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MOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buomnorus" (mamee - Oumosorwsi) Ha
ypOBHE cpeqHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mpenojiapanus ydeOHoro mpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YueOusiii npeamer «buonorus» yrmy0naéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISIETCSI OJHUM M3 KOMIIOHEHTOB IpeAMeTHOM oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusM @OIOC COO mnpodunbHbIE
y4eOHbIE MpPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
muddepeHpanii  oOy4eHUsT Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUS W
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 JTHX Yy4yeOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C MpodopUeHTAUECH OOyYaromuXcs M CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW OOJAacCTH HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEN,
MEJIMLIMHOM, SKOJIOTUEN, TICUXO0JIOTUEN, CIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo ydyebHomy mnpeamety "buonorus" maér mpencraBieHue o
Heau W 3ajadax u3ydeHusi yuyeOHoro mpeamera «buomorus» Ha yriyOn€HHOM
YPOBHE, ONpeAesieT 0053aTeibHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpIKaHUE, €T0
CTPYKTYPUPOBAaHHME TIO pa3fenaM W TeMaM, paclpeleieHrue Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh M3YyYEHUsS YYEOHOro MaTepuajia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTo Ipoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEW oOyuwatomuxcsi. B mporpamme mno Ouosoruu
peanu30BaH MPUHIUIT TPEEMCTBEHHOCTH C M3Y4YCHUEM OHOJIOTUHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ojarojgapss 4emMy MpPOCMaTpUBAETCS
HAMpaBJICHHOCTh HA  TIOCIEAYIOIIEe pa3BUTHE  OWOJIOTHYECKUX  3HAHHM,
OPHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKalolew mnpupoaHoil cpene. B
OporpaMme Mo OMOJIOTMHM TaKXKe MOKa3aHbl BO3MOKHOCTH Y4E€OHOTo MpeaMmeTa
«buonorus» B peammsamuu  TpeboBanmit DPI'OC COO k MmIaHUPYEMbBIM
JTUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYYEeHHS U B
GbopMHpPOBAaHWN OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHHOW  JCSATEIHHOCTH
0o0yJaromuxcsi MO0 OCBOCHHUIO COJIEpXKaHUsSI OMOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YpOBHE CPEJHET0 00111er0 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro oduiero oopasoBaHUs
3aBepuIaeT OHMOJOrHMYecKoe o0pa3oBaHHWE B IIKOJE W OPHUEHTHPOBaH Ha



paciidpeHre U yriayOjeHue 3HaHHM OOydJarommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPDHOM W KJIETOYHOW OWOJOTUH, SMOPHUOJIOTUUM U OUOJOTUU Pa3BUTHS,
TeHETHKHU, CEIEKIIMU, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue ydeOHOoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY IMOJIYYEHUIO
Ouonormueckoro  oOpa3oBaHHsi B  By3aXx M OpraHU3alUsAX  CPEIAHETO
npodeccuonanbHOoro 0opazoBanusi. OCHOBY €ro COJEpPKaHHUS COCTABISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUW, TIONYYEHHBIX TMPU  HM3YUYCHUH OOydarouuMuUcs
COOTBETCTBYIOIIUX CUCTEMATHYECKUX Pa3/ejIOoB OMOJIOTMM HAa YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYYalOT pa3BuTHE. Tak,
pacmIMpeHbl U YriayOsJeHbl OHMOJOTMYECKHWE 3HAHUS O PACTEHHSIX, MXUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKW3HH,
JOTIOJIHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIAIHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI IS MOCIIEIYIOLIErO
BbIOOpa mnpodeccun. Bo3MoxkHa Takke MHTErpanus OUOJOTMYECKHX 3HAaHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJIYYEHHBIMH OOYYAIOIIUMUCS MPU H3YyYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o yuyeOHoMmy mpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE Il KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3alliH, SBOJIIOIMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpasus minaHeTel. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHUHM, SMOPHOJOTHH U
OMOJIOTMM Pa3BUTHS, TEHETUKU U CEJIEKLIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOTHH, AKTYaJIU3UPYIOTCA 3HAHUS OOydYaromMXcs MO OOTaHHMKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce wu3ydaroTcs 3BONIOLHMOHHOE
y4eHHUEe, OCHOBBI DKOJIOTUU U yUeHHUEe 0 onocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00eceUUTh  OCBOCHHWE
oOy4aromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIIUIIOB U TPaBUIIL,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOT000pa3MM M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMYJISLHH,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
HCCJIEIOBAHMIX B OMOJIOTUH, MPUKIAIHBIX aCTIEKTaX OMOJOTHYEeCKUX 3HaHUM. s
pa3BUTUS M TOJJCPKAHUS MHTEpeca OOydarolmuxcs K OHMOJOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COJAEPKaHUU MPOrpaMMBbI
N0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHHS W Pa3BUTHUS
TOM WM HMHOW 00ylacTh OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B pPeIlICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(YHKUIHMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra U MNpuoOpeTeHue yMEHUn
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeAeaEHHONU obnactu
npoecCHOHaNbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoNorHen, Wiu K BBIOOPY
y4eOHOT0 3aBEACHUS SISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayO0iIE€HHOM ypOBHE 00€CTIEYMBACTCS PEIICHUEM CIEeIYIOIINX 3a1a4:

OCBOCHHE O0YYaIOUIUMHUCA CUCTEMbI OMOJIOTMUECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OHMOJOITMYECKUX CUCTeM (KJIETKa,
OpraHu3M, MOMYJIALMS, BUI, OMOreo1eHo3, Onocdepa); 0 BBIIAIOIMMXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HaKOMJIEHUE OOYYaroUIMXcs C METOJAAMM IO3HAHUS JKUBOM TMPUPOIbL:
UCCJIE0BATEIbCKUMU  METOJIaMH  OMOJIOTMUECKMX HayK (MOJIEKYJSIDHOU H
KJIIETOYHOW OHWOJIOTMHM, SMOPHOJOTMM U OWOJIOTMM pa3BUTUSA, TEHETUKU U
CEJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOM OWOJNIOrHM, IaJCOHTOJIOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTHYECKHX
UCcCleoBaHui B JabopaTtopun W B mpupose (HabmroleHue, HM3MEpEHHUeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSMH: CAMOCTOSITEIbHO  HAaXOJWTh,
aHAJIM3UPOBATh W MCMOJIb30BaTh OMOJOTMYECKYIO HH(OPMALMIO; IMOJIb30BATHCA
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIUBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIBbHO-DKOHOMHYECKUMH U 3KOJOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIIEHMBATh MOCIEACTBUS CBOEH AESATENBHOCTH IO
OTHOIIICHUIO K OKpY>Karolled NpUPOTHON cpene, COOCTBEHHOMY 3J0pPOBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBATH U  COOJIOJATh  MEpHI
MpOoPMIAKTUKA WHOEKITMOHHBIX 3a00JICBaHMM, TIpaBUjia MOBEICHUS B MPUPOJE H
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM >KMU3HEAESTENBHOCTH B YpPE3BbIUAMHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOTEHHOrO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUUXCsl MHTEIJIEKTYalbHbBIX U TBOPUYECKUX CIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIIAIOLIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHH, pEelIaeMbIMU €10 MpoOJieMaMU, METOAOJIOTHei
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAJIbHBIX
UCCJIeIOBAHUM, pelIeHHs] OMOTOTMYECKUX 3a]1ad, MOJEIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y O0YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM MPHUPOJE B
IIEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE FKOJIOTUUYECKOMH,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEICHUS B MPUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHrue  OOy4YaIOMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIIONB30BaHUN (COOIO/ICHNE TPABWJI MOBEJIEHUS B MPUPOJE, OXPAHbBI
BHJIOB, DKOCUCTEM, Oroc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBSI M 37]0POBBS
OKpyXaromux JroAeil  (coOmomeHuss Mep mpoduiakTukd — 3a00JEBaHUM,
oOecrieueHrne OE€30MaCHOCTH >KU3HEACSITEIIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHh€  YCIOBMM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOy4YaroIIMMHCS
VHJIUBUTYJIbHOMN oOpazoBaTeabHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
HOCIEAYIOUIEMY TNPOPECCHOHANIBHOMY CaMOONPEICIEHNUI0, B COOTBETCTBUH C
MH/IMBU1yaJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO111ee 4ynCa0 4YacoB, OTBEACHHBIX HA U3YYEHHE OMOJIOTMHM HA YIIIyOJIEHHOM
YpOBHE cpeaHero o0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/ieno).

O10op OpraHm3anvoOHHBIX (OPM, METOJOB U CPEICTB OOy4eHHUs OHOJIOTUU
OCYILIECTBIISIETCS C Y4ETOM CHEHU(PUKU €ro COoAepX aHHs U HaNpaBJIE€HHOCTU Ha
OpOAODKEHHE OHOJIOTUYECKOT0 00pa3oBaHUS B OpPraHM3alUsIX CPETHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUU OMOJIOTHH Ha Yyri1yOlI€HHOM YpOBHE
ABJIIETCS TMPOBEJICHUE JIaDOPATOPHBIX M MpPaKTHUECKUX paboT. Takke yudactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M Yy4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCSd y4YUTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Copnepkanue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAas Hayka. KpaTkas ucropusi pa3BUTHS
Owonornu.  buonormyeckne HAayKM M HM3y4aeMble UMH  TPOOJIEMBL.
dyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE WCCIEIOBaHUSA B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JapBuH,
V. I'apgeit, I'. Mennens, B. 1. Bepnaackui, U. I1. I1asnos, 1. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JAPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cuUCTEMBl Kak NpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JIUCKPETHOCTb U ILEJIOCTHOCTb,
CJI0HOCTb W YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPTaHU3aLNs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreorneHoTHueckuit), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKK KUBOro. JKu3HL Kak (opMa CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne kuBBIX cucteM. MeToasl Ouosiornueckoil Hayku. HaOmroneHwue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTHU3auus, MetaaHan3. [loHsTre o 3aBucCUMON 1
HE3aBUCHUMOM TmepemMeHHoW. [lmanupoBanune »skcnepumenTta. llocranoBka wu
npoBepka rumnote3. Hynesas runores3a. [lonsarue BoIOOpKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKaxkeHUA pe3ynbTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HWY, «bHonorndeckue
cuctembl», «CBOMCTBA KHUBOW MaTepum», «YPOBHH OpraHU3AlUU KUBOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusma», «buoreorenosy», «buocdepay, «Metomabl
W3yYECHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpPH
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Knerka — cTpykTypHO-(QyHKIIMOHAJIbHAS e€AWHUIIA >kuBoro. Hcropus
OoTKpbITUA KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIDPHOM W KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, MEeTo] MEYEHBIX aTOMOB, AU(depeHInaIbLHoe
HEHTPU(PYTUPOBAHUE, KYJIHTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvras muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoOHCTpanun

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

Tabmuibl u cxeMbl: «CBETOBOW MHUKPOCKOID), « DIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl PaCcTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «l3yuyeHue METOOB KJIIETOUYHOW OHOJIOTUHU
(xpomatorpadusi, snekrpodopes3, auddepeHnnanbHOe EHTPUDYTrUpOBaHHE,
[TLIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI.
Bonma m e€ poib kKak pacTBOPUTEINs], pPEAreHTa, y4acTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpErysanuu. MuHepallbHbIe BEIIECTBA KJIETKH, WX OHUOJOTHYECKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BeIIECTBA KIETKUA. buonornueckue mnoauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKkoBoil Mosiekysbl. [lepBuuHas
CTpyKTypa Oeika, MHenTHAHas CBsS3b. BTopuuHas, TpeTudyHas, 4YeTBEpTUYHAs
cTpykTrypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukamus  OeiakoB.
buonoruueckue Gpynkunm 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOJTUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. l'uapodunsHO-TUIPOdOOHBIE cBOlicTBA. Knaccudukanus Tumuos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoicTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun xommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ononorndeckue pynkuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenune monekynbel AT®. Makposprudeckue cBa3u B Mojekyiie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE IEPEHOCUMKH, UX (QYHKLIHUU B
kinetke. Jlpyeue Hyxneozuompugocghamer (HT®). CexsenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuUOJOTHs: OMOXUMHUYECKUE U OHOPU3NUECKUE UCCIETOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJeKyl. Modenuposanue
CMpPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuili ouzaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpertsr: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuH,
@. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpenesnieHMe XUMHUYECKMX JOJEMEHTOB B  HEXKHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxemsl: «llepuoguyeckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOIbI», «BellecTBa B COCTaBe OpraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKyIl
yraeBoaoBy», «CTpoeHue MOJIeKyJd JUNUaoB», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue monekyibl ATO».

O6opynoBaHue: XuMu4ecKkas nocyza u 000pyoBaHuE.

JlabopaTtopHnasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
pEAKLIUI».

JlaGoparopnass  padora  «lMccrmenmoBaHWe — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKINH KIETKU

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00Pa30BaHUS KIIETKH.



CtpoeHne mpokapuoTHIecKoi KiIeTku. Kierounasi cTeHka OakTepuil U apxeu.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoHON U aBTOTPOGHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapHUOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[na3zmatuueckass MeMOpana (masmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3ust, obneruéHnass auddy3us), akTUBHBIA (TIEPBUYHBIA W BTOPHUYHBIMI
aKTUBHBIM TpaHcropT). Ilomynponuniaemocts MeMmOpanbl. PabGora Hatpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, Paronuro3. Dk3o1uTo3. Kiuerounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[urtomna3ma. [luto3one. LluTtockener. [Buxkenune nuromnasmel. OpraHou bl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CeTb
(BIIC), anmapar ['oxabmku, JTU30COMBI, UX CTpOCHHE W (PYHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHoOUIOB KIEeTKH. CTpoeHue TrpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eaxkos ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmajgkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas ¢yHkius ammapara ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyoinn pacturenbHbix KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IJTACTUIBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHApWUN W Tuiactui. llepBudnsbie,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOMIACThl, XPOMOIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opraHouasl kietku CTpoeHue W (QyHKIMH HeMEeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmeo.
MukpodunaMeHTsl. Axkmunogvle Mukpoguiamernmysl. MBpIllIEUHbIE  KJIETKH.
Axmunoevle KOMHOHEHmbl HeMbluleuHblx Kiemokx. Muxkpotpyoouku. Kietounsiii
ueHtp. CTpoeHMe U JBWXKEHUE JKTYTHKOB M pecHHYeK. MUKpoTpyOouku
nuTomiasmel. LlenTpuons. benku, accoyuupoeanmvle ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopuvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mmumo3ze. SfoepHvili
mpancnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE 3YKApPUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pPacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «/3ydyeHue CTpOEHHSI KJIETOK Pa3IUYHBIX
OpraHU3MOB).

IpakTHuyeckasi padora «/3ydyeHue CBONCTB KJIIETOUHONH MEMOpPaHBD».

JlabopaTopnass padora «lccnenoBaHue IUIa3MOIM3a WU JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuueckass  padora  «M3ydyeHue  [IBWKEHMS  LUTOIJIA3MbBl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMHUIIALINS M AUCCUMMIISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbl ooMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTudeckoe obecnedeHue KIeTku: mnpespamieHue ATO B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. OTinunst pepMEeHTOB OT HEOPTraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvlli pomocunmes y obaxmeputi. Ceemocobupaiowjue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIIacTOB B MPOLECCE
dotocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoovixanue, Cz., Cy. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3znuuHbIX (PaKkTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTPUPUUUPYIOIIUE OaKTepuH, KeJle300aKTepuu, cepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buael Oposkenus. [IpomykTbl OposkeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH O0JIE3HEN.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3TAM. [ TUKOIN3 — OECKUCIOPOHOE PACIICTICHUE TIIFOKO3bI.

buosiornueckoe OKMCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHUIA B
mpoiieccax Omosoruueckoro okucieHus. [{ukmmueckne peakuu. OKUCTUTETHHOE
dochopunupoBanue. Iuepeus memopanrHoco epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaswl. llpenumyiecTBa a’poOHOTO IMMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, 000pYJIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  pabGora «l3ydyeHuMEe  KATAIMTUYECKOW  aKTHMBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

Jlaboparopnasi padora «/3yyeHue (PEpMEHTATUBHOTO pacCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladbopaTtopnass pa6ora «CpaBHeHue TporieccoB  (oTocuHTe’a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuuu MatpuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoM nHpopmaluu. ['eneTnueckuit
KOJI, ero cBoucTtBa. Tpanckpunuuss — marpuudbld cuHTe3 PHK. [Ipunummel
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoii knemxe. Hexooupyrowue PHK.
Tpancisuus u e€ stansl. Yuactue TpancnopTHsix PHK B OnocunTese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasienusi o cmpoenuu 2eHog. OpraHuszalsi reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepoHa (®. XKaxo0, XK. Mano). Monexynsapuvle Mexanuzmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peaynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTOUHbIN roMeocTas.

Bupycel — HekeTouHbie (hOpPMBI KU3HU U O0NHUratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHvili yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazcos.
Obpamuas mpauckpunyus, pesepmasd, UHme2pasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoecpammupyemvle pyukyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosnbiios, 1. 1. IBaHOBCKMiA.

Tabmuubr u cxemsl: «buocunaTe3 O6enkay, «I'eHeTrnueckuii kKoay», «Bupycen,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOIEIN BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1uki, ero mepuoabpl W peryisnus. WHTepdaza u MHUTOS.
Oco0eHHOCTH TpOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KieTkd K
nenenuto.  [IpecuHteTndyeckwii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH WU
MOCTCUHTETHUYECKUH (MMPEMUTOTUUECKUI ) MepUO bl UHTEP(DA3BI.

Martpuunbiii cunares JHK — perumkanms. IIpunnunsr pernmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  IMOJYKOHCEPBATHBHBIA  CHHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexannsm permukaruu JITHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuOTHUIl. JIUTIIOMIHBIN U
raryIouJIHBIM  HAO0Opbl  XpomMocoMm. ['omosoruuHble XpoMocoMmbl. IlosoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuro3. CTaguy MUTO3a W MPOUCXOIAIIME B HUX

npouecchbl. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MUTO3A.

Perynsinusa MUTOTHYECKOrO LWKIAa KIeTKU. [Iporpammupyemasi KjaeTO4Has
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (DyHKIMOHAJIbHAs TeHOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoecHHe
xpomocomy, «Pemumkanus JJHK.

O6opyaoBaHuE: CBETOBOM MUKPOCKOII, MUKpOIIpernapathl: «MuTo3 B KJIeTKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlabopaTtopnasi pabora «HaGmroneHrne MuTo3a B KJIE€TKaX KOHYMKA KOPEeIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenne u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUSI M JKU3HEACHATENBHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. bakrtepumu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHUallbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, QYHKIUNA WU
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TeHepaTUBHBIE OpraHbl pacTeHuid. Opranbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KMBOTHBIX. HapyxHblli U BHYyTpeHHHU ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBH>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PECHUYHOE. JIBHMKEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPOIIU3MBI M HACTUHU. JIBHIKEHHME MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHnue BOABI, YIJIEKUCIOTO Tra3a H
MUHEPAJIBHBIX BELIECTB pacTeHUsMHU. lIuranue kuBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [IumeBapurensHble xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe apixanue. JlpIxarenbHasi OBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOECHUSI JIETKUX T[MO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUI U
MJIEKOMUTAIOMUX. Perynsmus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopt BewecTB y JKHUBOTHBIX. KpoOBEHOCHass cucrema u €€ OpraHbl.
KpoBeHocHasi cucTteMa MO3BOHOUHBIX JKUBOTHBIX U  denoBeka. Cepare,
KPOBEHOCHBIC COCYlIbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenue y opranusmoB. Beinenenue y pacrenunil. Beiaenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. OuibTpanus,
CeKkpelus U 00paTHOE BCAChIBAHHE KaK MEXaHWU3Mbl paOOThl OPraHOB BbIIEJICHUS.
CBs13b IOJIOCTH T€JIa C KPOBEHOCHOM U BBIIEIIUTENIBHON ccTEMaMHU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M (QyHKIIMOHUPOBAHKE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M WUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeactsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJHBIE.
3amura opranu3Ma oT Oosnesneil. IMMyHHast cuctema dyenoBeka. KieTouHblilt u
TYMOpaJbHBIA HUMMYHUTET. BpoXnEHHBIH u TpHOOPETEHHBIA Ccrenu(pruIecKuii
UMMyHUTET. Teopust KioHanbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurensHble OTBETHI OPraHu3MoB. Posib Bpoxk1€HHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI.

PazgpaxxumocTte u  peryisiius y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTts u  perymsuus y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryisiius y >KUBOTHbIX. Hepnas
cucTeMa u €€ OTJeNnbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['yMopasibHas peryiisiiivsl U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M 4YEJIOBEKa.
JKenes3pl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHON cucteM. [ wumorasamo-rumnoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepum», «lIpocrenmme», «Opranbl IBETKOBBIX PAaCTEHUIN»,
«CucTteMbl  OpPraHoB  TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHune
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue credmsy,
«CTpoeHHEe JIMCTOBON IJIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJET 4YeslOBEKay,
«IIumeBapurenbHass  cucrteMa», «KpoBeHocHas cucrema», «JlpIxarenbHas

CHCTEMAY, «HepBHast  cucrtemay, «Koxay, «MpleuHas CHCTEMAY,
«BeigenutenpHas cucteMa», «HIOKpUHHAs cucTemMay, «CTpOEHUE MBIIIIBD,
«AMmyHUTETY, «KumeunomnonoctHeiey, «CxemMa  NUTaHUS  pacTEHU»,

«KpoBeHOCHBIE  CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPH»,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctemMa peio», «HepBHas cucrema nsarymkm», «HepBHas — cucrema
npecMbikaromuxcs», «HepBHas  cucrema  nruiy, «HepBHas — cucrema
MiIeKonuTaux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MUKPOMNPENAPaThl OAHOKIETOYHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIKOCKOB, KOJUICKIWU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX PAcTEHUM, repOapuu
pacTeHHMil pa3HbIX OTACJIOB, BIIAXKHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBeKa,
000py0BaHuUE I IEMOHCTPAIIMU TOYBEHHOTO U BO3AYLIHOIO MUTAaHUS PACTEHUIA,
pacuieruieHust Kpaxmasia u 0eJKoB MoJ AecTBUEM (pepMEeHTOB, 000pYI0BaHUE JIJIS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «/13yueHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHuW3MOB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHWE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBble KieTkn, Wik rameTtsl. Meio3. Craauu
Meno3sa. [loBenenne xpomocom B menose. Kpoccuarosep. buomorndecknii cMbICi
MeHo3a M IIOJIOBOTO Iporecca. Melo3 M €ro MeCTO B JKU3HEHHOM LIHMKIIE
OpPraHHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y ;KUBOTHBIX. [10J10BBIE JKeENE3BL.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpHOIIOrUs — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha U3 enagHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgoecenos u moodenu mopghoeenesa. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOsieHuUs.
Jlemepmunuposannoe u Hedepmunupogannoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONMIUX. 3apOJIbIIIEBhIE JTUCTKU
(ractpyssauust). 3akiagKa OpraHoB U TKaHe# U3 3apOJbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (SMOpUOHATbHAS WHIYKIIHSA).
3aknagka IUIaHA CTPOCHUS JKUBOTHOTO KAk  PE3yJdbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpHUOHAIBHOE pAa3BUTHE Pa3IAYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTaomMOpuoHanbHBIM mepuoa. IIpsmoe u
Henpsimoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX H
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKOoe 3HAYEHHE NOPSIMOrO MU HEMPSIMOTrO



pa3BUTHUSA, UX PACOPOCTPAHEHHE B MpHUpoJie. TUIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy poCTa )KUBOTHBIX U 4yesoBeka. CTaiuu MoCTAIMOPUOHATILHOTO Pa3BUTHS
y JKMBOTHBIX U 4esioBeka. [leproapl oHTOreHe3a yenopeka. CTapeHue U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

PasMmHoxxenune u paszButue pacreHuil. ['amerodur m crnopodurt. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Meno3a.
I'ametorenes y pacteHuil. OIUIOJOTBOPEHUME M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoliHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pEryJIsSIlIui OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX.

JemMmoHCTpanuu

[Toptpersr: C. I'. HaBammn, X. [lIneman.

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOxeHUEe», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3sMHOXKEHHE XIaMUIAOMOHAIb», «Pa3MHOXKEHHE SBIJICHBIY,
«Pa3MHOX)eHUEe THUAPBY, «Meio3», «XpoMmocomel», «lamerorenes», «CTpoeHue
SUUEKJIETKH U criepmato3onna», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HenpsiMoe pas3Buthe», «Pa3Buthe wmaiickoro xyka», «Pa3zButue capaHumy,
«Pa3BuTHe JATymIKn», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX PACTECHUNY,
«CTpoeHue CeMsH OJHOJOJBHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI  MxXxa», <OKU3HEHHBIM MK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

IIpakTnueckas padora «BpisiBIEHHE NPHU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINAX
pacTEeHUIN.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konmemosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumogeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBHI,
aJUIeJIbHBIC TEHbI, ANIBTEPHATUBHBIC TNPHU3HAKHA, JOMWUHAHTHBIN W PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTHI, (PEHOTHII.



OcCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUN,  IUTOJIOTHUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Komnsios, H. H.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaens — 3aKoH

eAMHO00pa3usl ruOpHI0B epBoro nokosieHud. Ilpasmino nomuaupoBanus. Bropoi
3aKkOH MeHnensa — 3aKOH paculeruieHus Ipu3HakoB. lLluTonornueckue OCHOBBI
MOHOTHMOPH/IHOTO CKpEIIUBaHus. [ unores3a YucToThl raMer.

AHanm3upyomee ckpemrbanue. [[poMexyTOUHBIN XapaKkTep HACJIEIOBaHHUS.
Pacmiernienne npu3HakoB PH HETIOJIHOM JIOMAHHPOBAHUU.

JurnbpunHoe ckpeuBanue. Tpetuil 3akoH MeHens — 3aKOH He3aBUCUMOT'0
HacjelOBaHWs ~ MpU3HAKOB.  lluTromormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpELIMBaHHUs.

Cueriennoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuerieHHOE
HACJIECJOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXAY I'eHaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXAHU3M ONPEAEIICHUS T0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reda. MHOXECTBEHHBIM auIenu3M. B3auMoaeicTBue HEAUICHIBHBIX TI'€HOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHHM, >KMBOTHBIX M YEJIOBEKA, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHM.
['eneTnueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO39UH
— MapasuT» U «XO35IMH — MHKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS H
M3MEHEHUs HaCJIeICTBEHHOW NH(OPMALlMU B TOKOJCHUIX KJIETOK U OpraHU3MOB.

JlemoHCTpanuu

[Toptpersr: I'. Menaens, T. Mopras.

Tabnuub! u cxembl: «llepBblii 1 BTOpoii 3akoHbl Menaens», « Tpetnii 3akoH
Menpens», «AHamu3upyrolmee CKpemuBaHuey, «HenoiHoe ITOMUHUpPOBaHUEY,
«ClenjeHHoe HacjeloBaHUe TMPHU3HAKOB y Apo3oduibl», «['eHeTnka momay,



«Kapuotun uyenoBeka», «Kapuotun apozoduiey, «Kapuotunm nTumm,
«MHOKECTBEHHBIN ajIeIN3M», «B3anmMo1eiCTBUE TEHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
TUOpPHUIOB TIEPBOIO TIOKOJEHUST M pacHICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJIECIb JIA
JEMOHCTpAllUM CILEIJICHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yabTaTOB  MOHOTMOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IlpakTnueckass pabGora  «l3ydyeHue  pe3yabTaToOB  JUTHOPHIHOTO
CKpCILUBAHUA Y APO30(PHUITBIY.

Tema 13. 3akoHOMePHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpeabl Ipu  (GopMUpOBaHUU (HEHOTHIIA.
N3MeHunBOCTh Npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

Mopaudukanronnas u3MeHYuBOCTb. Posb cpenbl B opmupoBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakunu mnpusHaka. BapuanmoHHBIN
pan u BapuarmoHHasi kpuBas (B. Horanncen). CpoiicTBa MOau(PUKALIMOHHON
V3MEHYMBOCTH.

I'enHoTHnMUYEeCcKas U3MEHYMBOCTh. CBOMCTBA F€HOTUIIMYECKON M3MEHYMBOCTH.
Buapl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOnHaTuBHAs WM3MEHYMBOCTH. MeH03 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON N3MEHYHUBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmoHHass HM3MEHYMBOCTh. BHIbl MyTauuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAaHHbICE MyTaluuW. SnepHblie U
nuToIUIa3MaTuueckue mMyrtauuu. CoMaTndeckre W moJioBble MyTanuu. [IpudmHbl
BO3HMKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSAHUE HAa OpPTraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOIecca. 3aKOH TOMOJIOTUYECKHUX pPSIIOB B
HaciencTBeHHo m3MenunBoctu (H.M. BaBunoB). BHesnepHass M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb DNUSEHEMUYeCKUX ¢Hakmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOB.

JdemMmoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl u  cxeMbl: «Buabl  u3MeHUHMBOCTHY, «MoauduKaMoOHHAS
W3MEHYHUBOCTHY, «KoMmOnHaTHBHAS W3MEHYHUBOCTBY, «Meriosy,
«OnnonorBopenuey, «I'eneTnueckue 3a00yieBaHUs YeloBeKay, « BUIbI MyTaIniiy.



OOopynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtamuu y JApo3oduiibl  (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun yenoBeka. MexayHapoaHas IporpaMMa HMCCIENOBaHUS Te€HOMA
yejaoBeka.  MeToApl  M3Y4YEHHsS] TIEHETHKM  YEJIOBEKa: TIEeHEAJOTHYECKHI,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpemeHHOEe ONpEACIEHUE TE€HOTHUIIA!
MOJTHOTEHOMHOE CE€KBEHUPOBAHWE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I[P-ananu3a. Hacnencreennsie 3a001eBaHus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE
Ooyie3HM uyeroBeKa. boie3HW ¢ HaCIEICTBEHHOW IMPEeapaclooKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOoBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCHEKThl MCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS I'€HOMA M CTBOJIOBBIX KIIETOK.

['enernueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. [ eHeTnyeckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel U cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs T€HETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiI€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi OpraHn3mMoB

JloMecTukanusi W CeJleKUMs. 3apOXkKACHUE CEIEKIMA W JOMECTUKAIIUU.
Yyenne H. WM. BaBwioBa o lleHTpax mpouUCXOXIEHUS W MHOT00Opasus
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
#*uUBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TI'OMOJOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM paboThI.

Metonpl cenekuMOHHONW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. DTarnsl KOMOWHAIIMOHHOMN CCJICKLIUU. HUcnsiTanne
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLECHKH
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolbio aHanu3a JIHK.

HcKycCTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIHMOHHOM  paloThlI.
PannanmoHHbI M1 XUMUYECKUM MYTAreHe3 Kak NCTOYHUK MYTAallui y KyJIbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHWE TEHOMHOIO pPENAKTUPOBAHHUS U METOJOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMH PACTEHUIN U KUBOTHBIX. «3enénast
DesOIoOYUAY.

CoxpaHeHHE U W3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHI U
UX JUKAX pOAMYENd i1 CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpaumenue u  ynpaeieHue
2eHeMUYeCKUMU pPecypcamu CenbCKOXO3AUCTNEEHHbIX U NPOMBICAOBHIX HCUGOMHBLX
8 Yensax YAVUUEeHUs CYueCmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpuUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHLIX UCCAe008aAHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[loptpersr: H. 1. BaBunos, . B. Muuypun, I'. /[[. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxembl: «LIeHTpbI MPOUCXOXKIECHHUS 1 MHOTO00pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHONW W3MEHUYHUBOCTW,
«Metopsl cenexkiuny, «OTnanéunas rudbpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOA0B CEIEKIIUU PACTEHUID.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHnD.

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHUXKEHMSI CEJIEKIIMM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENLHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTeXHOJIOTUsI U CHHTETHYECKAS OHOJIOTHS

OOBEKTHI, MCHOJb3yeMble B OHMOTEXHOJIOTHMH, — KIJIETOYHBIC W TKAHEBBIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 1704 XapaKTEepUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEeMe. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsoruid. [Ipon3BoAcTBO OeKa, aMUHOKUCIIOT U BUTAMHHOB.

Coznanve TEeXHOJOTUH U MHCTPYMEHTOB II€JICHANPABIECHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEeYaromrecs B IpUpoie OMOCUHTETUUECKUE MTYTH.



Kierounasa unxeHepus. MeToasl KynbTypbl KIETOK M TKAHEH PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuauzanuss U COMaTHYECKHM
sMOpuoreHe3. lcnonb3oBaHue TaljoOWIOB B CEJIEKUMM pacTeHuil. [llonyuenue
MOHOKIOHANbHBIX anmumel. Mcnoav3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meduyune. VICKycCTBEHHOE OILIONOTBOpEeHHE. PeKoHCTpyKuus
ANIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIAaHTALUU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KYTbMUSUPOBAHUS U  MUKPOKIOHANLHO2O
DPASMHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbINYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
KoHCcTpyupoBanue pekoMOnHaHTHbIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIOCTHKEHUs W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTHUECKHUE U 3TUYECKHE MPOOJIEMbI T€HHON MHKEHEPHH.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meauuuna. [TLP-
AuarHocTuka. MeraOOJOMHBIM aHajau3, TEHOLIEHTPUYECKHM aHaau3 MIpoTeoMa
YesoBeKa Ui OLEHKU COCTOSIHHS €ro 310poBbi. lCnosib30BaHHE CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuommxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKUX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTro OMONpPHUHTHUHIA U ckadoyauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 OOecreyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneit OPBU, ycTaHOBiIeHHME MOJEKYJISPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-cogepskamumx BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
MpOU3BOACTBEY, «KieTounast nnxxenepus», «I'eHHass THKXEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHrne MOJIOUYHOKUCBIX IPOAYKTOBY.

JKckypeust  «bUOTEXHOJOTHUSI — BaKHEWIas MPOU3BOJUTENbHAS —CHUJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BuTHE 3BOJIONMUOHHBIX MPEACTABJICHUH B
Oonosiornu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHM3Ma. JKu3Hb 1 Hay4yHas nestenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BoJitolinK BUAOB 1o Y. lapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUsI OpPraHUW3MOB, HACJIEJCTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHueckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBomtouuu. CoBpeMeHHas JBOJIOLNMOHHAS  Ouojorusa. 3HAYeHHUe
ABOJIIOIIMOHHOM TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . lImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil mnpupoabl (no K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuit u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «@opMbl 60pbOBI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodbpasue KyJabTypHBIX (HhopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE IOJIOKEHHSI CHHTETUYECKON TEOPUU IBOFOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[TonmynsAanuus Kak 3JIeMEHTapHas €IMHHNA 3BOJIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pPa3HOOOpa3us U CTPYKTypbl nomyssiiuil. M3meHenue
reHooHJla TOMYJSLUMU KAaK 3JIEMEHTAPHOE HSBOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OnemenTapHbie (DaKTOphl (IBWKYIIME CHJIBI) SBOJIONUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIPaBJIEHHbIE HW3MEHEHWs 4YacTOT ajieaed B Homyiranusx. Oddext
ocHoBatensd. JIpgexm oOymwuirounoco copaviwka. CHudiceHue 2eHemuuecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha 2ernos 6
oonvuwux u  maneix  nonynayuax.  Murpamun.  V3omsmus  mOmymsIdn:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EctecTBeHHbIl 0TOOp — HanpaBisitouii  ¢akrop sBoiouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIWM, CTaOWIM3UPYIOMIMM,  pa3phIBAIOIMINN
(mm3pyntuBHbIi). [lonoBoit oTOOP. BO3HMKHOBEHWE W DBOJIONUS COIMAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3nukHoBeHne — mpucnocoOiieHud y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [lpuMepsl mpucnocoOieHnit y Opranu3MoB: MOP(OIOTrHUECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOIOIMU. M3omsamus — kiodueBod ¢akTtop BumooOpazoBanus. llytu u
CIIOCOObI BUI000Pa30BaHUS aJIONAaTPUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumiIouMU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPA3HsL.

Ponb  sBoMIONIMOHHOW OWoJlorMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6Mopa3zHooOpa3usi. MUKPOIBOIIONMS M KOIBOJIOLMS Mapa3suTOB U UX
X03s51eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

[Toptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepra», «JIBmwkyiue
CUJIBl IBOJIIOLIUNY, «JKOJOTMYECKas M30JSLUs MOMYJSUUA CEBAHCKON (openny,
«l'eorpaduueckasi HU30dSA1MA  JUCTBEHHUIbI CUOUPCKOM W  JIMCTBEHHHUIIBI
naypckoi», «llonynsrOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEUCTBUSA E€CTECTBEHHOTO oTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«anycrpuanbHelii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias oKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BHUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHJI000pPA30BAHUE BUAOB CUHUID),
«ITomunouss! pactennin», «KamycTHo-peneunsiii THOpHI.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTUIl U
3BEpeil ¢ MpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydelia NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJU3KUX BHUAOB, 00pPA30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHEe HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuasi  padora  «lIpucmocobiienuss  OpraHM3MOB H  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHE BHJOB MO MOP(POJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Metoasl  u3ydeHHsT MakposBodonuu. [lajieoHTONOTHMYECKHE  METOMBI
uzydeHust dBosonuu. llepexomubie  ¢GopMbl M (QUIOTCHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl m3ydeHus sBoionuu. CpaBHeHHe (IOPHI U
¢dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmu. Bumsi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYECKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMH OHTOTEHE3a W TMOSIBICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapasie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOABbl  M3YYCHHUS  SBOJIOIHH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOUUM. [IpuHyun cmenvl GyHKYULL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkelb.

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMAIN», «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerouedanb», — «Punmodputhy, — «CeMeHHBIC
MarnopoTHUKN», «buoreorpaguueckue 30HbI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penmuktby, «HauyanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyaTuMEeHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Opbhl YEJIOBEKa W IIUMIIAH3e», «[J1aBHbIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe *KM3HU Ha 3eMile

HayuHple THUMOTE3bl TPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuUOreHe3 u
naHcrnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKJICHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSIHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanwu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHoBHBbIE ATanbl HEOPraHUYECKOU JBOJIIOLUH. [ImanerapHas
(reosornyueckas) SBOJIIOIHUA. XUMHYECKash dBOJIONUSA. AOHOTEHHBIH CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Ombir C. Mumepa u I'. HOpm.
Obpa3zoBanue mnonuMepoB u3 MoHoMmepoB. Koanepsarnas rumoresa A. U
Omnapuna, runore3a nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Uex) um rtumoresa «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emmu u Metonpl €€ wuszydeHus. lckomaemble OpraHWYECKUe
octatku. [eoxponomorus u €€ wmeroabl. OTHocuTenbHass W a0OCONIOTHAs
reoXpoHoJIorus. I'eoXpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.



HauvanbHbie 3Tanbl opraHndeckord HBOMONMU. [losBiIeHHE U 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONHUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJoT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTEHE3). DBOIIOLNUOHHOE MTPOUCXOXK]ICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC Tallbl BOJIONHMH BBICITUX pacTeHUd. OCHOBHBIC apOMOpPGhO3bI
pacteHud. Bpixox pacrenuii Ha cymly. IlosiBlIeHHWE CIHOPOBBIX pPACcTEHUHW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcXOoXIeHue NBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATamnbl SBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBble XOpaoOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianil. [IpoucxoxknaeHre MICKOMUTAIOMUX U
ntuil. [lpuHnun kmroyeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU )KUBOTHBIMU CYIIU.

Pa3utne xu3HM Ha 3eMjie MO 3paM U MEPHUOJaM: apXeu, MpoTepo30MH,
najgeo3oi, Me3030M, KaWHo30il. OOmas xapakTepuUCTHMKa KiIUMara H
reojorndyeckux mnpoueccoB. [losBiieHME M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro ycjioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouioro. [IpuunHel u
CIEACTBUSL MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIN AKOJOTHMYECKUNA KPHU3HC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
U3YUYEHHIO caMo3apoxaeHus xu3zHm», «Cxema omnbita C. Mumnepa, I'. FOpm»,
«JTanpl  HEOPraHWUYECKOW  HBOMIOLUW»,  «l['€OXpOHONOrMYecKas  IIKaJay,
«HauanpHble 3Tanbl OpraHUYecKol 3BoOLUN», «CxeMa o0pa30BaHUs DYKapHOT
nyréM cumOuoreneza», «Cucrema KUBOM mpuponb», «CTpoeHHE BUPYCa»,
«Apomopdo3el  pacteHuity, «PuHMOPUTH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsie Bogopocin», «Mxu», «llamoporHukm», «l'oocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHuil», «CxemMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTteiimmey, «KuIIeqYHOMOTIOCTHBIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmpikaromuecs», «lItuupy, «Miekonuratrommey, «Pa3Buthe XKuU3HU B
apXxeuckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
I1aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3Butue KuU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPAcTeHH pa3IMYHBIX OTAENOB, KOJUICKIIUH
HAaCEKOMBIX, BIJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX >KMBOTHBIX, Yy4ella MTUL U 3BEpEW,
KOJUICKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa  s1a0oparopHas padora «MonenupoBaHHE — OIBITOB
Musnepa—tOpu 1o nzydeHuto abMOreHHOro CUHTE3a OPraHMYECKUX COCTMHEHUH B
MEepBUYHOM aTMochepe.

JlaboparopHasi padora «l3ydeHue M OINHCAHUE HCKOIIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue OCOOCHHOCTEH CTPOEHHUS PpaCTEHUMN
Pa3HBIX OTACIOBY.

IIpakTnueckas padora «/3yueHre 0COOCHHOCTEW CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznenbl u 3a1aun aHTpONOJIOrMUA. METO1bl aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penurunosnbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopegeHYeckre. OTINYUS YeJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JIBrkymue cuibl ((hakTOpbl) aHTPOIOreHe3a: OMOJIOTMYECKHUE, COI[UANIbHBIE.
CooTHorieHrne OMOJIOTUYECKUX U COLIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJUM aHTpoOINOreHe3a. PaHHWEe uenoBexkooOpa3HbIe 00E3bSHbI
(IpOKOHCYIIBI) M paHHKHE MOHTUABI — OOIKE MPEAKU YETOBEKOOOPA3HBIX 00€3bSIH U
JMO/IEN. ABCTPAIONUTEKU — JBYHOTHE MPEIKH JoJei. YeaoBeK yMenblid, MEPBbIC
W3TOTOBJIEHUS OPyAUM Tpyaa. UemoBeK NpsMOXOASAIIAN U MEPBBIA BBIXOJ JIFOIEH
3a mpenensl  Adpuxku. YemoBek reimensOeprckuii —  o0mM  TIpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HeaHIAepTalbCKUM
KAaK BUJ JIFOJECH XOJIOJHOTO KiauMara. YemoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreneTrka u MajJiecOr€HOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTalnMOHHBIN Tipoliecc ¥ noJuMopdusM. IlomynsiiiuoHHbIE BOJIHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckue pacel. [loHstne o pace. bonbmme pacel: eBponeouaHas
(eBpasuiickasi),  aBCTpaJlo-HETpoHJHAsl  (dPKBaTOpuUalbHAasg),  MOHTOJOUJIHASA
(a3narcko-aMepuKaHcKasi). Bpems u myTH pacceleHus 4YeloBeKa I0 IUIAHETE.
EauncTBO  yenmoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco01eHHOCTh YeNoBEeKa K pPa3HbIM YCIOBUSAM OKPYXAIOIIEH Cpe[bl.
Bnusaue reorpaduueckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple  MeToabl B (usnueckodt  (OMOJOTHYECKOM)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHS U NaJ€OaHTPOIOJIOTHUs
YeJIOBEUECKUX NOMyJsAUui. bruoconnanpHple HcCIeqoBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanue KOBOMIOIUY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[loptpersr: Y. Japsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeToibl aHTPONOJIOTUNY, «[ 0JOBHON MO3I UETOBEKAY,
«YenoBekooOpa3Hble 00€3bsHB, «CKEJIET 4YelIOBEKa M CKEJIeT IIUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbI», «JIBUKYILIME CHIIBI aHTPOIIOreHe3a», « DBOIIOLMOHHOE
IpPEBO  4YENOBEKa», «ABcTpanonutTek», «YenoBek  ymenwli», «YUenoBek
MPAMOXOIAIININY, «JleHncoBcKkui yenoBek» «Heannepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITallbl 3BOJIOLNN YEJIOBEKay, «Pacel yesmoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOM
KyJbTypbl TPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOTOTHIECKUMU U OUOJEHCKUMH CIO)KETaMH TPOUCXOKICHHSI UeJIOBEKa,
(doTorpaduu Hax0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKA, MOJENb
yeperna 4eNoBE€Ka M 4epena IIUMIaH3e, MOJENb KHUCTU YeJOBEKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

Jlabopatopnass paGora «l3ydueHue o0COOCHHOCTEW CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOrMYECKUX aJanTaluid YETOBEKa.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue U pa3BUTHE 3Kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynre,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sKoJIoruH. CBS3b KOJIOTUHU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpupoAHbIe U JlabopaTopHble. MoJenupoBaHUe B IKOJIOTMU. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUYCHHE DOKOJOTMYECKMX 3HAaHUM JUIA  YeJOBEKa. DKOJIOTMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznens sxonorun», «Meroasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHune METOJIOB 3KOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsbl U cpea 00UTAHUS

DKoJIOTHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH MX AeicTBuA. Knaccudukanus
AKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKHE, ONOTHUECKUE, aHTponoreHHeie. O01ume
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
Hmpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHHU3MBI.

Abuotnueckue ¢dakrtopel. CBeT Kak 3Kojormyeckuil Qakrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIbI
pacTeHUN M JKUBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHallbHas poJib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak skojormyeckuid Qakrop. [edicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojorumyeckuid (akrtop. Ilpucnocobienus pacteHuil K
nojaJiep kaHuio BoJHOro Oananca. Knaccudukanus pacTeHUN MO OTHOLIEHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
riyOMHHAs  TOJAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  Du3HKo-XUMUYECKHUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roguuHbie puTMbL. [Ipucnoco6JeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennoie @opmbl opraHuzMoB. [loHsiTue O JKU3HEHHOW (QopMme.
XKuzHenHsie (OpPMBI paCTEHUIN: JEPEBBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTopsI. Bunpl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHITUS, XUITHUYECTBO, CHMOMO03 1 ero ¢opMmel. [lapazutusm, koomepanus,
MYTYyaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHnUecTBO). HeTpodpuueckue
B3auMoJiecTBUs  (TomMueckue,  (Qopuyeckue, (¢pabpuueckue). 3HaYEHUE
OMOTUYECKUX B3aUMOJCHCTBUN [l CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [[puHIMI KOHKYPEHTHOT'O UCKITIOUCHHS.

JdemMoHcTpanuu

Tabmuupl U cxeMbl: «OKoJorhuyeckue QaxkTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOMTaHUS OpraHu3MoOB», «bBHOJIIOTMYECKHE PUTMBDY,
«Kuznennole  ¢Gopmbl  pacTteHui», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « DIKOCUCTEMA XBOMHOTO Jecay, «llenun
NUTaHUS», «XunHuuectBoy, «llapazutuzm», «KoHkypeHius», «CumMOnos»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapud pacTeHUHW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAaKTOPOB, TepOapuul CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TCHEIIOOMBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUSI, TepOapru U KOJUICKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpuraMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repOapuM M KOJUICKIIMM PACTEHWM W JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUM KU3HH, TepOapuu U
KOJUIGKIIMM PACTEHUUM M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi paGora «BpIABICHHE MNPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpisiBIeHHEe NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pAacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKUA  TOIMYJISILIHH. [Monymsiiuss ~ Kak
Oounonornyeckasi cucrema. Poiab HEOTHOPOAHOCTH Cpenbl, PU3NIECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyyanuid. OCHOBHBIE TIOKA3aTENW MOMYJSALMU: YHCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTU TOMYJISIIHHY.
JluHamuka nonmyisiuMu U e€ peryssiiua. buoTudeckuil moTeHIMaN MOMYJISIIY.
MoaenupoBaHre AUMHAMUKY MOMYJsuU. KprBbie pocTa YMCIEHHOCTH MOMYJISIIIAHN.
KpuBbie BbDKHBaHMSA. Perynsius YWCIEHHOCTH TMOMYJSAIUA: pojb (DAKTOPOB,
3aBHCSINNX M HE 3aBUCSINUX OT IUIOTHOCTH. DKOJIOTHUECKHUE CTpaTeruu BUAOB (I- U
K-ctparerun).

[TonsiTue 00 sKojormyeckod Hume Buaa. Mectoobutanue. MHOromepHas
MozeNb 3KoJiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KonIOTMYECKOU
Hui. [ToTeHuManbHast ¥ peaaTu30BaHHAs! HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEJACHHUS W MUrpPalil >KUBOTHBIX. buosnornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: [Ixx. . XaT4nHCOH.

Tabmuupl W cXeMbl: «DKOJOTHYECKUE XapaKTCPUCTUKH  TOMYJISIIUN,
«ITpocTpaHCTBeHHass  CTpyKTypa HoOmyasanuun», «Bo3pacTHele  mupaMuibl
nonyiasiuun», «CKOPOCTh  3aCElICHUsI TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaeinb 3xkonorndeckoit Humu J[x. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucmocobieHus ceMsH  pacTeHHUH K
PaCCEICHUION.

Tema 9. Jkoj10rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dkocuctema Kak oTkpbiTasg cuctema (A. Jx. Tencnu). OyHKIMOHAIbHbBIE
OJIOKM OpraHU3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucTeM. [TouBbI U Wbl B 3KOocHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIBI YUCE, ONOMACCHI U DHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HamnpapieHnbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIileccuu. IlepBuunble U
BTOPUYHBIE CYKIECCUM W HUX IMPUYMAHBL. AHTPONOTEHHBIC BO3JCHCTBUS Ha
cykueccuu. KinumakcHoe coobiiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.



[Tpuponubie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcucmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pasznmnuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
¢mopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe u
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOCHCTBHUI OPraHU3MOB B
sKocucTeMax. Poib Kackaownoeo sghghexma u 8u006-30upukamopos (Kiroueswix
61008) 6 PYyHKYUOHUpoBanuu 3Kocucmem. IlepeHOC SHEPrUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmwi 8030elicmeust  3aepA3HeHUll  pA3HbIX — MUNO8 Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. Ix. Tencnu.
Tabmuuer u cxeMbl:  «CTpykTypa  OHMOLEHO3a»,  «DKOCHUCTEMA

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIC
IpylnIbl OPraHu3MOB B 3KocHCTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenn muTanus (macTOUIIHAS, TETPUTHAS )», « IKOJIOTHUUECKAs MUPaMUIa YUCEID»,
«IKojoruyeckas nupamuga 0uoMacchely, « IKOJOTUYECKAs MHUPAMHIa SHEPTUN,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapay», «KocucTeMa o3epay», «ArpoieHos», «KpyroBopor BemiecTB W MOTOK
SHEPruM B arpoueHose», «IIpumepsl ypoosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepei, repObapuu KyJIbTypHBIX M TUKOPACTYIINX PACTCHHUM, aKkBapUyM KaK MOJICITb
SKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypoodIKOCUCTEMBD.

JlabopaTopnasi pabora «l3yueHue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCHsl B TUITUYHBIA OMOTEOIeH03 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CyXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpO’KOCHCTEMY (Ha MOJIE€ WU B TEIUIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapnas obosnouka 3eMiM, TJ€ CYIIECTBYET WIU
CylIecTBOBaJIa Ku3Hb. Pa3BuTue npeacrasineHuit o 6unochepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3KOocHcTeMbl. JlMHaMuyeckoe paBHoBecue B buocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a30Ta). PUTMHUYHOCTD siBIIeHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/pa, XBOMHBIE JIeca, CMEIIaHHbIC U IHPOKOJIMCTBEHHBIC JIeca, CTEIH, CABaHHBPI,
MTyCTBIHU, TPOMUYECKHUE JIeCa, BRICOKOTOPhs. KimmaTt, pacTUTEeNbHBIN U )KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO TOTEHIIMAIA U
Oonoc@epHbIX PYHKIUIA.

JemMoHCTpanuu

[Toptpetsi: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopor yrimepoma B mpupoae», «KpyroBopoT KHCIOpoma B TMPHUPOACH,
«KpyroBopoT Bojbl B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosca 3emin», «TyHnapa», «Tairay, «Cmemanubeii jec», «llInpokomncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmueckuit gecy.

O6opynoBaHue: repoapuu paCTCHUIN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesroBek M OKpYyzKaKIIasi cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpPUYUHBL. BosznelicTBue dYenoBeka Ha
ouocdepy. 3arpssHeHHe BO3AyImIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHEeHHE KInMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUAIIBEI OXPAHbI MPHUPOJIBL.
Kpacasie kuHuru. Oco0o oxpansembie mpupojanbie Tepputopun (OOIIT).
Borannueckue capl u 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA U TMPUPOJIBI.
PanmonanpHOE ~ MPUPOMONOJIB30BAaHUE M COXpPaHCHHUE  OHMOJOTHYECKOTO
pazHooOpasust 3emuu. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHUYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIE TIOCIIECTBUS.

Pa3BuTne METOJOB MOHWUTOPHWHTAa pa3BUTHUS OIMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemuvie ucciedosauus nepexooa K pecypcocbepezarowjeri u
KOHKYPEeHmMOCnocooHou anepeemuke. buonoesuueckoe paznoobpasue u 6uopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu no COCMOSAHUIO OMOENbHbIX U008 u IKkocucmem. OcHoBbl



sKopeaburumayuy  Kocucmem U Ccnocobos 6opvoObl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsisHeHHE — aTMocdepb»,  «3arps3HEHHe
ruapocheprr», <«3arps3HeHue 1mouBb», «llapHMkKoBBIE  3ddekT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
Oo6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHH W KXUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHS
oOy4JaronMMuUCsl TMporpaMM CpelHero oO0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUA
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME OOYYaIOIMMUCS POCCUMCKOM
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONpPEACNCHUI0, Haluuyue Momusayuu K OOyUYEeHHIO  OHOJIOTHH,
yejleHanpaeieHHoe pazsumue BHYTPEHHHX YOEXKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPATUIUA Pa3BUTHUS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haiuyue NPABOCO3HAHUS  HKOJOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAa8Uums 1eJIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW U BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEHW TNO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIEIUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOSIE U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlU/, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOIECCE PEaIN3allMi OCHOBHBIX HaIpPABJICHUM
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUINK O0YJarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX MpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA M MPaBOINOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATENIBHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JTIOJICH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOILIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3aJa4, YBAKHUTEIbHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOMN ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Pomuuou, ropmoctn 3a CcBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACJIEAHIO U MaMSTHUKAM HPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCHUUCKMX YYEHBIX B CTaHOBJICHUE W
pa3BuUTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTHU B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOLIMOHAIBHOTO BO3JIEHCTBUS )KUBOM MPUPO/IBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusmyeckoro BocnuTaHHA, GOPMHUPOBAHMA KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa, peryasipHas ¢u3ndecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHS BPEIHBIX NPUBBIYECK (YHIOTpeOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyHy, OCO3HAaHHE LIEHHOCTHM MAacTEpCTBa, TPYIOIIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3MuHbIM cdepaMm NpodecCUOHATBLHON NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymiel mpodeccu U peaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CcaMOOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITa
IJJAHUPOBAHMSI TIOCTYIIKOB W OLEHKA WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKpYXKarouen Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MpPU HU3YYEHUU OHOJIOTHH
3HAHUST W YMEHUS TpU PEHICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZIcHUE TpaBWUJl  TOBEACHUS B TIPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENpUATHE [JEWCTBUM, NPHHOCIUIMX BpEd  OKpYKarolleu
OPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJATONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILLAT UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NEeSITeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLUAIBHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEITEIbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOH MPaKTUKW, OCHOBAHHOTO Ha JHAJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

MOHMMaHWEe crnernudUuKd OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHMN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHHHM ULEIOCTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuU MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3ALUU:
o0OecreueHrnss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIIaTh PECypCHble  MNPOOJIEMBbl  pPa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/A U3 II00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUH B IIEJISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIIMOHAIHHOW T'PAMOTHOCTH OOydwaromuxcs, GpopMupyemon
MIpU U3y4YEeHUH OMOJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TIOJlydaeMble 3HAHWSA U1 aHaIW3a W
OOBSCHEHHUSI SIBJICHUN OKPYXKAIOIIET0 MUpa U MPOUCXOJAIIUX B HEM U3MECHEHH,
yMEHHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJyYEeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJb30BATh OMOJIOTMYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHWE LIEHHOCTUM HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO OMOJIOTUHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIIHIE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleloBaHue,  HaOJIOJEHHE, M3MEpPEHUEe, DKCHEPUMEHT U  JApYyTHe);
VHUBEpCAIbHBIC y4deOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOYy4aroluXxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpCAIbHBIC Y4ueOHbIE JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbI [103HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHbBIC YHHBEPCAIbHBIE yIeOHBIC
NEHUCTBUS, PEryJATHBHbIE YHUBEPCAIbHBIC Yy4ueOHBIC JICUCTBHUSA, COBMECTHAsS
eI TCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
JEUCTBUSIMU

1) 6a30BbIe JJIOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHHHM 3HAHMA TPUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, Ki1acCu(dHUKamuu, 0000IIEHUS), pPACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OMpEeNeNaTh LU ACATCIbHOCTH, 3ajaBas MapaMeTphl U KPUTEPUU HX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBSICHEHUS (PaKTOB M SIBIICHHUMA
YKABOM ITPUPOBI;

CTPOUTH JIOTHUECKHE pacCyXIeHUus (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
AQHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS] B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHSTH CXEMHO-MO/JIEILHBIE CpencTBa JUIS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWM B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TaKKe  MPOTUBOPEYMM  pa3HOrO  poJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBHINOJNHATH pabOTy B  YCJIOBHSIX  PEaJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIIEN0BATEILCKIE AEHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON M MPOSKTHOM JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELIEHUS IPAKTUUECKUX 3ajad, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh pa3jMuyHble BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO
3HAaHWA, €r0 HWHTEPIpeTaINH, MPEoOpPa3OBaHUIO M TPUMEHEHHUIO B YYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
AESTENbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UpOBaTh MOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OLICHHBaTh NPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOca CPEelICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATCIIEHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0MYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX MCTOUHHUKAX MH(MOpMAIK (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-NOMYJSAPHON JUTeparype, OHOJOTUYECKUX CIOBapsIX W
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3HpPOBATH



MH(GOPMALIMIO PA3NMUYHBIX BUJIOB U (GOPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATDH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
Oouosiorndeckor uHpopmaluu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH JIe/iCTBUSIMH:

1) oGmenue:

OCYIIIECTBISITh KOMMYHHUKAIIMK BO BCeX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3a/lau, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIMN JIPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIEHHUS, TMOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJI/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHUS M B3aWMOJACWUCTBUS, MOHUMATh
HaMEpPEHHUs APYTUX JIOACH, MPOSBIATh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaIbHOU
paboOTHI MPU PEIICHUH OUOJIOTHYECKOM TPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJIICKTHBA;



OPUHUMATh LM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH JICWCTBUU,
pacupenensiaTb pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAHIbI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJIEU C IMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PeryJISTUBHbIMHU 1C/iCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIITH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4yd B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOIro MpelIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HAaBbIKAMH  [O3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU MJis OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pE3yibTaThl OCBOCHMS COJEpP)KaHHUS Y4YEOHOTO TIpeaAMeTa
«buonorusi» Ha yriayOn€HHOM YpOBHE OpPHEHTHPOBAHbI Ha OOecredyeHue
npodunbHOro  00yueHus:  oOydaronuxcss  Owosormd. OHM — BKIIIOYAIOT:
cnenuduueckue a1 OMOJIOTUN HayYHbIE 3HAaHUSI, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro rnpeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTe€ U POJH OWOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAlOIINE OUOJIOTHYECKUE TEPMUHBI U TIOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, M3MEHUYMUBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(knerounast teopust T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenacTBeHHocT T. Moprana), yuyenus (H. WM. BaBuioBa — o0 1eHTpax
MHOTOOOpa3usi W MPOUCXOXKJACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOTO TOKOJICHUS, PaCIICIJICHUSI, YUCTOThI TaMeT,
HE3aBHUCUMOTO HacienoBaHus [. MeHnensa, TOMOJOTHYECKUX pPSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIATIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONHCAaHHWE, W3MEpPEHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX K MHOTOKIJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIIOBEKA, IMPOIECCOB KU3HEACATEIBHOCTH,
MPOTEKAIOIINX B OPraHU3Max PACTCHUM, KUBOTHBIX M YEJOBEKa, OMOIOTHYECKUX
MPOLIECCOB: OOMEHa BEIIECTB (METa0O0Iu3M), MPEBPAICHUSI YHEPTHH, OpOKECHHUS,
aBTOTPO(MHOTO U TeTepoTpodHOTO TUIIOB NMUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHA,
pPa3MHOXKEHHUS,  HMHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXIY OPraHOMIAMHU KIETKH U HUX
(GYHKIUSAMH, CTPOEGHHUEM KJIETOK pa3HbIX TKaHEH M WX (QyHKUUAMH, MEXITY
OpraHaMM U CHCTEMaMH OpPraHOB y pACTEHH, XUBOTHBIX W YEJIOBEKa U MX
(YHKIUAMH, MEXIYy CHCTEMaMH OpPraHOB M MX (PYHKLUMSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IUKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOIO Pa3BUTHUS, TE€HOTUIIOM U (PEHOTUIIOM, (EHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYUTENbHbIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIO0JIb30BaTh COOTBETCTBYIOLIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl TOKA3aTEeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4M, BBISBIATH IPUUMHHO-CIICICTBEHHbBIE
CBSI3M MEXK/y UCCIIETyeMbIMU OMOJOTMYECKUMH MPOIIECCAMU U SBJICHUSMU, J€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTUYECKHe padoThl, cOO0IaTh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPIATh HX OKCICPUMEHTATBHBIMH
cpeactBamu, GOpMyIHpys Lelb HCCIEeIOBaHUs, aHAJIM3UPOBATh MOJYyYCHHbBIC
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJY4YEHHBIE  PEe3yNbTaThl Ha  yUYEHHYECKHUX
KOH(DEpEeHITHSIX;

YMEHHE OIICHUBATh AITHUYECKHE AaCMHEeKThl COBPEMEHHBIX MCCJIEIOBAaHUN B
objactu  OMONOrMM ¥ MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIISATh OCO3HAaHHBIM BBIOOp Oymyiiel mpodeccrnoHalbHOM
JEeSATEIBHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJILCKOTO XO3SIICTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YIUIYOJISITh MO3HABATEIbHBIN
UHTEpEC, HAMPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEIHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh, 3HAHUW O MECT€ U POJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI W PEUICHUU HSKOJOTHUECKUX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MPUPOJIOTIOIB30BaHuUs, U B OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OMOJIOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJNAraloIuX OHOJOTHYECKHUX
TEPMUHOB M TOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JlubGuxa,
AKOJIOTUYECKON MHUpPaMHIbl JHEPruu), TumnoTe3bl (rumoreza «mupa PHK» V.
['unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJIBb3YEeMbIMHU B OMOJIOTUUECKUX UCCIEAOBAHUSIX KUBBIX 00OBEKTOB U IKOCHUCTEM
(omucanue, W3MepeHue, HaOJIOJICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUSA U
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJE;

YMEHUE BBIJICTSATh CYIICCTBEHHbIE TMPU3HAKU: BHUIOB, OHOTEOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pa30BaHNUs, BIUSHUS ABMKYITUX CHJT SBOJIONNH HA TeHOMOH I MOIYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBSA3M MEXAY TMPOILECCAMU SBOJIIOIUH,
JIBIDKYIIMMH CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX JKOCHUCTEM H
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHbIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, a0MOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJibl OOUTaHMs, €MHCTBA
YeJIOBEUECKUX pac, HEOOXOAUMOCTH COXpaHEHUsi MHOrooOpasus BUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKJIy UCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMHU U SIBIICHUSIMU, I€TaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpHBIC M MpaKTUYecKue paboThl, cOOI0IaTh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMECHTATBHBIMU
cpeactBamMu, GOpMyIUpys Lelb HUCCIEIOBaHUS, AaHAIU3UPOBATH IOITYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHME y4YacTBOBaTh B Yy4eOHO-HCCIIEA0BaTEIbCKOW paboTe 1o Ouosoruwu,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MNOJyYEHHBIE  pPE3yNbTaThl HAa  YYCHUUYECKUX
KOH(EPEHIIUSIX;

yYMEHUE OIEHUBATh THUIOTE3bl M TEOPUH O MTPOUCXOXKICHUU JKU3HU, YEJTOBEKa
U 4YENIOBEYECKUX pac, O MPUYHMHAX, MOCIEJCTBUAX M CIOCO0axX MpeaoTBpaIeHUs
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOp Oyayuied mpodeccuoHaTbHON
JeSTETLHOCTH B 00JIACTH OMOJIOTHH, KOJIOTUH, TPUPOIOTIOIH30BAHUS, METUIINHEI,
OMOTEXHOJIOTHH, TICUXOJIOTMH, BETEPUHAPHUH, CEIIbCKOTO XO34MCTBa, IHIIEBON
MPOMBINIJICHHOCTH, YIJIyONIATh TO3HABATENbHBIA HMHTEPEC, HaNpaBlICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYyIOUIEHM  mpodeccud U MNPOJOJIKEHHE
OHMOJIOTHYECKOro 00pa3oBaHWs B OpraHHU3AIUSIX CPETHETO MPo(ecCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoibubie | IlpakTnyeckue
NMPOrpaMMbI Bcero o0pa3zoBaTesbHbIE
padoThbI padoThbI
pecypchbl

1 buonorus kak Hayka 1
https://resh.edu.ru/subject/|
esson/3827/

JKuBble cucTeMBI U UX U3yYEHUE
Buosnorus kierkn 05 https://resh.edu.ru/subject/|
esson/5383/

4 XuMudecKas OpraHu3alus KIETKH 10 1 1 https://resh.edu.ru/subject/|
esson/5397/
https://resh.edu.ru/subject/|
esson/3840/

5 CrpoeHne n QyHKINH KIETKH 8 2 https://resh.edu.ru/subject/|
esson/3847/

6 OGMeH BEIIECTB U MIPEBPAILCHUE SHEPTHH B 9 1 1 https://resh.edu.ru/subject/I
KIIeTKe esson/3917/
HacnencrBenHas mHGopMarus u 1 https://resh.edu.ru/subject/|

7 s 9 0.5 esson/5352/
peanuzanus €€ B KJIeTKe )

https://resh.edu.ru/subject/|
esson/3939/

8 YKH3HEHHbIN LUK KIETKH 6 1 1 https://resh.edu.ru/subject/I
esson/5359/

9 Crpoenre U QyHKIIUH OPraHU3MOB 17 1 15 https://resh.edu.ru/subject/|



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5630/

esson/5630/
https://resh.edu.ru/subject/I
esson/5385/

10 Pa3sMHOMEHHUE ¥ PA3BUTUE OPIraHM3MOB 8 15 https://resh.edu.ru/subject/|
esson/3927/

11 I'eHeTHKa — HayKa O HACJIEJCTBEHHOCTH 1 5 05 https://resh.edu.ru/subject/|

M3MEHYMBOCTH OPTraHU3MOB ' esson/5352/

12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 https://resh.edu.ru/subject/|
esson/5386/start/301065/
https://resh.edu.ru/subject/I
esson/4725/
https://resh.edu.ru/subject/I
esson/4755/

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://resh.edu.ru/subject/|
esson/5387/

14 ['eHeTHKa YelloBeKa 3 05 https://resh.edu.ru/subject/I|
esson/3653/

15 Cenekuusi OpraHMu3MoOB 4 1 https://resh.edu.ru/subject/|
esson/3861/

16 BHOTEXHOJIOTHS M CUHTETHYECKAs OUOJIOTHS 4 https://resh.edu.ru/subject/|
esson/3939/

17 PesepBHOE Bpemst 1



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
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11 KIIACC

Ne n/m

HanmeHnoBaHue pa3iesioB u TeM
NPOrpaMMbl

KoanuecTBo yacoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckune
padoThI

JIeKTPOHHBbIE
(uudposbie)
o0pa3zoBare/ibHbIE

pecypchbl

3apoXxACHUE U PA3BUTHE IBOTFOIIMOHHBIX
MPEACTABICHUN B OMOJIOTHH

https://resh.edu.ru/subject/I

esson/5393/

https://resh.edu.ru/subject/I

esson/5391/

Mukpos3BoIIOLHA U €€ pe3ysbTaThbl

14

https://resh.edu.ru/subject/I

esson/4949/

https://resh.edu.ru/subject/I

esson/5388/
https://resh.edu.ru/subject/I

esson/5389/
https://resh.edu.ru/subject/I

esson/5390/

MakposBonronus U €€ pe3yJIbTaThl

https://resh.edu.ru/subject/I

esson/4950/

[IpoucxoxaeHue u pa3BUTHE )KU3HU HA
3emiie

15

15

https://resh.edu.ru/subject/I

esson/3874/
https://resh.edu.ru/subject/I

esson/3885/

HpOI/ICXO)K,Z[CHI/IC YCJIOBCKA — aHTPOIIOI'CHE3

10

https://resh.edu.ru/subject/I

esson/4951/
https://resh.edu.ru/subject/I

esson/3906/

DKOJIOTHS — HayKa O B3aMMOOTHOIICHHSIX
OpPraHU3MOB M HaJIOPTraHU3MEHHBIX CUCTEM
C OKpY>Karoleu cpenou

0.5

https://resh.edu.ru/subject/I

esson/5392/



https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5393/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/5391/
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/4949/
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/5388/
https://resh.edu.ru/subject/lesson/5389/
https://resh.edu.ru/subject/lesson/5389/
https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/5390/
https://resh.edu.ru/subject/lesson/4950/
https://resh.edu.ru/subject/lesson/4950/
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3874/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/3885/
https://resh.edu.ru/subject/lesson/4951/
https://resh.edu.ru/subject/lesson/4951/
https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/3906/
https://resh.edu.ru/subject/lesson/5392/
https://resh.edu.ru/subject/lesson/5392/

7 Opranusmel 1 cpejia OOUTaHHs 9 1.5 https://resh.edu.ru/subject/I
esson/5501/

8 DKOJIOTHS BUAOB U MOMYJISAIHI 9 0.5

9 DKOJIOTHS COOOIIECTB. DKOIOTUICSCKUE 1 05 https://resh.edu.ru/subject/|

CUCTEMBI ' esson/4953/

10 Buocdepa — rnobanbHas SKocHCTEMA 6 https://resh.edu.ru/subject/|
esson/5394/

11 YenoBek M OKpyXKaromas cpeaa 6 https://resh.edu.ru/subject/|
esson/5499/
https://resh.edu.ru/subject/|
esson/3896/

12 PesepBHOE Bpems 8
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https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/5501/
https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/4953/
https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5394/
https://resh.edu.ru/subject/lesson/5499/
https://resh.edu.ru/subject/lesson/5499/
https://resh.edu.ru/subject/lesson/3896/
https://resh.edu.ru/subject/lesson/3896/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
Ne Mara nudposbIe
Tema ypoka Kontposbubie | IIpakTudeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoTsbI padoThbI
pecypchbl
Brosorus Kak KOMIUIEKCHAsl HayKa U KaK https://resh.edu.ru/subj
1 1 ect/lesson/3827/
4acTh COBPEMEHHOTI'0 O0IIECTBA
2 JKuBble cucTeMbl M X CBOMCTBA
3 YpoBHEBas opraHu3anus )KUBbIX CUCTEM 1
4 HcTopust OTKPBITHS U N3yUSHUS KIICTKH. 1
Kiterounas teopus
Metoabl MOJEKYISIPHOU U KJIIETOUHON https://resh.edu.ru/subj
ouonoruu. I[pakTuueckas padoTa ect/lesson/2115/
5 «M3ydeHne MeTo10B KJIETOUHON OMOJIOTHH 1 05
(xpomarorpadusi, snexrpodopes, '
muddepeHranbHoe HEHTPU(YTHPOBaHHE,
[TLP)»
6 XUMHAYECKUI COCTAB KIETKH 1 https://resh.edu.ru/subj
ect/lesson/5397/
MuHepasbHbIE BEIIECTBA KJIETKH, HX https://resh.edu.ru/subj
7 1 ect/lesson/5397/
Ouosoruyeckas poib
OpraHuyecKye BENIECTBA KIETKH — OEIIKH. https://resh.edu.ru/subj
8 JlaGopatopHas paboTa «O6HapyKeHue ! 05 ect/lesson/3840/
0€JIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuin»
9 CaolicTBa, Kaccupukamys U QyHKIUNA 1 https://resh.edu.ru/subj

OEJIKOB

ect/lesson/1585/



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/2115/
https://resh.edu.ru/subject/lesson/2115/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1585/
https://resh.edu.ru/subject/lesson/1585/

OpFaHHq€CKHeBeHKmTBaKHCTKH——

https://resh.edu.ru/subj

10 VTIIEBOMIBI ect/lesson/3840/
OpraHuyecKue BEIIeCTBa KIETKH — https://resh.edu.ru/subj
1 JTHTIHIBT ect/lesson/3840/
https://resh.edu.ru/subj
ect/lesson/1584/
Hyxnennossie kucnorsl. JJHK u PHK. https://resh.edu.ru/subj
19 JlaGoparopras pabota «Mccnenosanne 05 ect/lesson/1586/
HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHBIX U3 '
KJIETOK pa3JIM4HbIX Opranu3MoB» CTpoeHue
u pynkuuu AT®. lpyrue
nykieosunrpudocdars (HTD)
KonTponbnas pabota
13
14 CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH, TIPOTEOMUKH
15 MeToabl CTPYKTYpHOI GHOIOruu
16 Tumnsl k1eTok. IIpokaproTnyeckas KieTka https://resh.edu.ru/subj
ect/lesson/3847/
https://resh.edu.ru/subj
ect/lesson/1587/
CTpoeHue 3yKapHOTHYECKOH KIETKH. https://resh.edu.ru/subj
17 [IpakTrueckas pabora «3yueHne CBOMCTB 0.5 ect/lesson/3847/
KJIETOYHOM MeMOpaHb» [ToBepXHOCTHBIIH https://resh.edu.ru/subi
Anapar KIeTiHn ect/lesson/1587/
18 OnHomMeMOpaHHBIE OPTAaHOU Bl KIIETKH.

[IpakTuueckas pabota «3yuenue

ABWXKCHUS HUTOINIA3MBI B paCTHTCIIbHBIX
KJICTKax»



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/1584/
https://resh.edu.ru/subject/lesson/1584/
https://resh.edu.ru/subject/lesson/1586/
https://resh.edu.ru/subject/lesson/1586/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MUTOXOHJIPUH, IIIacTUAbL JlabopaTopHas

19 0.5
pabora «lccrenoBanue mia3Monn3a u
JIeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)
HememOpaHHBIC OpraHOUIbI KICTKU https://resh.edu.ru/subj
ect/lesson/5383/
20 0.5
21 Crpoenue u GpyHKIINH spa
22 KontponbHas pabota



https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/

23

CpaBHHTENBbHAS XapaKTEPUCTHKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3InIHBIX
OpPTraHu3MOB»

0.5

24

AcCCUMUIISILIVS U TUCCUMUIIALINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiecT. Jlaboparopuas pabota
«M3ydeHne KaTaIMTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTajasbl)»

25

@epMEHTaTUBHBIN XapaKTep peaKkIui
KJIeTOuHOro Meradonusma. JlabopatopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paclLeIIeHHs] IEPOKCHIa BOJOPOAA B
PaCTUTENBbHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Bbenku-akTuBaTOPHI M OCIKU-UHTHOUTOPEI

27

ABTOTpO(HBIN TUIT 0OMEHA BEIECTB

28

dortocunTe’

https://resh.edu.ru/subj

ect/lesson/3917/

29

Xemocunres. JJaboparopHas pabota
«CpaBHeHue MmporeccoB (OTOCUHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OpraHnu3Mbl. Buasr OposkeHusI.

JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U ABIXaHUS»

https://resh.edu.ru/subj

ect/lesson/3917/

31

AspoOHBIE OpTaHNU3MBI. DTaIbI
JHEPreTHYecKoro ooMeHa

32

DHeprust MeMOpPaHHOTO IPaJIueHTa
npoToHoB. Cunte3 AT®: pabora

https://resh.edu.ru/subj

ect/lesson/3917/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

npoToHHON AT®-cuHTa3bI

33 KontponbHas padota
34 Peakuuy MaTpUYHOIO CUHTE3a https://resh.edu.ru/subj
Tpanckpunius — matpuunbiii cuaTe3 PHK ect/lesson/5352/
35 Tpaucusius u e€ sransl
36 KoaupoBanue aMuHOKHUCIIOT. Porb
pubocom B OmocuHTese Oenka
37 Opranu3zanuys reHoma y mpokapuoT 1 https://resh.edu.ru/subj
SyKapHoT ect/lesson/3939/
38 MounekysipHbIe MEXaHU3MBI DKCITPECCUN
T€HOB Y SYKapHOT
BHpYChI — BHEKJIETOUHBIE (POPMBI KU3HH U https://resh.edu.ru/subj
39 obnuratHbie apa3uThl. [IpakTHaeckas 0.5 ect/lesson/3939/
pabota «Co3naHue MOJETH BUPYCa»
40 BupycHbie 3a001eBaHUs YSIIOBEKA,
JKUBOTHBIX, pacTeHnil. HanoTexHonornu B
OMOJIOTHH U METUITUHE
41 KonTtponsHas pabora
42 JKu3HeHHEBIN IUKII KIIETKH
43 Matpuunsnii cunres JJHK
Xpomocomsl. JITaboparopHas pabota
44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpPOITperapaTax»
45 Jlenenue KIETKH — MHUTO3
Tunsl kieTok. KaproknHes v IUTOKUHES.
46 JlabopaTtopHas paborta «Habmronenune 05
MHUTO3a B KJICTKaX KOHYHKA KOPEITKa JIyKa
(Ha TOTOBBIX MUKpOIpEnapaTax)»
47 Perynsus >kW3HEHHOTO IUKJIA KIETOK



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

48

Opranu3M Kak eIMHOE 1EI0e

Txanu pactenuii. JlaboparopHas pabora

49 . - 0.5
«3yueHne TkaHen pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas pabora «3ydenue Tkanen 0.5
KUBOTHBIX)»
Opransl. Cuctemsl oprados. JlaboparopHas
51 pabota «/3y4ueHne opraHoB [[BETKOBOTO 0.5
pacTeHus»
52 KontponbHas pabota
53 Omnopa Tena opraHu3moB. JIBuxeHue
OpraHu3MOB
54 [Iutanue opraHu3MOB
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TummeBapuTenbHas CUCTEMA YeIOBEKa
56 JlpIxaHue OpraHu3MOB
57 JIbIXxaHue 03BOHOYHBIX )KUBOTHBIX U
YeJloBeKa
58 TpaHcnopT BemecTB y OpraHu3MoB
59 KpoBeHocHas crucTema 03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa
60 Briaenenue y opraHu3MoB
61 3amuTa y opranusmMoB IMMyHHas cucrema
9eJIoBeKa
62 PaznpaxuMocCTh U perynsuus y opraHu3MoB
63 ['ymoparpHast perynsnus v 9HJI0KPHHHAS

CHUCTEMA XUBOTHBIX U YCJIOBEKA

64

KonTponbnas padota




65 ®OpMbI PA3MHOKEHHUS OPTaHU3MOB https://resh.edu.ru/subj
ect/lesson/5359/
66 [TonoBoe pa3sMHOKEHHE
67 Meiio3 https://resh.edu.ru/subj
ect/lesson/3927/
[amerorenes. O6pa3zoBaHue U PA3BUTHE https://resh.edu.ru/subj
68 OJIOBBIX KJIeToK. JlaGopaTopHas paboTa 05 ect/lesson/3927/
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha '
TOTOBBIX MHUKPOIIPETIapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — https://resh.edu.ru/subj
OHTOICHE3 ect/lesson/5630/
70 3akiajzika OpraHoB M TKaHEH 13 https://resh.edu.ru/subj
3apOBINIEBBIX JTHCTKOB ect/lesson/5385/
Poct 1 pa3BuTHE KUBOTHBIX.
71 JlabopaTopHas paboTa «BrisiBiIeHIE 05
MIPU3HAKOB CXOJICTBA 3apO/IbILIeH '
MO3BOHOYHBIX KUBOTHBIX)»
PasMHOkeHME U pa3BUTHE PACTCHUI.
72 JlaboparopHas pabota «CTpoeHne OpraHoB 0.5
Pa3MHOXKEHHUS BBICUINX PACTCHUN
73 KonTponbnas padota
HcTopus cTaHOBICHHS M pa3BUTHUS T€HETUKH
74 KakK Hayku. OCHOBHBIE TOHATHS U CHMBOJIBI 0.5

renetuku. JlabopatopHas padora
«/po3oduina kak 00BEKT TEHETHIECKUX
HCCIIEOBAHUI»



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/

75

3aKOHOMEPHOCTHU HACJIeIOBAHUS
pu3HaKoB. MoHOTHOpHIHOE
ckpemuBanue. [Ipakruueckas pabora
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOIO
CKpEUIMBaHUA y 1PO30PHIbI"

0.5

https://resh.edu.ru/subj

ect/lesson/5386/start/3
01065/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

[uronornyeckre 0CHOBEI MOHOTHUOPUAHOTO

76
CKpEIIUBAHM
77 AHanuzupyroiiee ckpemuBanue. Hemomanoe
JOMUHUPOBAHHE
JIUuruOpuaHOE CKPELMBAHUE. https://resh.edu.ru/subj
78 [IpakTnueckas padora «3yueHue 05 ect/lesson/4725/
PE3yNIbTaTOB AUTUOPUTHOTO CKPEITUBAHUS '
Y IpO30(HIIBI»
79 [utonornyeckue OCHOBBI AUTHOPUIHOTO
CKpEIIUBAHM
80 CuerneHHOe Hacae10BaHUE IIPU3HAKOB https://resh.edu.ru/subj
ect/lesson/4755/
81 XpoMOCOMHas TEOpHs HACIECACTBEHHOCTH
82 I'eneruka momna
83 I'eHOTHII KaK IIETOCTHAS CHCTEMA.
['eneTnueckunii KOHTPOJIb PA3BUTHS
pacTeHMIA, )KUBOTHBIX U YeIOBeKa
84 KonTponbnas pabota
85 N3MeHunBOCTh NpH3HAKOB. Buibl
HW3MEHYHMBOCTHU
86 MoauduKanonHas H3MEHUYHBOCTD https://resh.edu.ru/subj
ect/lesson/5387/
BapuanroHHBIi psii M BapUanoHHast https://resh.edu.ru/subj
kpuBasd. JlaGopatopHas pabora ect/lesson/2478/
«HccmenoBanne 3aKOHOMEPHOCTEH
87 8 P 0.5

MO (PHUKAITIOHHON U3MEHUYNUBOCTH.
[TocTpoeHune BapralimOHHOTO psiia U
BAPUALIMOHHON KPUBOM»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/2478/
https://resh.edu.ru/subject/lesson/2478/

88

I'enoTnnnueckass U3MEHUYMBOCTb.
KomOuHatuBHAs H3MEHYMBOCTD

https://resh.edu.ru/subj

ect/lesson/2481/

89

MYTaI_[I/IOHHaH HU3MCHYHNBOCTD.

0.5



https://resh.edu.ru/subject/lesson/2481/
https://resh.edu.ru/subject/lesson/2481/

[IpakTrueckas padbora «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIIpernaparax)»

90

3aKOHOMCpHOCTI/I MYTalMOHHOI'O IIpo1ecca.
ONUreHETHKA U SITUT¢HOMUKA

91

I'enetnka yenoseka. [Ipaktuueckas pabora
«CocTaBieHHE U aHAIN3 POAOCIOBHON

0.5

https://resh.edu.ru/subj

ect/lesson/3653/

92

MeTtoapl MEAUIIMHCKON T€HETUKHU

93

3HaueHUE MCI[I/IIII/IHCKOﬁ T'€HCTHUKHU B
npeaoTBpaAIICHHUU U JICUCHUH T'CHCTHYCCKUX
3a00/1€BaHNH YETI0BEKA

94

OCHOBHBIE OHATHS CCIICKII .
Jlaboparopuas pabora «3ydenue copTo
KYJIbTYPHBIX PACTEHUHN U MOPO]] JOMAIITHUX
JKUBOTHBIX»

0.5

95

Metoapl CENeKITMOHHON PabOTHI.
JlabopaTtopHas padota «3y4yeHune MmeTon0B
CEJIEKIIUU PACTECHUIN»

0.5

https://resh.edu.ru/subj

ect/lesson/2482/

96

JIOCTHKEHUSI CENIEKIIUH PACTeHUH 1
#UBOTHBIX. [IpakTHueckas padota
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

98

buotexHonorus Kak Hayka U OTpacib
npou3BocTBa. [IpakTuueckas pabora
«3yuenne 00beKTOB OMOTEXHOIOT UM

0.5

https://resh.edu.ru/subj

ect/lesson/2211/

99

OCHOBHI)IC HaHpaBJ’IeHI/Iﬂ CHHTeTquCKOﬁ
OHOJIOTUHA



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/2482/
https://resh.edu.ru/subject/lesson/2482/
https://resh.edu.ru/subject/lesson/2211/
https://resh.edu.ru/subject/lesson/2211/

100 XpoMOCOMHAas ¥ TeHHAs! HHKCHEPUS 1
MeauumHckie OHOTEXHOJIOTHH
101 KontponsHas pabora 1
102 Pesepsublii ypok. [IoBropenue, 1
000011IeHNEe, CHCTEMATH3AIIMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabusie | IIpakruyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 OpomononHas teopus Y. lapsunaa 1
9 JIBuoKyIIIHe CUITBI SBOJIIOIIMH BUJIOB 110 Y. 1
HapBuny
3 Bopr0a 3a cymiecTBOBaHNE, €CTECTBEHHBIH 1
¥ HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
SBOJIOLIUU
5 DTarbl HBOIIOIMOHHOTO Mpolecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOIIOLUS
5 [Honynsauust — 31eMeHTapHas €IMHUALIA 1
9BOJIIOLIUU
3aKOH reHETUYECKOro paBHOBECHS JIK.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BblsiBIeHIE U3MEHUYUBOCTH Y '
0co0el OHOTO BUIA)
8 OneMeHTapHbIe PaKTOPHI IBOIOIUU 1
9 OddexT ocHoBarens. Ipdext 1
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M305s1uu nOmysisimii: 1
reorpaduueckasi, OnoJIorudecKas
11 EcrecTBeHHBI 0TOOP — HaNpaBIISIOLIHA 1

(hakTop IBOJIIOIUU




12

[TooBoii oT60Op

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MHUKPO3BOIFOIHH.
JlaGopaTtopHast pabota «3yueHue
apoMop(030B U UAHOANANITAIIAN Y
pacTEeHHH 1 )KUBOTHBIX)»

0.5

14

[Tpumeps! mpucnocoOIeHui y OpraHu3MoB:

Mophooruueckue, GU3n0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «IIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

15

Bup, ero kpurepuu u CTpyKTypa.
JIabopatopHnas padoTa «CpaBHEHHE BU/IOB
110 MOP(OJIOTHIECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJIOIIUT

18

CBs3b MHKPOI3BOJJIIOLIUHA U SMTUACMUOJIOTNA

19

Makpoasosntonus. [TarieonTonornueckue
METO/Ibl U3YUYEHUS IBOJIIOLIUU

20

Bnoreorpa(pnqecxﬂe METOAbI U3YUCHUA
9BOJIIOIINHU

21

DOMOPHOTIOTHYECKHE U CPAaBHUTEIHHO-
MOp(HOIOrHYECKHE METOIbI U3YUEHUS
SBOJIIOIUH

22

MonekynsipHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MATEMAaTHIECKIE




MECTOJbI U3YUCHUA DBOJIFOINU

23 OO0111re 3aKOHOMEPHOCTH DBOJTIOIINH
24 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB ABOIOIINHU
o5 Hay4Hble rumoTe3bl MPOUCX 0K ICHHS
JKU3HU Ha 3emiie
26 JloHay4yHbI€ TIPEICTABICHHSI O 3aPOKICHUN
KU3HU
97 OCHOBHBIE ATaIlbl HEOPTAaHUYECKOM
SBOJIIOLIMH
28 ['unoTessl 3apoKaeHNS )KU3HH
HcTopust 3eMiu 1 METOIbI €€ N3YUCHHUS.
29 JlabopaTtopHas padora «M3ydueHue u 05
OTIMCAHUE UCKOIIAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HauanbHbie 3Tanes! opraHn4ecKkon
HBOJTIOLIMH
31 DBOITIONINS 3YKAPHOT
OCHOBHBIC 3Tarnbl BOTIONU
39 pacturenbHoro mupa. [IpakTudeckas 05
pabora «3yuenue ocobeHHOCTEMN '
CTPOCHUS PACTCHHI Pa3HBIX OT/ICTIOB)»
33 OCHOBHBIE 3TaITbl YBOJIIOLIMH JKUBOTHOTO
MHpa
OBOIOLHNS )KUBOTHBIX. [[pakTHueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOEHUS MIO3BOHOYHBIX JKUBOTHBIX)»
35 Pa3BuTHe xu3HM Ha 3emiie 1o 3pam U




nepuoaam

MaccoBbie BBIMHUPAHHUA — SKOJIOTHYCCKUC

30 KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIH IKOIOTMUECKUN KPU3HC, €ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHuyecKoro
HPOILLIOrO

39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpTraHU3MOB

40 AHTPOIIOJIIOTUS — HayKa O YEeIIOBEKE

41 Passutne npencrasieHuii o
IPOMCXOXKACHUH YeJIOBEKa
Mecrto yenoBeka B CUCTEME
opraHu4eckoro mupa. JlaboparopHas

42 pabota «/3y4yeHue ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJI0BEKa, CBSI3aHHBIX C
TPSMOXO0XKIICHUEM

43 JIBroKyliye cuibl aHTPOIIOTEHE3a

m CooTtHo1ieHne OMOJOTHYECKUX U
COLMANIbHBIX (DAaKTOPOB B aHTPOIIOTE€HE3E

45 OCHOBHBIE CTAJMM AaHTPOIIOr€HEe3a

46 [TaneoreHeTnka u najgeoreHOMMIKa

47 DBOJIIOLIHS COBPEMEHHOTO YETIOBEKA
Yenoseueckue pacel. [IpakTiuueckas

48 pabota «/3yueHne sKOITOTUIECKUX 0.5
ajlanTalnui 4eJoBeKa»

49 MeXIUCIUTITMHAPHBIE METOTBI

AHTPOIIOJIOTUU




50 3apoXACHUE W PA3BUTHE KOJIOTHH 1
Mertonsl axonoruu. JJaboparopuast padora

51 «M3y4eHre METO10B SKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUN»

59 3HaueHne YKOJIOTNYECKUX 3HAHUMN JIIS 1
YyeNoBeKa

53 DKoJyiorudeckue GaKkTopsl 1
AbGuotuueckue gaktopsl. CBET Kak

54 sKosoruueckuii paxrop. JlabopaTopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIMSIHHIO CBETa»
AbuoTtnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECCKHUI (aKTop.

95 JlaGopaTtopHnast pabora «BrlisiBieHHE 1 0.5
MPUCTIOCOOJICHHU OPTaHU3MOB K BIIUSHUIO
TeMIIEPaTypbI»
Abuotnueckue hakTopsl. BraxxHOCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHH u3 pa3HbIX MECT OOMTAHUSD)

57 Cpenbl 00uTaHMUs OPraHU3MOB 1

58 Buonorudeckne puTMbl 1

59 Kuznennsie popMbl OpraHu3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTHYECKUX B3aUMOACHCTBUI

61 JUIS CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 OKOJIOTNYECKUE XapaKTEPUCTUKHU 1




MMonyJsinun

OCHOBHBIC TTOKa3aTeIn IIonmyJsInuu:

63 YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAs U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TMOMYJISIIHN:

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKosoruyeckast CTpyKTypa MOMYJISUH

66 JuHamuka nonyasuuu 1 e€ perymisauus

67 KpuBble pocTa YiCIEHHOCTH TOMYJISIUH.
KpuBbie BbIKHBaHUS
DKoJoruyeckas HUIIa BUJA.

68 JlaGopaTtopHnas padota «IIpucnocobienus 0.5
CEMSTH PaCTEHUH K PACCEIICHHIOY

69 Bun xak cucrema nomysisiuii

70 3aKOHOMEPHOCTH TTOBEICHUS 1 MUTPAITHIA
YKUBOTHBIX

71 Coo0111ecTBO OPraHUu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B
JKOCHCTEME

74 OCHOBHBIE MMOKa3aTEIN YKOCUCTEMBI

75 DKOJIOTMYECKUE MUPAMUIbI

76 N3menenuns cooOIIecTB — CYKIECCHHI

77 [Ipupoanbie 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOpel 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI




TYH]Ip, JIECOB, CTETIEH, IIyCThIHb

79 AHTPONIOTEHHBIE YKOCHUCTEMBI

80 Ypboakocucremsl. [IpakTrueckas pabora 05
«M3ydenue u onucanue ypO0oIKOCUCTEMBD» '
3aKkOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aHMO/ICHCTBUI1 OPraHU3MOB B
HKOCUCTEMAX
MexaHn3Mbl BO3JEHCTBUS 3arPsI3HEHUN

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIINOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 bruocdepa — obmiermianeTapHas 06071049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepst

86 KpyroBopoTsl BerecTs u
OMOT€OXUMHYECKHUE ITHKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTs 6uochepsl

89 DKOJIOTHYECKHE KPU3UCHI U UX TTPUINHBI

90 BosneiictBue uenoBeka Ha Ouochepy

o1 AHTpONOreHHoe BO3/IelicTBUE Ha
pacTUTENbHBIN U )KUBOTHBIH MHP

92 Oxpana npupoIbI

93 OCHOBHBIE IPUHIIHITHI YCTOWIUBOTO




Pa3BUTHA YCIOBEYECTBA U IIPHUPOIbL

PanmonansHo€ pupo10M0Jib30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3HooOpa3us 3emim

95 Ofionem&e 110 TeMe «MHKPOIBOJIIOLIUS U 1
e€ pe3yabTaThi»

96 O606menue o Teme «MaKpOd3BOTIOIHS 1 1
e€ pe3yabTaThi»

97 O606menne no Teme «IIpoucxoxaenne n 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o6menue o reme «IIpoucxoxaeHue 1
YeJIOBEeKa — aHTPOIIOTCHE3»

99 O06o061mIeHne o TeMe «IDKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHU3MOB)

100 O06o6mieHue mo Teme «Opranu3Mel 1 cpea 1
oOUTaHUS»

101 06061ueHI:16 1o TeMe «IKOJIOTUs BUI0B U 1
TIOTTYJISIITA I

102 O606mmenue no treme «buocdepa — 1
riio0anbHas IKOCUCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Pyo1ioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocsemenne»

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA
buonorus. Anroputm ycnexa. 11 kinacc. Meroaudeckoe mocooue

O6mas buonorus. 11 knacc. Meroandeckoe mocodue (yriryOJIeHHbIH YPOBEHB )

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/biologiya/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/biologiya/
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