTH JKU3HEAEATENbHOCTH, YMEThb HMHTEIPHPOBATH 3HAHUS M3 Pa3HBIX TNPEAMETHBIX OOJaCTel;
BBIIBUr'aTh HOBBIE UACH, IPEAJIATaTh OPUTHHAIBHBIC MTOIXOABI U PELICHHUs, CTABUTH MPOOIEMbI U 3a/1a4H,
TOTTy CKAOIUE aJIbTEPHATUBHBIC PELICHHUSI.

PaGora ¢ uHpopmanueii: OpHUEHTHPOBATLCS B PA3IMUYHBIX HUCTOYHHMKAX HH(pOpManuu (Tekcre
yueOHOro mocoOusi, HAy4HO-TIOMYJSIPHOH JHUTEpaType, OWOJOTHYECKUX CIOBapsX W CHPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax maHHBIX, B IHTepHeTe), aHamu3upoBarh HHGopMaruio Pa3nnyHbix BUIOB U GOpM
NPEACTABICHUS], KPUTHYECKH OLICHWBATh €€ NOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTD, (POPMYJIHPOBATH
3ampochl U TMPUMEHSTHh Pa3JIMYHbIE METOABI MpPHU TMOUCKEe U OoTOOpe Omonormyeckod HHGOpMAIUH,
HEOOXOIMMOM ISl BBIMOJIHEHUs YUeOHBIX 3a/1a4; MPHOOPETaTh OMBIT HCIIOJIb30BAHMS MH(POPMAIIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIBTYPy AKTUBHOTO HCIOJB30BAHMS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMPATh ONTHMAJBHYIO (POPMY MPENCTaBIEHHUsS] OMOJOTHYECKOM
uHpopmaunu (cxembl, rpadukyu, auarpaMmbl, TaOJIUIBL, PUCYHKU U APYroe), UCHOJIB30BATh HAYYHBIN
S3bIK B KauecTBe cpencTBa mpu pabore ¢ Omosormueckoil MHpoOpMarMed: NMPUMEHSITh XUMHYECKHE,
duznueckne W MaTeMaTHYeCKWe 3HAaKW W CHUMBOJIBL, (OpMyJibl, aOOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh U NMPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATISAHOCTH, BIAaJeTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUThl HHPOpMaLUH, HHHOPMATMOHHOH 0€30MacHOCTH JINYHOCTH.

KomMyHHKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe AeHCTBHSA

OO0meHue: OCyIIECTBJIAT KOMMYHHKALMM BO BCEX cdepax >KU3HH, aKTHBHO y4YacCTBOBATH B
IUaJIore WA JUCKYCCHH MO CyIIECTBY 0OCy)kmaeMoll TeMbl (YMEHHe 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY>KII€HHUS] OTHOCHTEJIBHO BBIITOJHEHHS MpeniaraeMoi 3a1auy, YIUThIBATh HHTEPECHI U COTIIACOBAHHOCTD
NO3WIMHA APYTrUX YYaCTHHKOB JHAOTa WJIM AMCKYCCHM), Paclo3HaBaTb HEBEpOalbHbIE CPENCcTBa
OOIIeHUs, TIOHUMATh 3HAYEHHWE COLMAJbHBIX 3HAKOB, MPEINOCBUIOK BO3HUKHOBEHUS KOH(IMKTHBIX
CUTyallWii, YMeThb CMAr4aThb KOH(MJIUKTBI U BECTH IEPETOBOPBI, BIANETh PA3JIUYHBIMH CIOCOOAMU
OOIIeHNs] W B3aMMONCHCTBHS, IOHHUMATb HAMEPEHHs APYTHUX JIIOJEH, MPOSBIATh YBAKHUTEIbHOE
OTHOIIEHHE K COOECeNHUKY M B KOPPEKTHOH (opme (OopMyIHPOBATH CBOM BO3PAKEHUS, Pa3BEPHYTO U
JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHNEM SI3BIKOBBIX CPEACTB.

CoBMecTHasi JeAITEILHOCTb: [MOHUMAaThb M HCIOJb30BATh IPEHMYINECTBA KOMAaHIHOH W
WHMBUAYAJIbHOW palOThl MPH peUIeHHH OMOJIOTHYecKOi mpobiemMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh
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NPUMEHEHHsI TPYIIOBBIX (POPM B3aMMONEHCTBHS NPU peIleHHuH yueOHOH 3a1auu;, BBIOMPATh TEMATUKY U
METOABl COBMECTHBIX MACHCTBUA C Y4ETOM OOIMMX HHTEPECOB W BO3MOXKHOCTEH KaXXIOrO HieHA
KOJUIEKTUBA, NPUHUMATb L€ COBMECTHON JEsTeNbHOCTH, OPraHu30BbIBATb M KOOPAWHHUPOBATH
JNENUCTBHs MO €€ MOCTHXKEHUIO. COCTABJATh IUIAH AEHCTBUM, PaCHpenesaTb pOM C Y4ETOM MHEHHU
YYaCTHHUKOB, OOCYXIaTb pe3yJbTaThl COBMECTHOW palOThHI, OLIEHMBATH KadeCTBO CBOETO BKJIAaga U
KaXXJIOTO Y4aCTHUKA KOMAaHIbI B OOILIMI pe3ysibTaT Mo pa3pabOTaHHBIM KPHUTEPHUSM; IMpejiaraTb HOBBIE
IIPOEKTHI, OLIEHUBATb WIEU C TO3UIUH HOBU3HBI, OPUTMHAJIBHOCTH, NPAKTUYECKONH 3HAUYUMOCTH,
OCYIIECTBJIATh MO3UTUBHOE CTPATErnueCcKoe MOBEAEHNE B PA3JINUHBIX CUTYaLUsAX, MPOSIBIATH TBOPUECTBO
U BooOpakeHHe, ObITh HHUIIMATUBHBIM. PerynsTHBHbIE YHHBEPCAIbHBIE YIEOHbIC TEHCTBUS

Camoopranm3anmsi: HCIOJb30BaTh OHOJOTWYECKHE 3HAHUS JUIA BbISIBIEHUS NPOOJEM H HUX
pelIeHHsI B )KU3HEHHBIX B yUeOHBIX CUTYALHsIX; BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH LIENIEBbIE U
CMBICJIOBbIE YCTAHOBKM B CBOMX NEHCTBUSX W MOCTYNKAaX IO OTHOIIEHUIO K *KUBOI NMPHUPOAE, CBOEMY
310POBBIO U 370POBbI0 OKPYXKAIOIINX, CAMOCTOSTENIbHO OCYIIECTBIISATh [TO3HABATENbHYIO JEATENbHOCTD,
BBIABJIATD TMPOOJNEMBI, CTaBUTb M (POPMYNIHPOBAaTH COOCTBEHHBIE 3amayd B 0Opa3oBaTEIbHOMN
AESITEIPHOCTH M JKU3HEHHBIX CHUTYALMsIX; CAMOCTOATENBHO COCTABJISATH IUIAH PELICHUs MPOOJeMBbl C
y4ETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEATIOUTEHHIA;, 1aBaTh OLIEHKY HOBBIM
CUTyallWsIM; PacIIUpPATb pPaMKU y4eOHOTrO mpenMera Ha OCHOBE JIMYHBIX TMPEATIOYTEHHH; eNaTh
OCO3HAHHBI BBIOOP, ApPryMEHTHPOBATb €ro, OpaTb OTBETCTBEHHOCTb 3a pEIIeHHe, OLCHHUBATh
npUOOPETEHHBIN OIBIT, CIIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOH SPYAULIMK B Pa3HBIX
00J1acTsX 3HAHUH, MOCTOSTHHO MOBBILIATH CBOW 00pa30BaTENbHBINA 1 KyJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb: [aBaTh OLIEHKY HOBBIM CHUTyaLUsM, BHOCUTb KOPPEKTUBBI B IESTENbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB LEJSAM, BIAJETh HABBIKAMH MO3HABATEIBHON pepeKCHH Kak
OCO3HaHUsl COBEPLIAEMBIX AEMCTBUM W MBICIUTENbHBIX IPOLECCOB, WX PE3yJbTaTOB M OCHOBAHMIA,
UCTIOJB30BATh MPHUEMBI pe(pIIeKCHU [T OLEHKH CUTYalllH, BEIOOpA BEPHOTO PELISHHS; YMETh OLICHUBATh
PUCKH M CBOEBPEMEHHO MPUHUMATh PEIIEeHUS MO UX CHIDKEHHUIO, NPUHMMATh MOTHUBBI U apryMEHTHI
APYTUX MIPU aHAJIHU3€E PE3yJIbTaTOB EATENbHOCTH.

Ilpunsitue cedst m Apyrux: npuHUMaTh ceOs, MOHMMAas CBOM HENOCTATKH W JOCTOMHCTBA,
MIPUHUMATh MOTHUBBI U apTryMEHThI APYTUX NPHU aHAIM3E PEe3yJbTATOB JEATENbHOCTH, MPU3HABATb CBOE
NpaBO W MpPaBO APYrUX Ha OWIMOKH, pPa3BUBATh CIIOCOOHOCTh TMOHHUMATh MHUP C MO3ULIHMU JPyroro
YEJIOBEKA.

IIpeameTHBIE pe3yabTaThI

[IpenverHble pe3ynbTaThl OCBOEHUS colepkaHus ydeOHoro mpenmera «buomorus» Ha
yriayOnéHHOM ypOBHE OPHEHTHPOBAHBI Ha obecrneueHre NPOPUIBHOIO OO0y4YeHUs OOy4aroluXcs
Ononornn. OHHM BKJIOYAIOT: Crelu(UUecKue aisi OMOJOrMM Hay4HblE 3HAHUS, YMEHHUS U CIOCOOBI
OEHCTBUH 1O OCBOEHUIO, HWHTEPIPETALMHd U TNPeoOpPa3OBaHMIO 3HAHUH, BHUIbI JAEATENBHOCTH I10
MOJIYYEHHIO HOBBIX 3HAHUH M MX MPUMEHEHHIO B PA3JIMYHBIX yUEOHBIX, a TAK)KE B PEAIbHBIX JKU3HEHHBIX
CUTYALHSX.

[IpenmMeTHBIE Pe3yabTaThl OCBOEHHS yUeOHOTO npenmMeTa « BHoorus» TOoKHBI OTpaXKaTh:

c(pOPMHPOBAHHOCTb 3HAHWH O MeCTe M pPOJH OHMOJIOTMU B CHUCTEME €CTECTBEHHBIX HAyK, B
(bOpMHUpPOBAHNM €CTECTBEHHO-HAYYHONW KAapTHUHBI MHpPA, B TMO3HAHWU 3aKOHOB MPHUPOABl M PEIICHUHU
npoOJieM PalMOHANBHOTO TMPHPOAOIONB30BAHNA, O BKJIAAE POCCHHCKHX U 3apyOeKHBIX Yy4YEHBIX B
pa3BuTHE OMOJIOTHH;

BJIACHHE CHUCTEeMOH OWONOrMYeCKHX 3HAHWHA, KOTOpas BKIOYAET: OCHOBOIIOJIATAIOLINE
Ononornyeckre TEPMHHbI M TOHSATHS (CKU3Hb, KJIETKA, OpPTraHu3M, MeTa0oMu3M, TOMEOCTas,
CaMOpETyJISIIHsA, CaMOBOCIPOHM3BEICHNE, HACIEACTBEHHOCTb, W3MEHYHMBOCTb, POCT U pPa3BUTHE),
Oouonorndeckue Teopuu (knerouHass teopust 1. IllanHa, M. Illnefinena, P. BupxoBa, xpomMocoMHasi
Teopusi HaciencreeHHoctn T. Moprana), yuenmss (HM. Basunoa - o neHtpax MHOroodpasus u
NPOUCXOXKACHUS KYJIBTYPHBIX PACTEHWH), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB IIEPBOTO IOKOJICHUS,
pacILIeryieHust, YUCTOThI TaMeT, He3aBUCUMOro HacnenoBaHust . MeHpaens, rOMOJIOTHYeCKUX PAIOB B
HacnencTBeHHOH n3mernunBoctd H .M. BaBunosa), npruHUMITE (KOMITIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMH METOAAMHM HAYYHOTO IIO3HAHHS, HCIONB3YEMBIMH B OHOJOTHUYECKUX
HCCIIEIOBAHMAX JKUBBIX OOBEKTOB (OMHCaHue, U3MepeHue, HabF0AeHNE, SKCIIEPUMEHT);
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YMEHHUE BBbIIENATh CYLIECTBEHHBbIE NPU3HAKU. BHUPYCOB, KJIETOK MPOKAPHOT H 3SYKAPHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCJIE OakTepuil, rpruOOB, pacTeHUH, JKHBOTHBIX
U 4YelOBeKa, CTPOCHUS OpPraHOB W CHUCTEM OPTaHOB pACTEHHH, >XHMBOTHBIX, YEJIOBEKAa, IPOLECCOB
JKU3HEIEATENIbHOCTH, MPOTEKAONINX B OPraHU3MaxX PACTEHH, JKUBOTHBIX U YEJIOBEKA, OMOIOrMYeCKHX
npoueccoB. oOMeHa BemecTB (MeTabonm3M), TpPEBpalleHHs SHEPruH, OpOoKeHHs, aBTOTPOPHOro u
rerepoTpoPHOro THUMOB MNUTAaHUSA, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeEH03a, raMeTOoreHesa,
SMOpHOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS, MHANBHAYAIbHOTO Pa3BUTHS OPTaHHU3Ma
(oHTOreHe3a), B3aMMOACHCTBUS T'€HOB, IeTePO3HCa, HICKYCCTBEHHOTO 0TO0pAa,

yYMEHHE yCTAHABJIMBATH B3AMMOCBSI3U MEXIY OPraHOMAAMH KJIETKU U MX (PYHKUUSMH, CTPOCHHUEM
KJIETOK Pa3HbIX TKaHEH M WX (QYHKUUSIMH, MEXKAYy OpraHaMH U CHUCTEMaMH OpPraHOB Y PaCTEeHUH,
JKUBOTHBIX M YE€JIOBEKA M UX (PYHKLHUSAMH, MKy CUCTEMAMU OPTaHOB U MX (PYHKIMAMH, MEXKAY STArlaMH
oOMeHa BeINeCTB, JTalaMy KJIETOYHOrO IMKJIA M JKU3HEHHbIX IIMKJIOB OPraHM3MOB, JTallaMu
SMOPHOHAJIBHOTO Pa3BUTHSI, TEHOTUIIOM U (P€HOTHIIOM, (PEHOTHUIIOM H (pakTOpaMu cpenbl OOUTAHMS,

YMEHHE BBIIBIIATH OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHHH, )KUBOTHBIX
U YeJIOBEKa,

yMEHUE pewmarb OWOJIOTHYECKHE 3aJaud, BBIABIATh NPUYHHHO-CICIACTBEHHBIC CBA3H MEXAY
UCCIIEyeMbIMH OHOJIOTHYECKUMH MPOLIECCAMH H SIBJICHUSIMH, A€JIaTh BBIBOJbBI U IPOTHO3bI HA OCHOBAHUH
MIOJIYYEHHBIX PE3yJIbTATOB,;

YMEHHE BBIABUIaTb THIIOTE3bI, MPOBEPSTh UX HKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIUpPYs
LIeJIb UCCIIIOBAHMS, aHATU3UPOBATh MTOJyYEHHBIE PE3YJIbTAThI U 1€J1aTh BBIBOABI,

yYMEHHE y4acTBOBaTh B YUeOHO-HUCCIIEAOBATENBCKOM paboTe Mo OUOIOTHH, SKOJIOTHH 1 METULIMHE,
U IyOJIMYHO MPECTABISATh MOTYyYSHHBIE PE3YJIbTaThl HA YICHUYECKHX KOH(PEPEHLIUSX;

YMEHHE OIICHWBATh HTHYECKHE ACIEKTHl COBPEMEHHBIX HMCCIENOBaHWUH B obmactu OMONOrMU U
MENUIUHBl (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIONOTBOPEHHE, HAINPABICHHOE W3MEHEHHE T'€HOMa H
CO3MIaHUE TPAHCTEHHBIX OPraHU3MOB),

c(pOPMHPOBAHHOCTb 3HAHWH O MecTe€ M pPOJH OHMOJIOTMM B CHUCTEME €CTECTBEHHBIX HAayK, B
(bopMUpPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, B MO3HAHUU 3aKOHOB MPUPONBI U
pPEIIEeHNH 3KOJIOTHYECKUX MpOoOJeM YellOBeYeCTBa, a TaKXKe€ B PELUICHHH BOMPOCOB PAMOHAIBHOTO
NPUPOAOIIOIB30BAHUS, U B (POPMHUPOBAHNH LIEHHOCTHOTO OTHOIICHHUS K MPHUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOrOB B Pa3BUTHE OHOJIOTHH;

YMEHHE BJAAETb CHCTEMOW OWOJNIOTMYEeCKUX 3HAHWH, KOTOpas BKIIOUAET ONpEACTCHUs U
MOHMMAaHHE CYITHOCTH OCHOBOIOJAraloIuX OHOJOTMYECKUX TEPMUHOB U TMOHATHH (BHI, SKOCHCTEMA,
ouoctepa), Ouonormueckne Teopuu (3BosrOUMOHHAs Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpHs
spomounn), yuerus (A H. CeseproBa - o myTsx U HampasleHusx somouuu, B.M. BepHanckoro - o
ouoctepe), 3akoHbl (reHeTHdeckoro pasHosecus JI. Xapau u B. BaitaOepra, 3aponblineBoro cxoncraa
KM. bspa), mpasuna (munumyma HO. JIubuxa, >KONOrMYECKON NHPAMUABI SHEPTHU), THIIOTE3bI
(runoresa "mupa PHK" V. I'unbepra);

YMEHHE BIIaIETh OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS, UCTIOIB3YEMBIMU B OMOJIOTHYECKHX
UCCJICIOBAHMSIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OIMMCAaHUE, U3MEpeHHe, HaOJIOJeHUE, SKCIEPUMEHT),
croco0amH BBISIBJICHUS M OLICHKH aHTPOIIOT€HHBIX N3MEHEHHH B TIPUPOJE;

YMEHHE BBIIACNATh CYIIECTBEHHbIE MPH3HAKH: BHIOB, OMOTEOIEHO30B, 3KOCHUCTEM U Ouocdepsl,
CTaOMIM3HUPYIOLIETO, MABIJKYLIETO M Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa, aUIONaTPUYECKOro H
CUMITaTPHUYECKOTO BUI00OPA30BAHMSA, BJIUSHHS ABIDKYLIMX CHUJI 3BOJIOLMHM Ha TeHO(QOHI IMOMYJIALNY,
NpUCNOCOONIEHHOCTH OPraHM3MOB K Cpene OOWTaHMs, 4YepeAOBaHUsl HANPABICHUH SBOJIOLIUH,
KPYroBOpPOTa BEIIECTB M ITOTOKA SHEPTUHU B SKOCHCTEMAX,

YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXIy NPOIECCAMH 3BOJIOLNHU, JBIKYLIMMH CHJIAMHU
AHTPOIIOTe€He3a, KOMITIOHEHTAMH PA3JIMUHBIX SKOCHCTEM H MPHUCIIOCOOIEHUSAMHU K HUIM OPTaHHU3MOB,

YMEHHE BbIABIISATh OTIIMYUTEIIbHbBIE TPH3HAKH JKUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTh BUIOB K Cpele
oOutanus, abMOTHYECKHMX W OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
coo0l1iecTBax, aHTPOIIOT€HHBIX U3MEHEHHH B 3KOCUCTEMAaX CBOEH MECTHOCTH,

YMEHHE UCIONb30BaTh COOTBETCTBYIOLINE AaPTYMEHTHI, OHOJOIMYECKYI) TEPMUHOJOTHIO H
CUMBOJIKY JJIsl TOKQ3aTeJIbCTBA POACTBA OPTaHHU3MOB PAa3HBIX CUCTEMATHYECKUX TPYII, B3aHMMOCBSI3U
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OpPraHU3MOB U Cpenbl OOWTAaHUS, EIUHCTBA YEJNOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHHsI
MHOroo0pa3usi BUAOB M 3KOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPUPO/IBI U Y€JIOBEUECTBA,

YMEHHUE BBIMOJIHATH JJAOOpAaTOPHBIE U NMPAKTUYECKHE padoThl, COOMOAATh MpaBmia pu padboTe ¢
y4eOHBbIM U 1abOpaTOPHBIM O0OPYIOBAHHUEM;

yMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOXKACHUH JKI3HHU, YeJIOBEKA M YeJIOBEUECKHX pac,
O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpeaoTBpalleH s ro0albHbIX H3MEHEeHUH B Orocdepe;

yMEHHE OCYIIECTBIIITh OCO3HAHHBIA BBIOOP Oyayiiell mpodeccHOHANBHONW NeATeTbHOCTH B
obnactu OHOJIOTHH, 3KOJIOTHH, MPUPOIOINOIb30BAHUS, MEIULMHBI, OWOTEXHOJOIUH, TCUXOJIOTHH,
BETePHHAPHUH, CEIbCKOr0 XO35CTBA, MUIIEBOW MPOMBILUICHHOCTH, YrTyOIsiTh O3HABATEIbHBINA HHTEPEC,
HATPABJICHHBII HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH MPOGECCHU U MPONOKEHHE OHOIOTHIECKOTO
o0pa3oBaHUs B OPTaHU3ALMSIX CPEIHErO MPOQECCHOHATBPHOTO U BBICIIETO OOpa30BaAHMSI.
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4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O0beM yueOHO TUCHHILTHHBI

Oo0bem yacos
Bun yueOHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY MJIaHY cemecTpe cemecTpe
O6bem OI1 196 68 128
Bcero 178 68 110
Teopernueckne 3aHATHSA 162 62 100
IIpakTryeckue 3aHsaTUA 16 6 10
IIpomMexyTO4yHast aTTecTalus 18 - 18
IIpomexyTouHnas aTrecTanus B Kontponpnas Dx3aMeH
dbopwme: pabota

4.2 TemaTn4yeckoe IVIAHUPOBAHUE

KoanuecTBO 4acos

HanmeHoBaHMe pa3fe/ioB H TeM Ob6wem Teoperu | IIpakTuy
OI1 Beero YECKHE €CKHue
I cemecTp
Tema 1. buosiorusi kak Hayka. 2 2 2 -
Tema 2. 7KuBble cucTeMbl U HX H3Y4YeHHe. 2 2 2 -
Tema 3. buosiorust Kjierku. 4 4 4 -
Tema 3.1 Knetka — cTpyKTypHO-(QyHKIIHOHAIbHAS 2 2 2 -
€MHNULA KUBOTO.
Tema 3.2 MeToapl MOJIEKYJISIPHON U KJIETOYHON OMOJIOTHHL. 2 2 2 -
Tema 4. Xumnueckasi OpraHu3anms KJIeTKH. 4 4 4 -
Tema 4.1 XuMHUeCKUI COCTAB KIIETKH. 2 2 2 -
Tema 4.2 Hyknennossle kucaorel. JIHK nu PHK. 2 2 2 -
Tema S. Ctpoenue u GyHKINH KJIETKH. 6 6 6 2
Tema 5.1 Tunsl kneTok. 2 2 2 -
Tema 5.2 OpraHousbl KJIeTKH. 2 2 2 -
IIpakTnueckoe 3ansaTue Nel «M3yuenue crpoeHust 2 2 2 2
KJIETOK Pa3JINYHBbIX OPTaHU3MOBY.
Tema 6. O0meH BeliecTB U MpeBpaLeHHe JHEPTrUH B 6 6 6 -
KJIETKeE.
Tema 6.1 AccUMUIISILMS U AUCCUMUIIALIUA — 1B€ CTOPOHBI 2 2 2 -
MeTabosn3Ma.
Tema 6.2 I1epBUYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B 2 2 2 -
KJIETKE.
Tewma 6.3 DddexTuBHOCT SHEPTETHHECKOTO OOMEHA. 2 2 2 -
Tema 7. Hacineacreennas nngopmanusi M peaau3anus 4 4 4 -
e¢ B KJIeTKe.
Tema 7.1 buocunres Oenka. ['eHeTHYECKUI KO, €T0 2 2 2 -
cBoricTBa. Tpanckpunuus — matpudHbii cunTe3 PHK.
Tewma 7.2 HacnencreHHas HHPOPMALIUS U peaTH3aius eé 2 2 2 -
B KJIeTKe. Bupychl — HeKkseTouHbIe (POPMBI JKU3HU U
oOJIMraTHbIE MAPa3HTHI.
Tema 8. 7Ku3HeHHbIH UK KJIETKH. 4 4 4 -
Tema 8.1 KneTouHslli UKL, €ro NEPUOIBbI U PETYJIALHNS. 2 2 2 -
Tema 8.2 JleneHue KINeTKU — MUTO3. 2 2 2 -
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Tema 9. Ctpoenue u GyHKINH OPraHU3MOB 6 6 6

Tewma 9.1 buosorudeckoe pasHoodpasue OpraHu3MOB. 2 2 2

Tema 9.2 JIsuxenue oprann3mos. Iluranne opranu3Mos. 2 2 2

JIpIxaHue OpraHu3MoB. TpaHCOPT BELIECTB Y OPTaHU3MOB.

Brinenenue y opraHuzMoB. 3aliura y OpraHu3MoB.

PaznpaxumocTs 1 peryisuus y opranusMoB. HepsHas

cucreMa 1 peyieKTopHast peryJisiiysl y JKUBOTHBIX

Tema 9.3 I'yMoOpanbHast perysnus U SHIOKPHUHHAsS 2 2 2

CHUCTEMa XKUBOTHBIX U 4YesoBeKa. B3auMOCBs3b HEPBHOU U

SHAOKPHHHOH cucteM. I nnoranamo-runodusapHas

CHUCTEMA.

Tema 10. PasMHOKeHHe H pPa3BHTHE OPTAHH3MOB 4 4 4

Tema 10.1 @opmbl pa3MHOKEHHS] OPTaHU3MOB: OECTIONoe 2 2 2

(BKJIFOUAs! BET€TATHBHOE) U MOJIOBOE. Meto3.

Tema 10.2 I'amerorenes y »*uBOTHbIX. OIJIOAOTBOpEHNE U 2 2 2

SMOPHOHATBHOE PA3BUTHE KHBOTHBIX.

Tema 11. I'eHeTHKA — HAYKA 0 HACJEACTBEHHOCTH U 2 2 2

H3MEHYHBOCTH OPraHU3MOB

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH 14 14 10

Tema 12.1 MonorubpunHoe ckpetnanue. [lepsoiii u 2 2 2

BTOPOM 3aKOHBI Menpes.

Tema 12.2 Ananuzupyroniee ckpemnBanue. TpeTuii 3aKoH 2 2 2

Mennens — 3aKOH HE3aBUCUMOIO HAaCJIEAOBaAHUS

npu3HaKkoB. LluTonorndyeckne OCHOBBI TUTHOPUIHOTO

CKpEIIUBaHMUSI.

Tewma 12.3 CueruieHHOE HaclieAOBaHUE PU3HAKOB. PaboThI 2 2 2

T. Moprana. XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH.

Tema 12.4 I'eneruka nosa. XpOMOCOMHBIN MEXaHU3M 2 2 2

onpenenenus nona. Hacnenosanue npu3HaKkos,

CLEMJIEHHBIX C MOJIOM.

Tema 12.5 I'eHOTHI Kak LIEJIOCTHAs! CUCTEMA. 2 2 2

IIpakTnuyeckoe 3ansTue Ne 2 «M3yueHue pe3ynbTaToB 2 2 -

MOHOTHOPHUAHOTO CKPEIUBAHUS Y IPO30(DIIBD).

IIpakTnuyeckoe 3ansTue Ne 3 «M3yueHue pe3ynbTaToB 2 2 -

JUTHOPHUITHOTO CKPEIUBAHUS Y APO30QIITBLY.

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH 4 4 4

Tema 13.1 Buabl ”3MEHYHMBOCTU: HEHACIEACTBEHHAS U 2 2 2

HACJIEICTBEHHAs.

Tema 13.2 MyTannoHHass H3MEHYUBOCTb. BUabl MyTaLnii: 2 2 2

reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. [ IpuunHbI

BO3HUKHOBEHUs MyTalUi. MyTareHsl 1 UX BIMSHHUE Ha

OpraHU3Mbl. 3aKOH TOMOJIOTMUECKUX PAIOB B

HacyencTBeHHOH n3merunBocTd (H.M. BaBuios)

Tema 14. I'eneTuka 4yesioBexka 2 2 2

Tema 15. Cenexkuusi O praHuzMoB 2 2 2

Tema 16. buorexHoJi0orusi U CMHHTeTHYeCKasi 0010 U 2 2 2

Bcero B I cemecTpe 68 68 62
IT cemecTp

Tema 17. 3apo:kaeHue u pa3BUTHE 3BOJTIOLHOHHBIX 6 6 6

NpeacTaABJIeHHH B 0HOJOTHH

Tema 17.1 DBonrounonHas Teopust U. Jlapsuna. 2 2 2
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Tema 17.2 JIBrKyIue CUIbI 3BOJOLUHA BUAOB 110 2 2 2
Y. lapBuHY.

Tema 17.3 OdopmiieHre CHHTETUYECKOH TEOpUH 2 2 2
spomorun (CTD). HelitpanbHast TeOpHst SBOJFOLIHH.

CoBpeMeHHast HBOJIFOLIMOHHAsT OUOJIOTHSI.

Tema 18. Mukpossosronnst 4 €€ pe3yabTaThl 14 14 14
Tema 18.1 Ilonynsauusa kak 371€MeHTapHast €IUHUALIA 2 2 2
somouu. CoBpeMeHHbIe METO/IbI OLIEHKH M'€HETHYECKOrO

pa3sHoOOpas3usi U CTPYKTYPHI MOMYJISILUHN.

Tema 18.2 DnemeHTapHBIE PaKTOPBHI (ABMKYIIHE CHIIBI) 2 2 2
sBomouMy. MyTtanunonHsld npouecc. KomOnHaTuBHas

HN3MEHYHBOCTb.

Tema 18.3 EcrecTBeHHBIH 0TOOP — HANPaBIISIOIHA (HaKTOp 2 2 2
3BOMOLMH. BO3HUKHOBEHME U 3BOJIIOLINS COLIMAIBHOTO

MOBE/ICHUs )KUBOTHBIX.

Tema 18.4 TIpucnocoOneHHOCTh OPraHU3MOB Kak 2 2 2
pe3ysbTaT MUKPO3BOMOLIMHU. OTHOCUTEIBHOCTD

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Tema 18.5 Bup, ero xpurepuu u crpykrypa. M3omauus — 2 2 2
KJIIO4YeBOH (hakTop BUAOOOPA30OBAHUS.

Tema 18.6 Mexaun3msl popMHpPOBaHUS OMOJOTHIECKOTO 2 2 2
pa3HooOpasusi.

Tema 18.7 MuUKpOSBOIIOLMS U KO3BOJIOLUS NTAPA3UTOB U 2 2 2
UX X035€B. MexaHn3Mbl POPMHUPOBAHUS YCTOHYUBOCTH K

aHTUOMOTHKAM U cIOCOOBI OOPBOBI ¢ HEll.

Tema 19. Maxkpo3dBoJionusi u eé pe3yabTaTbl 6 6 6
Tema 19.1 IlaneoHTONOrNYECKNE METOABI U3YYEHUS 2 2 2
SBOJIOLIUH. DMOPHUOIIOTHYECKHE 1 CPABHUTEIIbHO-

MOP(OJIOrHUECKHE METO bl H3YUEHUSI SBOJIFOLIUH.

Tema 19.2 XpoMOCOMHBIE MyTallUH U SBOJIOLUS T€HOMOB. 2 2 2
Tema 19.3 Obuue 3aKkOHOMEPHOCTH (TIPABUIIA ) SBOJFOLIHH. 2 2 2
HepaBHOMEpHOCTH TEMITOB 3BOJIOLIUH.

Tema 20. IlpoucxokaeHue U pazBuTHE KU3HH Ha 3emie 10 10 10
Tema 20.1 HayuHble runoTe3sl IPOUCXOXKICHUS JKU3HU HA 2 2 2
3emie.

Tema 20.2 OcHOBHBIE Tallbl HEOPraHNUECKOH 3BOJIIOLIUU. 2 2 2
Tema 20.3 Uctopust 3eMiu U METObI €€ U3yUEHUs. 2 2 2
I'eoxpoHosnorus u €€ MeTObL.

Tema 20.4 PazButue *ku3HU Ha 3emiie [0 3paM U 2 2 2
nepuoaam. [IpoGiema coxpaHenust OnopasHooOpas3us Ha

3emie.

Tema 20.5 CoBpeMeHHas cucTeMa OpraHU4ecKoro Mupa. 2 2 2
[Ipuruume! knaccupukauy opranu3MoB. OCHOBHBIE

CHUCTEMAaTUYECKHE IPYMIbl OPTaHU3MOB.

Tema 21. llponcxoxkaeHue 4e10BeKa — AHTPONOreHe3 14 14 14
Tema 21.1 CtaHOBNEHUE IPEICTABICHUMA O 2 2 2
IIPOUCXOXKACHUN YeJIOBEKA.

Tema 20.2 CxoacTBO YenoBeKa ¢ )KUBOTHBIMH. 2 2 2
CucremaTuueckoe nojioskeHue yenoseka. OTauuus

4eJI0BEKa OT KUBOTHBIX.

Tema 20.3 OcHOBHBIE CTUU AHTPOIIOT€HE3A. 2 2 2
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CucreMaTtuka.

Tema 20.4 OcHOBHBIE CTaUU AaHTPOIIOT€HE3A. 2 2 2
Tema 20.5 OcHOBHBIE CTaUU AaHTPOIIOT€HE3A. 2 2 2
Tema 20.6 Bnusinue reorpadudeckoii cpenbl u npeiida 2 2 2
TeHOB Ha MOP(OJIOTHIO B (YU3HOJIOTHIO YEJIOBEKA.

Tema 20.7 Yenoseueckue pacel. BpeMs u yTu pacceneHus 2 2 2
yeJioBeKa Mo rjaHere. EAMHCTBO yesoBeuecKux pac.

Tema 22. JxoJiorusi — HAyKa 0 B3aMMOOTHOILIEHHSX 4 4 4
OPraHu3MoOB M HAJOPraHU3MEHHbIX CHCTEM €

OKPpY:KaueH cpegou

Tema 22.1 3apoxaeHue 1 pa3BUTHE SKOJOTUH B TPyAax 2 2 2
COBETCKHX yueHbIX. Paznens! u 3anaun skojoruu. Ces3b

SKOJIOTUH C APYTMMU HayKaMu. 3HaueHHEe SKOJOTMUECKUX

3HAHUMN 17151 4E€JIOBEKA.

Tema 22.2 Metonsl 3xonoruu. [Tonesrie HAOIOIEHUS. 2 2 2
DKCHepUMEHTHI B 5KOJOrHHU. MonienpoBaHie B SKOJOTHH.

MOHHUTOPUHT OKPY>KAOLIEN CPEBL.

Tema 23. Opranusmbl u cpeaa oOUTaHUSI 4 4 4
Tema 23.1 Dxonornveckne GakTOPbl U 3aKOHOMEPHOCTH 2 2 2
ux aeicteus. Knaccudukanms sxonornueckux HakTopos.

Tema 23.2 buorudeckue pakTopel. Bunbl Onorndecknx 2 2 2
B3aUMOJECICTBU.

Tema 24. JxoJsiorusi BUIA0B ¥ NONYJASIUHHA 6 6 6
Tewma 24.1 Dxonoruueckue XapakTepUCTUKHU MOIMYJISLIUH. 2 2 2
Ionysiuys kak GHoIOrnYeckas CHCTeMa.

Tema 24.2 Dxonoruyueckas CTpyKTypa MOMyJIsLuu. 2 2 2
IToHsiTre 00 5KOJOrHYeCKON HUIIIE BUJA.

Tema 24.3 Bua kak cuctema nonyJsinuii. Apeanbl BUIOB. 2 2 2
Bunbl 1 UX )KU3HEHHbIE CTPATErHU.

Tema 25. Jxosorus cooduecTs. JKOJI0rHUeCKHE 10 10 10
CHCTEMBI

Tema 25.1 CoobiiectBa opranu3MoB. buoieHos u ero 2 2 2
cTpykTypa. CBSA3HM MEXIy OPraHu3MamMu B OHOLIEHO3E.

Tema 25. 2 @yHKIMOHANBHBIE OJIOKH OPraHU3MOB B 2 2 2
skocucreme. Tpoduueckue yposHu. Tpoduueckne nenu u

CETH.

Tema 25.3 OcHOBHbIE OKa3aTenu 3xkocucTeMbl. buomacca 2 2 2
U IPOAYKLMSL. DKOJOTHYECKUE MUPaMUIbl YUCET,

OroMacchl ¥ SHEPTUH.

Tema 25.4 HanpasieHHbIE 3aKOHOMEPHBIE CMEHBI 2 2 2
COO0INECTB — CYKIECCUU.

Tema 25.5 AnTpomnoreHHbie 3KOCUCTeMbI. Pazmuuust mexay 2 2 2
AHTPONOT€HHBIMU U IPUPOAHBIMU HKOCUCTEMAMU.

Tema 26. Buocdepa — rnoéanbpHas s3xocucrema (6 4). 6 6 6
Tema 26.1 Yuenne B.1. Bepnanckoro o duocgepe. 2 2 2
OoGnactu 6uocheps! u eé cocras. JKUBOE BELIECTBO

onocdepsl 1 ero GyHKIHH.

Tema 26.2 3akOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHL. 2 2 2
KpyroBopoTs! BeIecTB 1 OMOreOXMMUYECKHE LIHKJIBI.

PurmuuanocTs siBnenuii B Ouocdepe.

Tewma 26.3 3oHanbHOCTE OuoCchepnl. [TonsTHE O OHOME. 2 2 2
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OcCHOBHbIE OMOMBI CYIIHN.

Tema 27. YesioBeK M OKpy:KaOIas cpeaa 6 6 6 -
Tema 27.1 Dxonoruueckue KpU3UChl U UX MPUUHMHBL. 2 2 2 -
BosneiicTBue yenoseka Ha Ouochepy.

Tema 27.2 AHTpONIOreHHOE BO3AEICTBYE HA PAaCTUTENbHbIN 2 2 2 -
U ’KUBOTHBIM MUp. OXpaHa pacTUTENBHOTO U )KUBOTHOTO

mupa. KpacHble kHUTH.

Tema 27.3 OcHOBHBIE NIPUHLUIIBI YCTOHYUBOIO Pa3BUTHUS 2 2 2 -
4eJioBevecTBa U npupoasl. PanrionanbHoe

NPUPOAOIOIB30BAHUE U COXPAHEHUE OUOJIOTHYECKOTO

pasHooOpaszus 3emiu.

Tema 28. MeauuuHCKasi Napa3suTOJIOrHsl. 24 24 14 10
Tema 28.1 IIpeamer u 3anaun MEAULIUHCKON 2 2 2 -
napasurosorud. Tun npocrefinine, XapakTepUCTHUKA THUIA.

Tema 28.2 Knacc capkonossie. Knacc nadysopun. Knacc 2 2 2 -
CIIOPOBUKU.

[pakTuueckas padora Ne 4 [Iportozoonorus. Knace 2 2 - 2
KOPHEHOXKKH, HHQY30PHH, )KTYTHKOBBIE H CIOPOBUKIL.

Tewma 28.3 OOmas u MEIULIMHCKAS TeIbMUHTONOTHS. Twm 2 2 2 -
IJIOCKHE YePBU, XapaKTePUCTHUKA TUIA.

paxkTuueckas padora Ne S Tun mmockue. Kmacc 2 2 - 2
COCAJIBIIIMKH.

Tema 28.4 Knacc neHTOYHBIE YEePBU, XapaKTEPUCTHKA 2 2 2 -
kjacca. bbrauii 1ierneHb, CBUHOM 1ETIeHb, SXUHOKKOK,

AJIbBEOKKOK, KapJIUKOBBIN LIENEHb, INMPOKUI JIEHTEL],

HpaxkTuueckas padora Ne 6 Tumn rmmockue. Kmacc 2 2 - 2
JIEHTOYHbIE YEPBU.

Tema 28.5 Knacc kpyribie 4epBH, XapakTEPUCTHKA Kjacca. 2 2 2 -
Ackapupa yenoBedeckasi, OCTPULIA, BJIACOIJIAB,

TPUXUHEJUIA, PULITA.

IIpakTnueckas padora Ne 7 Tun kpyrible uepBu. 2 2 - 2
Tema 28.6 OOmiast 1 METUIIMHCKAs APAXHOIHTOMOJIOTHSL. 4 4 4 -
[pakTuueckas padora Ne 8§ ApaxHO3HTOMOJIOTHSI. 2 2 - 2
Bcero Bo Il cemecTpe 110 110 100 10
Hroro 178 178 162 16

4.3 TeMmbl HHAUBHAYAJIBHBIX IPOEKTOB

B Teuenne 1 xypca KakabM OOyHarOLTUMCS BBIMOJHSIETCS MHIUBHIYAJIbHBIA MPOEKT MO OTHOHN

WM HECKOJbKMM JUCLUUIUIMHAM, 3a CYET BpPEMEHH,
(DenepanbHblii  TOCYNAPCTBEHHBIH  00Opa3OBaTEIbHBIN

buorexnonorus - HaACXKAbl U CBEPLICHUS.
Bops0a co crapenuem B 21 Beke.
Bupycer - HeksieTouHbIe (YOPMBI KU3HH.

NN kW=

Bupycer - Oena 21 Bexa.

CTaHAapT

AgnanTtanysi OpraHu3MOB K YCJIOBHSIM OKPY KAOIIECH CPEIbL.
Apxeiickas u [Ipotepo3oiickast 3pbl ¢ TOUKH 3peHuUs1 Ouoora.

CpenHero
oOpa3oBaHus, yTBep KAEHHBIN nMprkazoM MuHoOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

buonornyeckune merons! OOpBOBI ¢ BPEAUTENIMH KOMHATHBIX PACTEHH.

(moxHOTO)

OTBCACHHOTO Ha I/13y"IeHI/Ie AUCLIUTITJIMHBI
o01ero
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8. BumusiHHMe CTpecCcOB Ha 310POBbE UEJIOBEKA.

9. BuusHHE TPAHCTEHHOTO KOpMa HAa Pa3BUTHE PENPOAYKTUBHON CUCTEMBI MBILIEH.

10. BiusiHue TPaHCHIOPTHOM 3arpsi3HEHHOCTH BO3/yXa HA STH(HUTHBIC JINIIAHHUKY HAIIETO Kpasi.
11. BiusiHue GUTOHLMAHBIX PACTEHUH HA KHBBIE OPTAHU3MBL.

12. I'unoTtessl O MPOUCXOXKICHUH YETIOBEKA.

13. JIBu>Kylune CHUJIbI 3BOJFOLIUH.

14. JIpwkymue cuibl 3BojOIMN. Bopr0a 3a cyliecTBoBaHUE.

15. EcrecTBeHHBIE COOOINECTBA KUBBIX OPTraHU3MOB. BHOT€OIIeHO3bI.

16. M3MeHeHHne OCTPOTHI CIIyXa, B 3aBHCUMOCTH OT BO3pacTa U BIUSHUS (PaKTOPOB BHELTHEH

cpenbl.

17. W3ydeHue BUAOBOTO pa3HOOOpa3Hsl MEPBOLIBETOB.
18. M3ydeHue BIUSHUS MPOTUBOAKAPULIMIHON 00pabOTKH Ha YHCIEHHOCTh U MHOTOOOpasne

Ha3eMHBIX OE€CIIO3BOHOYHBIX KUBOTHBIX.

19. I/IsyquI/Ie AOMAIITHETO palluOHA MUTAHUS € HEJIbO BBIABJIICHHUA B HEM N'CHETUYCCKHU

MOIU(UIIMPOBAHHBIX HHIPEIUEHTOB.

20. HUsyueHue comeprkaHUs KAPOTHHA B KOPMaXx AJIA CEJIbCKOXO3AMCTBEHHBIX KUBOTHBIX.
21. Bxiag ydeHbIX OHOJIOTOB B Pa3BUTHE MEIULIUHBI.

5. YCJOBUS PEAJIN3AIINN ITIPOTPAMMBI YYEBHOM TUCIIUITIINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoOe o0ecrneyeHHe

Peanmuzanus yueOHON TUCHUIUTUHBI OCYINECTRIsIETCS B yueOHOM KabuneTe «buomorusy.
Obopynosanne yueOHOro kabuHeTa!

MOCA/I0YHBIE MECTA IO KOJIMYECTBY 00yUaAIOIINXCS,

pabouee MECTO PEenoaaBaTes;

KOMIUTIEKT Y4e0OHO-METONUYECKON TOKYMEHTALINH.
TexHuueckue cpeacTsa OOy4IeHHUS:

KOMIIBIOTED C JIMIEH3UOHHBIM MPOTPAMMHBIM O0ECTICUEHUEM,

tenesu3op Panasonic,

SKpaH.

Harnsgasie mocobust o GUOIOruu:

AHaJOru4HbIe OpPraHbl 3alUThl PACTEHUN OT TPABOSAHBIX KMUBOTHBIX.
Buabl 3alIUTHRIX OKPACOK.

I'omonorus niedeBoro U Ta30BOro NMosica MO3BOHOYHBIX.

I'opHbIEe TOPOABI U MUHEPAJIBL

Komnexkuus «KamMeHHBIN yroaby.

Habop mynsikeii mionoB ruOpUAHBIX U MTOJUTUIONIHBIX PACTEHUI U UX UCXOIHBIE (POPMBI.
[Tocobue nuHAMUYECKOe JEMOHCTPUPYIOIIEE EIEHUE KIETKH.
[TocoOue nuHaAMHUYECKOe IEMOHCTPUPYIOIIee 3aKOHbI MeHes.
IIpumep NOKPOBUTEIBCTBEHHON OKPACKU.

IIpumep mpenocreperaronieil OKpacKku.

[IprMepr! 3aIUTHBIX MPUCIIOCOOIEHUH Y KUBOTHBIX.

IIpumepb! KOHBEPTEHIINU.

[IpucnocoburenbHble H3MEHEHHSI B KOHEUHOCTSIX HACEKOMBIX.
PynumeHTapHbIe Opranel NO3BOHOYHBIX.

DOpMBI COXPAHHOCTU UCKOMAEMBIX PACTEHUN U )KMBOTHBIX.

Mogaenu mognekysl JTHK.
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5.2 UndopmanuonHoe odecnieuenmne 00y deHust
Jnis peanuzanuy mporpamMmbl B OHMOIHOTEUHBIH (POHI BXOAAT yUeOHUKH, Y4eOHO-METOIUYECKHE
koMiuiekThl (YMK), obecniednBarorme ocBoeHre yueOHOM AUCIUILTHHBI «Bruonorusy.
IMeuaTHble u3ganus
OcHoBHas JinTepaTypa
OcHoBHast:
1. Aragonosa, U.b.. buosorus : 6a30Bblif ypOBEHb ;| Y4eOHHK 151 00pa30BaTENbHBIX OPTaHU3ALIHH,
peanu3yromux 00pa3oBaTebHBIE MPOTPAMMBbI CpeHero npodeccuonanbHoro odpasosanus / M.B.
Aradonosa, A A. Kamenckuii, B. 1. Cusornazos — Mocksa : [Ipocsemenue, 2024, — 271

JlonoTHUTe/IbHASI JIUTEPATYPA
1.I'powena, JI. B. buonorus : yuebnoe nocobue / JI. B. I'pomeBa. — Boponex : BTYUT, 2020. — 119 c.
— ISBN 978-5-00032-482-0. — Tekcrt : 3neKTpoHHbIH // JIaHb : 3J1eKTPOHHO-ONOINOTE Has cucTeMa. —
URL: https://e lanbook.com/book/171023. — Pexxum nocTymna: aJisi aBTOPHU3. MOJIb30BATEIICH.
2 3anenuna, O. C. buonorus : yaedHnoe nocodue / O. C. 3auenuna. — Hpkyrck : Upkyrckmii 'AY, 2020.
— 112 ¢. — Tekcr : saexktponHblii // Jlawp : 3mexkTpoHHO-OuOmmoreunas cucrema. — URL:
https://e. lanbook.com/book/183578. — Pexkum noctyma: misi aBTOpu3. MoOjb3oBatened. buojorus :
yueOHHUK U TPAKTUKYM U cpenHero npodeccuonansHoro obpasosanus / B. H. SApeirun [u np.] ; mox
penakuueir B. H. Apweiruna. — 2-e m3g. — Mocksa : UsmatensctBo IOpaiir, 2025. — 378 ¢. —
(ITpoeccnonanbuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr : snekrponHsbiii / IbC
FOpaiir [caiir]. — URL: https://urait.ru/bcode/469487 (nata obpamenwus: 30.06.2021).
3. Jlarmmukas, T. B. buonorus. Tecter : yuebHOe mocobue s cpenHero mpod)eCcCHOHATBHOTO
obpasoBanust / T. B. Jlamuukas. — Mocksa : HW3parensctBo IOpaiit, 2025, — 40 ¢ —
(ITlpopeccnonansuoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr : snekrponHsiii / IbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/468234.

HNudopmannonHbie pecypebl
-9ObC <<IPRb09ks»
- 9ObC «}OPAUT»

6. KOHTPO.Ib U OLIEHKA PE3YJILTATOB OCBOEHUSI YYEBHOI
JUCHUATLINHBI
KOHTpOJ'Ib 1 OLCHKAa pesyanaTOB OCBOCHU AUCLUIIINHBI OCYLHGCTBHﬂIOTCﬂ npenonaBaTeneM B

npouecce NpoOBCACHUA MPAKTHUYCCKUX 3aH$ITI/II\/'Ij OLCHKM OTBETOB HAa KOHTPOJIBHBIC BOIMNPOCHI, 4 TAKXKE
BBITTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWBUAYAJIBbHBIX SaI[aHPIfI.

MeToabl KOHPOJIsI
U OLIEHKH
pe3yabTaTOB
o0yueHust

1) cdopmupoBaHHOCTL 3HaHUH O MecTe W poju Ouojoruu B cucreme | OueHka
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B | IEPEUNUCICHHBIX
MO3HAHUW 3aKOHOB TPUPOAbI W  peimeHud mnpodjeM  PalMoOHAJIBbHOTO | Pe3yJIbTaTOB

Pe3yabTaThl 00yyeHus

NPUPOAOIIONB30BAHUS, O BKJIAAE POCCHHCKUX M 3apyO€KHBIX Yy4YEHBbIX B | 00yueHus npu
pa3BUTHE OHOJIOTHH; BBINIOJIHCHU U
2) BiageHWe CHCTEMOW OMOJIOTMYECKHX 3HAHWUH, KOTOpas BKJIIOYAET. | 3aHaHHUN Ha

OCHOBOITOJIArar0mue OMOJIOTHYECKHE TCPMUHBI W TIOHATHUA ()KI/ISHBJ KJICTKA, | MPAKTUYICCKHUX
OpTaHu3M, MeTa6OJ'II/13M, roMeoCTa3, caMoperyanus, CaMOBOCIPOU3BCIACHHCE,
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HACJIEICTBEHHOCTb, U3MEHUYHUBOCTb, POCT M Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounast Teopust T. IlIBanna, M. Illnefinena, P. BupxoBa, xpomocomHas
Teopusi HacneacTBeHHOCTH T. Moprana), yuenust (H.M. BaBunosa - o neHTpax
MHOrooOpasusi ¥  TPOHCXOXACHUS  KYJbTYPHBIX  PACTEHHi), 3aKOHBI
(emmHOOOpa3Msl MOTOMKOB MEPBOTO MOKOJIEHHS, PACIIEIUICHUS, YACTOThI FaMeT,
He3aBUCUMOro HacnefnosaHuss [I. Menpens, TrOMOJIOTMYECKHUX psAIOB B
HACJIEACTBEHHOU U3MEHYUBOCTU HHA. Baswusnosa), MPUHLIUIIBL
(KOMITJIEMEHTapPHOCTH);

3) BiageHHE OCHOBHBIMH METOJAMH HAYYHOT'O MO3HAHUSI, UCTIOIb3yEeMbBIMH
B OHMOJIOTMUYECKUX HCCIEIOBAHMAX JKUBBIX OOBEKTOB (ONMUCAHHE, U3MEPEHHE,
HaOJIOIeHNe, SKCIIEPUMEHT);

4) yMeHHe BBIOENATb CYLIECTBEHHbIE MPU3HAKH. BHPYCOB, KJIETOK
NPOKAPHOT U 3YKAPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB, B
TOM uucyie Oakrepuil, rpubOB, PaCTEHHUH, >KMBOTHBIX U YEJIOBEKa, CTPOCHUS
OPraHOB W CHCTEM OpPraHOB pPACTEHWH, J>KMBOTHBIX, YEJIOBEKAa, IPOLECCOB
KU3HENEATENbHOCTH, TPOTEKAIUX B OpraHU3Max pPacTEeHUH, *XUBOTHBIX H
YeNoBeKa, OHOJIOTHUECKUX TMpoueccoB: oOMeHa BemecTB (Merabonmusm),
NPEBpAIEHUs] SHEPruy, OpOKEHHUs, aBTOTPOPHOrO U reTepoTpoPHOro THIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeH03a, TraMeTOreHesa,
sMOpHoreHesa, NOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOKEHHUS,
WHIMBUAYAJbHOTO PA3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJAEHCTBUS T€HOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOpa;

5) yMeHHe yCTaHaBIUBATH B3AMMOCBSI3U MEKAY OPraHOMAAMH KJIETKH U UX
(GYHKIMSIMH, CTPOEHHEM KJIETOK Pa3HbIX TKaHEW M UX (PYHKUUSMH, MEXKOY
OpraHaMH M CHUCTEMaMH OPTaHOB y PACTeHUH, JKUBOTHBIX W UEJOBEKA U HX
(GYHKIMSIMH, MEXIy CHUCTEMaMH OpPTaHOB U HMX (YHKIHMSAMH, MEXIY 3TarnaMu
oOMeHa BeINeCTB, OJTalaMH KJIETOYHOrO LHUKJIA W JKU3HEHHBIX IIHKJIOB
OpPTaHHU3MOB, 3TaraMy 3MOPHOHAIBHOTO PAa3BHTHUS, T€HOTHIIOM M (PEHOTHIIOM,
¢deHoTUIIOM U paKTOpaMu cpenbl OOUTAHUS,

6) yMeHHE BBISBISTH OTIIMYUTENbHBIC MPHU3HAKH JKUBBIX CHCTEM, B TOM
YHCIIe PACTEHUH, JKUBOTHBIX U YEJIOBEKA;

7) yMmMeHHe pemaTb OWOJIOTHYECKHE 3aJa4M, BbIIBIATH NPHUYUHHO-
CJIEZICTBEHHBIE CBS3H MEKAY HCCIENyeMbIMH OHWOJIOTMYECKHMH TNPOLIECCAaMH U
SIBIEHUSIMH, JI€JIaTh BBIBOABI M TPOTHO3BI HA OCHOBAHUU TMOJYYEHHBIX
pe3yJIbTaTOB,;

8) yMeHHe BBIBHraTh TUIIOTE3bI, NMPOBEPSATh WX SKCIEPHUMEHTAIbHBIMU
cpeactBamu, (GOPMyJHpPYSl LENb HCCICNOBAHUS, AHAIM3UPOBATH MMOJNyYEHHBIE
PE3yJIbTaThI U AENIaTh BBIBOJIBI,

9) ymeHme yd4acTBOBaTb B Yy4eOHO-MCCIENOBAaTENbCKOW pabore 1o
OMONIOTHH, KOJIOTUM W MEAULWHE, W NyOJUYHO MPENCTABJATH IMOJyUYEeHHbIE
pPe3yJbTaThl HA YYEHHUECKUX KOH(PEPEHLUSX;

10) yMeHHe OLIEHUBATh STUYECKUE ACIIEKTHl COBPEMEHHBIX HCCICIOBAHUI B
obmactu  Owojmormu W MEOUIHMHBI  (KJIOHUPOBaHHE, HMCKYCCTBEHHOE
OIJIOZOTBOPEHHUE, HAMPABICHHOE U3MEHEHHE I'€HOMAa U CO3/IaHHE TPAHCTEHHBIX
OpPTaHHU3MOB),

11) chopMupoBaHHOCTb 3HAHUH O MECT€ M POJH OHOJNOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHPOBAHMU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOU
KapTUHbI MHpPA, B TO3HAHWU 3aKOHOB MPHUPOABI U PEIIEHHH SKOJIOTMYECKUX
npoOJieM dYeloBeYeCTBa, a TAaKXKe B PELUICHHH BOMNPOCOB PALMOHAIBHOIO
NPUPOAOIIONB30BAaHUS, M B (OPMHPOBAHMM LEHHOCTHOTO OTHOIIEHHUS K
npupoze, oOIIecTBy, YEJIOBEKYy, O BKJIAaIe POCCHICKUX U 3apyOe’KHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OUOJIOTHH,

3aHATHUSX,
TEKyIIeM u
pyOexxHOM
KOHTpPOJIE - YCTHBIN
ormpoc,
TECTHPOBAHUE.
Ouenka B pamkax
MIPOMEKYTOUHON
aTTeCTALHH:
KOHTPOJIbHAS
paboTa,sK3aMeH.
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12) ymeHne BnafeTb CUCTEMON OMOJIOTHYECKUX 3HAHUM, KOTOPAasi BKIIOYAET
OmpeneyeHnss W IMOHUMAaHHE CYI[HOCTH OCHOBOIOJATAIOIINX OHOJIOTHYECKHX
TEPMHMHOB W TOHATUH (BUA, SKOcUcTeMa, Omocdepa), Ouonornyeckue TeopUu
(sBomonmonHast Teopuss Y. JlapBuHA, CHHTETHYECKass TEOPHsl 3SBOJIOLUH),
yueHuss (A.H. CemepuoBa - O MNyTsSX W HampaBieHHsX H>Bomrouuu, B.I.
BepHanckoro - o Ouocdepe), 3akoHbl (reHeTHYeCKOTO paBHOBecus [[. Xapau u
B. BaiinGepra, 3apoasimeBoro cxonacrsa K.M. bapa), npasuna (Munumyma FO.
JInbuxa, >KONOTMYECKOW NHpPaMHIbl SHEPruH), TUNOTE3bl (TUmore3a "Mupa
PHK" V. I'unbGepra),

13) ymeHne BiageTb OCHOBHBIMH  METOAAMHU HAyYHOTO  TO3HAHUS,
UCTIONB3YEMbIMH B OWOJIOTUYECKHX HCCIENOBAHUSX JKMBBIX OOBEKTOB U
JKOCHCTEeM (ONMHMCaHUe, M3MEpEeHHe, HaOJIOJCHHE, 3KCIEPUMEHT), crocodbamu
BBISIBJIEHUS M OLICHKH aHTPONOTE€HHBIX H3MEHEHH B IPUPOAE;

14) ymeHHe BBIAENATH CYIIECTBEHHbIC IMPHU3HAKH: BUAOB, OMOT€OIEHO30B,
sKocucTeM U Ouocdepbl, CTAaOMIM3UPYIOMIETro, IBUXKYINETO W Pa3pbIBAKOIIETO
€CTECTBEHHOTO orbopa, AJJTIOTIATPHUYECKOTO u CHUMITaTPHYECKOTO
BUIOOOPA30BAHUS, BIUSHHUS JABIDKYIIUX CHJI 3BOJIOLMHM Ha TeHO(POH[
TIOITYJISILIUH, TIPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpenie OOMTaHus, YepeaoBaHus
HANpaBICHUH OHBOJIIOLUH, KPYroBOpOTa BEINECTB W IMOTOKA OJHEPrUH B
SKOCHCTEMAX;

15) ymeHne ycTaHaBIMBaTh B3aMMOCBSI3M MEXKIy IMPOLIECCAMH 3BOJIOLINY,
IBWKYIIUMH CHJIAMH aHTPOIIOTE€HEe3a, KOMIIOHEHTAMH Pa3JINYHBIX SKOCHUCTEM H
NPUCTIOCOONIEHUSIMA K HUM OpPTaHU3MOB,

16) ymeHne BBIABISATH OTJIMYHUTENbHBIE TPU3HAKH JKUBBIX  CHCTEM,
NpUCIOCOOJIEHHOCTh BUAOB K Cpelne OoOMTaHHs, aOMOTUYECKUX U OMOTHYECKHIX
KOMIIOHEHTOB ~ HKOCHCTEM, B3aUMOCBsI3€li OpPraHM3MOB B  COOOINECTBaX,
AHTPOIOIE€HHBIX U3MEHEHHUH B 3KOCUCTEMAX CBOE MECTHOCTH,

17) yMeHHe UCTOIB30BaTh COOTBETCTBYIOIINE apTyMEHTBI, OHMOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JJIsl TIOKA3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aMMOCBSI3W OPraHM3MOB H Cpenbl OOUTaHWA,
€IMHCTBA YEJIOBEYECKHX pac, HEOOXONMMOCTH COXpPaHEHHs MHOroo0pasus
BU/IOB M 5KOCHUCTEM KaK yCJIOBHUS COCYLIECTBOBAHUS NMPUPOABI M YEJIOBEUECTBA,;

18) ymeHue BBIMOTHATH JJaOOpaTOPHBIEC U MpaKkTUYeckue paboThl, COOMOAATh
npaBuia npu padore ¢ yueOHBIM U Ja0OpaTOPHBIM 0OOPYAOBAHUEM,

19) ymeHHne OLeHMBATh THIOTE3bl U TEOPHH O NPOHMCXOXKICHHUH JKU3HH,
YeJOBeKa M YEJNOBEYECKHX pac, O NPUYMHAX, IOCIEACTBUIX M Crocodax
NpeaoTBpaIeHNsI rI100anbHBIX H3MEHEHUH B Onocdepe;

20) ymeHue OCYILIECTBJISATD OCO3HaHHBIN BBIOOp Oynyrueit
npodeCCUOHANBHONH  NeATebHOCTH B o0jacTh  OWOJIOTHH,  SKOJIOTHH,
NPUPOAOIIONB30BAHUS, MEIULINHBI, OMOTEXHOJOTHH, TICUXOJIOTHH, BETEPUHAPHH,
CeJIbCKOTO XO3SIHCTBA, MUIIEBOM MPOMBIIIIEHHOCTH, yrayonsaTh
NO3HABATEIbHBI ~ WHTEPEC, HANpPABIEHHBIA HAa  OCO3HAHHBIH  BBHIOOP
COOTBETCTBYIOIIEH MPodheCcCHu U MPOACIKEHHE OHOIOTHYECKOro 00pa3oBaHus B
OpPTraHU3aLUsIX CpeHero NpodecCHOHAIIBHOTO U BBICIIEr0 00pa30BaHMSIL.
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