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PABOYAA ITPOTPAMMA

yueOHoro npeameta « bnosorusi. Yriy0JieHHbI yPOBEeHb»
st ooydarommxces 10-11 kimaccos



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruosorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wuszydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM HM3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpoduibHbIe y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocobom muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MIPEIMETOB JOHKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIINX 3aja4, CBSA3aHHBIX ¢ MpodopueHTaiuei
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4HOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MVHBapuaHTHOE) TMPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpHUPOBAHME IO pas3jeliaM U TeMmaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yYe€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUICHHS, MPEICTAaBICHU O 3JI0pOBOM 00pase *KHU3HU, Ha
BOCIIMTaHHE OEpPEKHOIO OTHOLIEHHUS K OKpYXKarolled NpupogHou cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K mIaHUpyeMBIM JHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynprataM oOyueHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIbBHOCTH OOYy4YalolUXCcsl MO0 OCBOEHHUIO COJEpXKaHUs OMoJIornyeckoro oOpa3oBaHUS Ha
YpOBHE CpeaHero oob1ero oopazoBaHusl.

VYuebHblil npenaMer «buoTOTH» HAa YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs 3aBEpIIACT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUE U yriyOlieHne 3HaHUM
0o0ydJaronmxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
AMOPHUONIOTUN U OHOJOTHH Pa3BUTH, TEHETHKH, CENEKINUU, OMOTEXHOJIOTHH, SBOIIOLIHUOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoOro nmpeamera «bruonorus» Ha yrayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIUXCSl K TOCIEIYIONIEMY MOJIYYSHUI0 OMOJIOTHYECKOTO O00pa3oBaHUs B
By3aX M OpPraHM3aIMsIX CPEAHEro MpodeccHOHANBHOro 00pazoBanus. OCHOBY €ro cojep>KaHus
COCTaBJISIET CHUCTEMa OWOJOTMYCCKUX 3HAHWH, TMOJYUECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIoB OHOJNOTUU HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKW3HH, JOIOJHHUTEIHHO BKJIFOYCHBI OWOJIOTHYECKUE CBEICHHS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIONB30BaTh KaK OPUEHTHPHI IS
MOCIEAYIOEro BeIOOpa npodeccun. Bo3mokHa Taxkke MHTErpanusi OMOJIOTHYEeCKUX 3HAHHUM ¢
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TIOTYYCHHBIMU 00YUaIOIIUMUCS TIPH U3y4eHUU (DPU3UKHU, XUMUH,
reorpaduy ¥ MaTEMaTHUKH.



Crpykrypa mnporpammbl 1o y4yeOHoMmy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOAbl K HM3ydeHHIo Ouosoruu. COrjgacHO MM, HM3Yy4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianetsl. Tak, B 10 kimacce M3ydalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uzuonorun yenoseka. B 11 kiacce m3ydaroTcsi 9BOJIIOLMOHHOE YYE€HUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii npenmer «buonorus» mpu3zBaH o0OECIEYUTh OCBOCHHME OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TIpPaBWI, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOro0Opazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWi. /g pa3BUTHS W MOJEp)KaHUS MHTEpeca 0O0YyJaromuxcss K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrpaMMBbI 110
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJOTUYECKHUX U 3KOJOTUYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMi JKUBBIX CHUCTEM
pasHOro paHra U NpUoOpeTeHHe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTu MpodeCCHOHATBHON JEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs U1 IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcsl pelIeHueM cIeyoluX 3a/1a4:

OCBOCHHE OOYYAIOIUMHUCSA CHUCTEMBbl  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMAX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0OBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJI€TOUYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIeI0OBaHUl B JsabopaTopuu U B MpUpoae (HaOioneHue, U3MepeHue,
HKCHEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BAaTHCS OMOJIOTNYECKON TepMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM M COIMAJIbHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMU YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIOJATh  MEphl
npodUIakTUKU MH(EKIMOHHBIX 3a00JeBaHMi, MpaBuia MOBEIEHUS B NPUPOJIe U OOecreyeHus
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B UPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o001acTu
OHOJIOTHH;

pa3BUTHE y 00YYarOIIMXCS WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpodjeMaMHu, METOJ0JIOTHEN OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIEHUs



OKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM, peHIeHUs OWOJOTHYECKUX 3a7ad, MOJEITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTaHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KYJIbTYphl MOBEACHHUS B TPUPOJC; UHTETPAIIUH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl U 3/I0POBbSI OKPYKAIOMIMX JroAeH (coOmroneHus Mmep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUHM M OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIAMBHYaTbHON
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee 4ymuClIO 4acoB, OTBEACHHBIX Ha HM3yuyeHUE OHMOJOTMU Ha YriyOJIEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKH €ro COJACpKaHWsS M HAIpPABICHHOCTH Ha MPOAOIDKEHHE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOYYeHHHM OMOJIOTHMU Ha YIriayOJIEHHOM YpPOBHE SBIISETCS
NpoBeIeHUE JIA0OPAaTOPHBIX M MpakTHUecKuX pabor. Tarxke ydacTHe OOydYaromMxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIpENeNIIeTCSl YYHUTEIEM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas O6uosIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BuTHs OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMHU NpoOieMbl. DyHAaMEHTalbHbIE, NPHUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MENMIMHE, CEJIbCKOM XO34HMCTBE, INPOMBIIUICHHOCTH, OXPaHE
IPUPOJIBI.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosnoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CJIOKHOCTh W  YIOPSAJIOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE,  Pa3ApakKUMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOreo1eHOTUYECKHIN),
6uocdepusbiil. IIpoueccsl, Npoucxoase B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak hopma cymiectBoBaHus Marepuu. Hayku, uzydaromiye *HUBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormdyeckod Hayku. HaOmronmenue, uaMepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCMMONM M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ A0CTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OeHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJbTaToOB. [IpMUMHBI UCKAKEHUS PE3YJITATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alluu KUBOM NMpUpoab», «CTpoeHrEe KUBOTHOU
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHUS JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KJIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoabl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUeHBIX aToMOB, auddepeHnuanipbHoe  IeHTpU(yTrupoBaHUE,



KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUSA METO0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKH

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MunepasnbHble BellecTBa KJIETKH, UX Ouosiornyeckas poJib. Pojib KaTHOHOB M @aHMOHOB B KIIETKE.

Opranuyeckue BelleCcTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oeika, MmenTuaHas
CBsI3b. BTopuuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [lenarypamms. CBoicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIUN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOIICTBA. Knaccudukanuss  nmunmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkuuu aumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenne HykinenHOBBIX KucinoT. HykimeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (YHKUMH B KieTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMmousiekyn. Moodenupoganue cmpykmypvl u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousain U OpeaHuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHu3MoBy», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KaY€CTBEHHBIX PEAKITHII.

JlabopaTopnas padora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre mNpOKapUOTHUECKON KieTku. Kietoynas creHka OakTepuidi ©  apXew.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOIM U aBTOTPO(GHON MPOKAPUOTHUYECKHX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenuie u (pyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTpUIl-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLUTO3, parouuTo3. Dk3ounuTo3. KinerouyHnas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHBIE OpraHOUAbI KIeTKH: 3HomIa3mMarndeckas cets (JI1C), anmapar I onbmkw,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3auMOCBSA3b OJHOMEMOpaHHBIX OPraHOMJOB KIIETKH.
CrpoeHnie TpaHyJSIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHyJisipHBbIif)
SHJIOIIA3MaTHYeCKU peTukyinyMm. CexperopHas (GyHkius anmapara [ombmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBle, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouzap! kieTkd CTtpoeHue ¥ (GyHKIUA HEMEMOPAaHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTsl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIULEYHbIX KAEmOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupogsanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapUOILIa3Ma, SAPBINIKH, UX CTPOE€HHE M (YHKLHUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
06010uKU 8 MUumo3e. H0epHulii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  3YKApUOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHME SYKApUOTHUECKON KIETKH», «CTpOoeHUe >KHUBOTHOU
KJIeTKN», «CTpoeHHEe pacTUTENbHOMN KIeTKN», «CTpoeHre MUTOXOHAPUMWY, «Sapoy», «CtpoeHune
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUualbHbIX KJIETOK.

JlabopaTopnasi padora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHue IBUKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: npespamieHue AT® B 0OMEHHBIX Hpolieccax.
depMEHTATUBHBIN XapakTep peakIuii KIETOYHOro MmeTradonu3ma. DepMeHThI, MX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHmvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHozo yenmpa. Ponpb xmopomnactoB B mporecce porocunteza. CBeToBas U TEMHOBAS
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUIMUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OHMOTEXHOJIOTMHU U BO30YyIUTENU
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oounonornyeckoro okucieHus. Lluknmdeckue peakumu. OkuciautenabHoe (GochopuIrpoBaHHeE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3», «JHEpreTudeckuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HaciencTBEHHOW WHQpoOpMAalu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPALIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B GuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH TI'eHOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI )KU3HU U OONUraTtHele napasutel. CTpoeHHe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 6Ouonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IIpakTnyeckas padora «Co3ganue MOJICIU BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [logroroBka kieTku Kk aeneHuto. [IpecuHTeTHYSCKUi
(TOCTMUTOTUYECKUIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTHYECKUN) MEPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanusa. Ilpunnuner  perukamuu — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUICTLHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSAIIME B HUX MPOLECCH. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsiiiust MuTOTHYECKOro IMKIA KJIETKU. [IporpamMmmupyemasi kjaeTouHas THOenb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmofeHne MuUTO3a B KIETKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCo0EHHOCTH CTPOEHUS U KU3HEACATEILHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyTrHe NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHUs, (DYHKIIMI W PacHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENbHASA, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (PYHKIHA U PaCIOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTrbl  OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIbI COCTUHEHUS
KOCTEH.

JIBr>keHue opraHusMmoB. J[BUXKEHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PACTEHMH: TPONU3MBI M HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX KHBOTHBIX U Y€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPUKJIETOYHOE IHILIEBAPEHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapuTenbHas cuCTeEMa Y€lI0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
noBEepXHOCTh KieTku. KoxkHoe apixanue. [lpIxarenbHasi moBepxHOCTh. JKabepHoe u néroyHoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHMSI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cucTeMa 4ejloBeKa. MexaHu3Mm
BEHTWISALMM JETKUX Y IITUL U MIIEKONUTaOUMX. Perymsiuus apixanus. JlpxateabHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenune y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCaCchIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeTeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENbHON cuUcTeMaMU. BpleneHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKunoHUpOoBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbel OakTepuii U
LMCTBI MPOCTEUINNX. 3alIMTa Yy MHOIOKJIETOUHBIX pacTteHuil. Kyrukyna. CpencrBa nacCUBHOW U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. VMMMyHHast cuctema denoBeka. KileTouHbII W TymMOpaJibHbII HMMMYHMTET.
Bpoxnénublii ©W  npHOOpETEHHBIM  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxuMocTs M peryisinus y pacreHuil. PocToBele BeliecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaekTopHas perymsuus y KUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiuvsi M SHIOKpHUHHAs CHUCTEMa JXUBOTHBIX M 4YenoBeka. JKesessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTteMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Crtpoenue ctelnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucteMa», «KpoBeHOCHas cuctemay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpigenurenpHas cucTeMa», «JHIOKPHHHAA cucTeMay, «CTpoeHne Mplmue», «MMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUs pacTeHui», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHast cucrema prid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYLIHOI'O IIMTaHUS PAacTEHHH,
pacuierieHus Kpaxmaina u OenkoB 1oJ JeiicTBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTECIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l3yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMEeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlosmoBele KieTku, uiau ramerel. Meno3. Craguum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OOpa3zoBaHue U pa3BUTHE MOJIOBBIX KieTOK. CnepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobieHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTH IPOOJIEHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEBbIE JUCTKU (TacTPyJISALM).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpPapXW4YECKUX B3aUMOJCHCTBUM T'eHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO W HEMPSAMOrO Pa3BUTHUSA, UX PAaCHpPOCTPaHEHUE B MPUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « THUIBI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHB», «Pa3MHOXEHHE TUAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButHue», «Pa3zBuTHE MaMCKOTO
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX PacTeHUN», «KHW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozeib «L UK pa3BUTHSA JIATYILIKI Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUSI UM pPa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBeHHBIX Y4Y€HBIX B pa3BuUTHH TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJuIeIbHbIE
T€Hbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. BaBuiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3akoH eIMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernaeHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. I unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMeXyTOdHBI ~ XapakTep  HaclleOBaHMS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHue
I€HOB, HAPYLICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MOJ. ['eHeTnyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilielorponuss — MHOXKECTBEHHOE [EHUCTBHE TEHA.
MHOKECTBEHHbI aJUieNu3M. B3auMojencTBue HeaUIeNbHBIX TE€HOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3fMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKue aceKThl KOHTPOJIS U U3MEHEHUS HaclleCTBEeHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», « Tperuii 3akon Mennens»,
«Ananusupymllee ckpeuBanue», «Henonnoe noMmruaupoBanue», «CLemIeHHOE HaclleJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'eneruka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntuis», « MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB MOHOTHOPHAHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npusHakoB. KauecTBeHHble U KOJMYECTBEHHBIE IPU3HAKU. Buasl U3MEHUYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIH psii ¥ BapuanuoHHas kpusas (B.
Horanucen). CpolicTBa MO (DUKAIIMOHHON N3MEHUYUBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

Kom0OunatuBHass n3MeHYUBOCTh. Meilo3 U MOJI0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTU. Posib KOMOMHATHBHON N3MEHYMBOCTH B CO3JJaHUM T€HETUUYECKOI0 pazHooOpasus
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanuroHHass W3MEHYMBOCTb. Bunapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbBIE W HHAYLUUMPOBAHHBIE MYyTalUM. SIOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
ComaTtnueckue M 1oJioBble MyTauuu. IIpuumHBl BO3ZHMKHOBEHHS MyTaluuid. MyTareHbl M HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wuzMeHunBoctu (H.M. BasunoB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOb SNULEHEMUYECKUX (HaKkmopos 6 HaAcie008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «MoaudUKAIMOHHAS W3MEHUYUBOCTbHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnomorBopeHue»,  «l[ eHeTHyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuorun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIEIOBAHHMS T€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIApHO-TeHeTHUecKuid. COBPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM yuciie ¢ moMoinpto [T1[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIWIIMHCKONW TEHETUKH B



OPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYKaloIleW cpeapl. l'eHerndueckas IpeapacrosoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COPTOB pacTeHUd U 1nopoxa KUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsJI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHOMN cenekiuu. VcnbiTanue npou3BoauTenei mo moroMctBy. Ot6op mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHWEe T'€HOMHOTO pPENAKTUPOBaHMSI M MeToAoB pekoMOuHaHTHbIX JHK s
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpellMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. ['eTtepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CENEKIMHM pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4EHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
ponuyel A co3JaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUem COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblxX uoell U
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCX0XKIEHUS U MHOI000pa3usl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnas pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTHIKEHHUSI CENEKIIMM PAacTeHUI M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapakTepucTuka. TpaauluoHHas OWOTEXHoOJOrus: XxjeOoreueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIBbIO ITOIYYEHHsI OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKaIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3anmus U comarudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raluIOuIoB B CENEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHuIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHHPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMK slEp
KJIETOK. Texwonozuu 0300po6ieHus, KyIbmMUsUpOBaHus U MUKPOKIOHAILHO2O DAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOW ¥ TE€HHOW WH)XEHEpUH. IKOJIOTMYECKHE M JTHYECKHE NpoOJIeMbl T€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FEHOLEHTPUUECKUI aHAIN3 TPOTeOMa YeJIOBEKa JJIsl OLEHKH COCTOSTHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTH TPEXMEPHOTO OMONPUHTHHTA M
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHNUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOITOYHOKHUCIIBIX TPOLYKTOBY.

IKeKkypeust «buoTexHoIorns — BaKHeIas Mpou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KJIIACC

Tema 1. 3apo:xaenne U pasBUTHE IBOJIONMOHHBIX NPeACTaBJICeHUH B 0M010rHH

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanoceiiku BOZHUKHOBEHUS JapBUHU3MA. JKu3Hb
U Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwxkymue cunsl 3Boronuu  BuAoB 1o Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJCTBEHHAas HM3MEHYUMBOCTh, OOppOa 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cuntetndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHst 3BOIOLNH.
CoBpemeHHas IBOJIIOIMOHHAs Ouoorus. 3Haue€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Toptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBOBaHue», «llopoasl romyOei», «MHoroobpasue



KYJIBTYPHBIX (popM KamycTel», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHUS IBIKYIIMX CHJI IBONIONNNY», «OCHOBHBIC
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHooH/1a MOMyIISIUY KaK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHl (IBMIKYIIME CHJIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue 3¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUHN, CTAaOWMIM3UPYIOUIUH, paspbiBatomuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl u uanoaganrtanun. [Ipumeps! mpucmocobieHui
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanHus. [lyrtm u cnocoObl BHUI000pa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BomtonMoHHON OuONOrMM B pa3pabdOTKE HAaydyHbIX METOJIOB COXPaHEHHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB UM HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxeMbl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsinoHHast CTpyKTypa BUIa,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKylIne CHIBI  SBOJIOLHUN,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM M JTMCTBEHHMIIBI Aaypckoit», «[lonmynsnuoHHbIe BOJHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«IloKkpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka XUBOTHBIXY,
«®uznonoruueckue aaanranuuy, «I[Ipucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIbHOCTDY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHME BHUJOB CHHHUI», «llomumiaouasl pacteHuii», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydena NTHIl U 3Bepel C
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUIOB, 00pPa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1IOLUsA U €€ pe3yJIbTaThl



MeTtobl u3yueHuss MakpodsBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSAIbI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emian. BUnb-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METOJbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAIOIMUYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MoJekyisipHO-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl  HM3YyYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  yHKYuULL.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmunel 1 cxeMbl: «OUIOTCHETUYSCKUH P JIOMIAN», «APXEONTEPUKC, «3BEPO3YyObIS
amepb», «Creronedans», «Punnodurs», «CemeHHbIe ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE Y  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTs», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI uelOBEeKa M IIMMIaH3e», «lJ1aBHbIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTHU IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKUUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHaydHble TPEICTABICHUSI O 3apOXKACHUU >KU3HMU (KpealnoHHW3M). ['umore3a MOCTOSIHHOTO
camMo3apo>KJIeHUs )KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnamnannanuy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOTIOTHS.

OcHoBHbIE ATanbl HeoOpraHuueckoi »Bosonuu. [InanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnueckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. VckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJIOTHAs  I€OXPOHOJOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHple 3Tanbl opraHnyeckoil sBosonyy. IlosiBiIeHne M 2BONIONMSA NEPBBIX KIETOK.
Opomronuss Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAaHME HMH CYIIH.
CemeHnnbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpoBbIE
*KHUBOTHBIE. J)KH3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnenne ampuOuidi U penTuiIni.



[TpoucxoxaeHne MieKomUTAIMUX U OTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas xapakTepucTHKa KJIMMara U TeoJIoTMYecKux ImpoueccoB. llosBienue u
paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH SKOJIOTHYECKUN KpusHc, ero ocodeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. [lacrep, . U. Meunukos, A. U. Onapun, Ix.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBONIOIUMNY, «['eoxpoHoNmornueckas mkanay, «HauampHble 3Tambl OPraHUYECKOW BOJIIOIIUN,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHUA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonuratroue», «Pa3BuTue IKM3HM B apXxeuWckod spe», «Pa3BuTue IKU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TNAJICO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM 3pe», «CoBpeMeHHas cucrtema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTENOB, KOJJIEKIIUA HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE TPENICTABICHUM O TPOUCXOXKIECHUU YeIoBeKa. Penuruno3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonacTBO denmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
AMOpHOTOTHYECKHE, (U3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUecKrue. OTIUYus dYeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  AHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIHANIbHEIE.
CooTHoIIeHre OMOJIOTHYECKUX M COITMATIBHBIX (PAaKTOPOB B AaHTPOIIOTECHE3E.

OcHOBHBIE CTaUU aHTpoIoreHesa. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYITBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE INPEIKH JIroAcH. UenoBek ymensli, NEepBbIE U3TOTOBJICHMS Opyaul Tpyna. UemoBek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UenoBek rennenbr0eprckuii —
001K MPeOK HEeaHAEPTaTbLCKOr0 YEJIOBEKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH1epTalbCKUn
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHbId COBPEMEHHOIO THUIA, JI€HUCOBCKUM
YeIIOBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka v maaeoreHoMUKa.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IyTH pacceleHus 4YejoBeKa 1Mo IuiaHere. EauHcTBO wenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBHUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3WUECKON (OMOJOTUYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MHOMYJISLUM.
buoconmaneHble  HcCClienOBaHUSA ~— OPUPOJBI  4YenoBeka.  MccinenoBaHue — KO3BOJIKOLUH
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOObl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOIMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymenslit», «HenoBek npsAMoXoaiiuiny, «JleHuCOBCKHII 4eT0BEK»
«Heanpaepransup», «KpomanboHIb, «l[Ipeaku dyenoBeka», «ITallbl BOJIOIUH YETOBEKAY,
«Pacsp1 uenoBeka».

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, NMPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoAykuuu (dotorpadum) KapTMH ¢ MHQPOJOTHYECKUMH U OHOIEHCKUMU
CIO’K€TaMHM TPOUCXOXKICHUS YeNloBeKa, (hoTorpaduu Hax0I0K MCKOMAEMBIX OCTAaTKOB UEJIOBEKA,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KUCTHU IIMMIIaH3€, MOJIENIN TOPCa MPEAKOB YEIIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXOKIECHUEM.

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTalHi 4eJI0BEKay.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3dMoOB H
HA0PraHU3MEHHBIX CHCTEM C OKPY KaloUlel cpeaou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymbGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
AKOJIOTUH C APYTUMH HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOEHUSA. DKCIIEPUMEHTHI B IKOJIOTUU: TMPUPOAHBIE U
nabopaTopHbie. MoenupoBaHue B dKOJIOTHU. MOHUTOPUHT OKPYKAIOIIEH CPEJbl: JTOKAIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaYeHHE HSKOJIOTMYECKUX 3HAHMM ISl YeJIOBEKA. DKOJOTHYECKOE MHUPOBO33PEHUE KakK
OCHOBa CBsI3€ll 4eloBeuecTBa € Mpupoaod. DOpMUpPOBAHUE SKOJOTUYECKOW KYIbTYypbl U
AKOJIOTMYECKOW TPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPYKarOIIEH CpebD».

JladopaTopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUNY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinusm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii (akrop. IlpucnocoOnenuss pacTeHH K MOIACPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHouieHHIO K Boje. I[Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHu3MeHHas. (DPHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN )KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuyeckue, dabpuyeckue). 3HayeHHE OMOTHYECKHX B3aUMOJEWUCTBUN JUISI CYLIECTBOBAHMUS
OpraHu3MoB B cpesie oouTanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallK >KUBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOiHOro secay, «llemu mutaHus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncaauzmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBbIE DPACTEHMs JAHHBIX TPYNM, KOJUIEKIUH KHUBOTHBIX,
oOMTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U KMBOTHBIX, 00JaJarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyeckHMe OCOOCHHOCTM PpACTeHUH U3 pa3HBIX MECT
oOUTaHUY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GbOpMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MoMyJisiinii. OCHOBHBIE TIOKA3aTENIN TOMYJISIIHHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa nomynsauuud. OleHKa YHUCIEHHOCTH MOmyisiuu. JluHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiuuu. KpuBble pocTa 4ucCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-crtparerun).

[Tonsatue 00 »HKoMOrMUecKoi Huimie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsumii. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUTpAIMil JKUBOTHBIX. buoimornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHpie mnupamMuibsl mOOMyisiuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruyeckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH pacTEHUN K paCCEICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHl, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeNIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKHUE TUPAMUIbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
IPUYMHBL. AHTpONOreHHbIe BO3JCHCTBUS Ha cykieccuu. KiumakcHoe coOOIIECTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  JKOCUCTEMBI. ArposkocucTema. ArporeHo3. Pazmuums wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUN  OpPraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISIUMA HM  3KOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeToqoI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenmu nuTaHus (macTOMIIHAs, JETPUTHAs)»,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOJIOrHIecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie Mmoxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BewIeCTB U MOTOK
SHEPTuu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBDY.

Jladoparopnasi padora «/3yueHnue pa3HOOOpa3usi MEJIIKMX TOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII WM TOWMEHHBIH JyT, 03ep0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas o0oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepnanckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKuBoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
skocucTembl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB |
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuii B uocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BbICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBINA MU OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHble OMOMBI cymny», «Knumarnueckue mnosca 3emnm», «Tynapay», «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Crenby», «CaBaHHa», «llycThiHmY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu paCTEeHU pa3HbIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienne noussl. OXxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kiinMara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Boranuyeckue caapl U 300JI0THYECKHE
MapKH.

OcHOBHBIE IPUHIIMIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U NMPHUPOAbI. ParroHanbHOE
PUPOIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOMOB MOHHMTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u duopecypcwvl. HayuonanvHuvle ungopmayuonHvle
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsi3HeHHe aTtMmochepbl», «3arps3HEeHHE TUAPOCcepbI»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U SKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepannu, KpacHoit KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
IpOorpaMM CpeaHero od1iero o0pa3oBaHys: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType NTUYHOCTHBIX pe3yabTaTOB OCBOEHUS MPOrPAMMBI 110 OMOJOTHU BBIIACICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHHE OOy4YaroOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momueéayuu K OOY4eHHUIO OWOJIOTHM, yenenanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTNYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIMXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMHU, IPUCYLIUMH  CHUCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYJIBTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIMuHOCTHBIE PE3YJIbTAaThl OCBOCHMSI MPOrPaMMbl 110 OMOJIOTUM JIOCTUTAIOTCS B €AMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U 1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe NMpaBWIaMd M HOPMaMU HOBEJEHHMS U CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, PAa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, aTPUOTU3MA U
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBa)XEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0O U  TpajuLMsIM
MHOTOHAallMOHAJIBHOTO Haponaa Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE PE3yAbTAThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHMEHTAlui, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEecCTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEATM3allid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIBHOM EATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HAaHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOUX JEHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3aJa4, YBAJKUTEIBHOI'O OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOI IpaX/1aHCKOW NIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAlLlMI0 M IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHSTHS LIEHHOCTEW CEMEWHOMN XU3HU B COOTBETCTBMM C TPAAULMSIMH HapoJ0B
Poccumn;

4) 3cTeTH4YeCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

NOHMMAaHHE U peau3aiys 3J10poBoro u 0ezomacHoro o0pasa >KM3HHU (310pOBOE MHUTAHHE,
coOI0ZIcHHe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHass (uU3UYECKass aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAHHWE IEHHOCTH NPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTMBHOM JESITEIbHOCTH TEXHOJIOTMUYECKON U COI[MAIbHOIN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JeSITENIbHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodhecCHOHATbHON AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHU Beei
KU3HU;

7) 3IKOI0TNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOUIEHHE K MPHUPO/Ie KaK UCTOUYHUKY JKU3HHM Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

OCO3HaHHUE TT100aJIbHOrO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCMONB30BaTh MPUOOpPETaEMbIE TPU W3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelIeHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IEHUE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HANpPaBIECHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKON KYJBTYpBI, OIIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YATATEJIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOIECHCTBUS
MEXY JI0JIbMH U ITI03HAHWS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEKa U OOllecTBa, B IMO3HAHUM HPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCHeueHUs
HOBOT'O YpOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUs OOIIEH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoit pu U3y4eHUH ONOIIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISL aHaiu3a U OOBSICHEHMS SBJICHUN
OKpPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbIE
3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh MHIMBUYalIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 0Opa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOEGHUS y4yeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClelloBaHUe, HAONI0/eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTue); YHUBEpCaJbHbIE
yueOHble JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHUBHBIE), 00ECIIEUNBAIOIIHE
¢dopmupoBaHre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOYy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare wu3ydeHuss OHMONOTMM Ha YpOBHE CpEAHEro oOmero ooOpa3oBaHUA Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIBHBIC YHUBEPCAJIbHBIE YUYCOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpOOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeneNaTh UENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTUKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PAa3IUYHBIC BUIBl JCATEIBHOCTH 10 TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTAaTh HOBBIE HJEH, Mpeajaratb OpUTHHAJIbHbIE MOAXOAbl U PpEUIeHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIOBApsAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGoOpMauu, HEOOXOAUMOM /7S BBIIOJIHEHUS YUEOHbBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TNPEICTaBICHUS OHOIOrMYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COTJIACOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHUH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPAaTETMUYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX W y4eOHBIX CHTYaIIX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATEIbHYIO AEATEILHOCTD, BBUIBISATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIUpATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, TOCTOSTHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH TI03HABATEILHON pepIeKCHN KaK OCO3HAHHsI COBEPIIAEMbIX AEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTHUBBI H apI'YMEHTBI IPYTUX IPHU aHAIIN3E PE3yIbTaTOB AESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH IPYTOTO YeTIOBEKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue sl OMONOrMM Hay4Hble 3HAHMS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JESATEIIbHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUM M MX NMPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX cUTyauusax. [IpenMerHbie pe3yabTaTsl NPEACTABIECHBI 110 F01aM
U3Yy4YECHUS.

[IpenmerHble pe3yabTaTbl OCBOEGHHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTb 3HAHUH O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOIBI U
peleHny mpodJIeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIMOJAraroline
OMOJOTHYEeCKHEe TEPMHUHBI U TIOHATHUSA (PKU3Hb, KJIETKA, OpraHU3M, MeTaboJu3M, TOMEeOocCTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOU3BEECHHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonoruueckne teopun (kinerouHas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
[IEPBOT'0 IOKOJIEHUs, PACLICIUICHNS], YUCTOTHI raMeT, He3aBUCUMOTr0 HaclieqoBanusa I'. Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILTEMEHTAPHOCTH);

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPraHOB U CHCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BeKa, OMOJOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa0O0IM3M), IPEBPALICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJCWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUSIMHU, MEX]Ty OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBeKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
GYHKUMUSIME, MEXIY JTarmamMud OOMEHA BEIECTB, JTallaMH KJICTOYHOTO IMKIJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
deHoTunom u (hakropamu cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

YMEHHE pellaTh OUOJNOTWYECKUE 3aJaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIY HCCIECIYEMbIMH OHOJIOTHYECKUMU TPOIECCaMU M SIBIICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOMOAATh MpaBWiia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSATH UX OSKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHuUs, aHATM3UPOBAThH MOJYYECHHBIE PE3YNIbTAThI U JeNIaTh BHIBO/IBI;

YMEHHE Y4YacTBOBaTh B YYEOHO-HCCIEOBATEIHCKON paboTe MO OMOJIOTUM, DKOJIOTHH U
MEAUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MyOJHMYHO MPEACTaBIATh
MOJTYYCHHBIC PE3YIIbTAaThl HA YACHHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeNOBaHUI B o0nactu
OMOJOTUM M MEOUIMHBI (KJIOHHMPOBAHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAalpaBiICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETHHOCTH B
obnactu OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEICKOTO X035HCTBa, MUIIEBON
MPOMBIIIUICHHOCTH, YTAyOJsATh IO3HABAaTEIbHBIM HMHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccuM M MPOAOJDKEHHE OHOJOrHYEcCKOoro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeIHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs Yy4yeOHOro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTHU B CHUCTEME €CTECTBEHHBIX HAYK, B
(GbOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B TIO3HAHWU 3aKOHOB
MPHUPOJBI U PEUICHUH YKOJIOTHMUYECKUX MPOOJIEeM YelIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIMOHAIBHOTO TPUPOJOIOIB30BAHUA, W B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIETh CHCTEMON OMONOTUYECKUX 3HAHUU, KOTOPAs BKIIOYAET OMpECNICHUs U
MOHUMAHWE CYIIHOCTH OCHOBOIIOJATAIOMINX OMOJOTHYECKUX TEPMUHOB W TIOHSATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonun), yueHus (A. H. CeseproBa — 0 mMyTaxX ¥ HaNpaBJICHHIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIIAJE€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS] U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHbIE NPU3HAKU: BUAOB, OHOr€OLEHO30B, JKOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOMYJISAUHN, TPUCIOCOOICHHOCTH OPTraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABIMBAaTh B3aUMOCBS3M MEXAY IMPOLECCAMU HBOJIONUH, JBHKYIIUMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM M MPUCIOCOOICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pA3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT0o00pa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TPOLIECCAMH W SIBICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJYyUYEHHbIE Pe3yIbTAaThl U 1€1aTh BBIBObI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MpPEJCTaBIATh
MIOJTy9YCHHBIE PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OIIeHMBAaTh THUIOTE3bl W TEOPUU O IMPOUCXOXKICHUM >KHU3HH, 4YelloBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPALICHHS TII00aTbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON e TEThHOCTH B
o0macti  OMOJOTMM, SKOJOTHUH, TPHPOJIONONB30BAHUS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOJISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJOHKEHHE OMOJIOrMYecKoro o0pa3oBaHMs B OpraHU3alUsAX CPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
5) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npecTaBiIeHuil B OMOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxosxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anys KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIIECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKkanys U GyHKIUNA 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [IpokapuoTnueckas kieTka
CtpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [TpakTuueckas padota «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

20 MUTOXOH/IPHH, TUIaCTHIBL. JlabopaTopHast 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH S11pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacIIeIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBbHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue mporeccoB (OTOCUHTE3a U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TPaTUCHTA
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5
pabota «CoznaHue MO BUPYCa»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
JKUBOTHBIX, PACTCHHI
41 HanotexHonoruu B OMOJIOTHH U MEIULIMHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpETapaTax)»
47 Peryisuus »)KU3HEHHOIO LIUKIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JlTaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHue TKaHeu 0.5
YKHUBOTHBIX»
Opransel. CucreMsl opranoB. JIaboparopHast

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHwusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHnu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBenocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTemMa dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAs

CHCTEMA )KUBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JIICTKOB

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.
JlaGoparopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padora «M3yueHue 1 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kKak MejI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapHallmoOHHOTO psiia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNBOCTb. 1
KomOunaTiBHAs N3MEHUYNBOCTD
89 MyTanonHasi ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBneHue 1 aHaau3 POJAOCIOBHOIN

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

*UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHI

OCHOBHbBIC HANpPaBJICHUS] CHHTETHYECKOU
ouosoruu

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3alli 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U UIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'HOI_II/ISI. ITaneonToMOrn4YecKyue
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOCHHUSI TIO3BOHOYHBIX YKHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydyeHue 3K0I0rnYecKuxX 0.5
aJanTanui 4eJI0BeEKa

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

51 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuortnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKkosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1
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OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BelecTs 1 MOTOK SHEPTHUU B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
paCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME










