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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpemaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (periepanbHOil paboyelt mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISICTCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHble TmpenMeTs»y. CormacHo mnonoxkenusM OPI'OC COO mnpodunbHBIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepenpann  oOy4eHUsT Ha YpOBHE CpEeAHEro ooOiiero oOpa3oBaHUA U
MPU3BaHbl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 DJTHX Y4YeOHBIX TIPEAMETOB JOJDKEH OBITh OpPHUCHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJarouuxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW O0JIaCTH HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBApUaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpOBaHHWE IO pa3ielaM M TeMaM, paclpeieNieHre TIO0 Kiaccam,
PEKOMEHIyeT TMOCIEeI0BATeIbHOCTh M3yYeHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HU3y4eHHUEM OWOJIOTHM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJCTAaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIrO IpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GbOopMHpOBaHUNM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
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pacuiMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUU W OHOJOTUU Pa3BUTHS,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOIUOHHOIO YUYEHHUS U S3KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHusl COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMIOJYYEHHBIX TMPU HU3YYCHUH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeiaoB OMOJIOTMH Ha YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacuiMpeHbl U yriayOJjeHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccur. Bo3MokHa Takke MHTErpauus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBII M 53BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTaHU3ALMH, 3BOJIOLMHM OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSI OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOrMH, SMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYaroUIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3BOIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHue o0 Ouocdepe.

VYueOnsiii  npeamer  «buosnorus»  mpu3zBaH  00eceYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCIEKTaX OMOJOrMYecKUX 3HaHUMU. [[ns
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUHM MPOTrpamMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHM CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YU€HBIX B pPELICHUE BAXKHEUIITNX OMOJOTHUYECKUX U IKOJOTUYECKUX MPOOIIEM.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonorusi_yriy0/jeHHbiii yposens_ 10-11 kiaaccbny

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryoJ€HHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAes€HHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOIE€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOIINX 3a1a4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTroOOpa3uu U OCOOEHHOCTSX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYyYarolMXCs C METOJaMU TIO3HAHMsI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOH U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu u B mpupoae (HaOmoAeHHe, H3MEpEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYAalOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriIakTUKA WH(GEKITMOHHBIX 3a00JIeBaHMM, TTpaBuia MOBEICHUS B TPUPOJAE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00JIaCTH OMOJIOTHH;

pa3BuTHE Y 00Yy4AIONIMXCSI UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN
B IPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3aa4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;
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BOCIIUTaHUE Yy 00YYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXalmux Jojaed  (cobmomeHuss wMep mnpoduiakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIMMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpemaHero oo0mero oopasosanus, cocrabisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp:KaHUs M HaAIMpaBJIEHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alusaX CpeaHEero
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaroIMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIEI0BATENHLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs yd4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Copnep:xaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. buoJsiorns Kak HaykKa

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaykKdu M HM3y4yaeMble  MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHBIE HCCIECIOBAHUS B
OHOJIOTHN.

3HaueHue OMOJOTUH B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHHe OUOJIIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPAHE IPUPOLBI.

JleMoHCTpauumn

[Toptpets: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgen, I'. Mennens, B. M. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JOpPYrUMU HaykKammu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

Xusble cuctembl Kak mOpeaMeT u3ydeHus Ouonoruu. CBOWCTBa KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMs,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIJIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuocdepusiii. Ilpoueccbl, NPoOUCXOIAIIME B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTU3anus, Meraananus. [Iondarue o 3aBucuMon u
HE3aBUCUMOMN IiepeMeHHOU. IlnaHupoBanue skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynpTaroB. IIpUuMHBI HMCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonstue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu
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Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMHU KUBOU
npuposib», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpPraHoOB 4YEJIOBEYECKOro opranusman, «buoreornenos», «buocdepa», «MeTomapl
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pas3IM4YHBIX METOJAOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpyKkTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOM KJIETOYHOU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellleCTBAa KIETKUA. buonornueckue mnonauMmepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YeTBEPTUUHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue pyHkuu 6e1K0B. [lpuonsi.
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Yraesoael. MoHOCaxapubl, AUCaXapyubl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. I'uapodunbHo-TUApOdOoOHEIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun komruiementapHoctu. [IpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexenupoBanue JIHK.
Memoowvl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMoU3nYecKrue MCCISIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Moodenuposanue
CMpPYKmMypbl U OYHKYUti OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousain u
opeanuyeckul cunmes OUOMOEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckass TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHne MOJeKyn JMnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKasl MOCy/1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
pEaKLIHN.

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.
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CrtpoeHue npokapuoTHueckoil kineTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpOoHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeryénnas auddysus), akTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[urornasma. [{utozonb. Lurockener. JIBuxenue nuromniazMbl. OpraHouabl
kietkn. OnHoOMeMOpaHHBIE OpraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOrO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUUN
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMAbl  KIETKH:  MUTOXOHAPWUM,  ILJIACTU[IBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMKM MUTOXOHIpUN M 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIBI  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHTp. CrTpoeHne U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. Obosouka siapa, XpOMaTHH, KapuoIIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCnopm.

Knerounsle BkiItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

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

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPHI», «Aapo», «CTpoeHNE NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparsbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuE CTpOEHHS KIETOK pa3IMYHbIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoyiM3a W JAEIUIA3MOJU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnyeckas  pabora  «l3ydyeHue  ABMKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccuMWISILIMSL ¥ TUCCUMIIISALIAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel ooMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTpOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIM XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEIKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcuceHHwlli omocunmes y obaxkmepuii. Ceemocobuparowjue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIiacToB B IpoLecce
dotocunrteza. CretoBasi u TeMHOBas Gasbl. Pomoovixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuyuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCII€HHUE, WIH KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
nporeccax ouojoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dochopmupoBanue. uepeus membpanno2o 2epaduenma npomonos. Cunmes
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ATD: paboma npomonnou ATD-cunmaszvl. IlpeuMyniecTBa a’poOHOTO IMyTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue nmporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopHnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoictBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmns
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTtese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOkuCHoOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszals reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). MonexynsapHvle mMexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KileTKe. KileTOuHbIN roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz d6orvuiux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonocuu 6 ouonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.
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JleMoHCTpaMuU

[Toptpetsi: H. K. Konbiios, /. Y. IBaHOBCKUIA.

Tabmuubl u cxembl: «brocunTes Oenkay, «I'eHeTHyeckuit Kom», «BUpych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurepdaza u  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekarommx B uHTEepdaze. [loaroroBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epUobl UHTEpGa3bl.

Marpuunsiii cunte3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUIAPAJLIEIBbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TenomMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIouaHbIA W
rariouaHblii  HabOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wimetku — wmuTo3. Craauy MHUTO3a M MPOUCXOMSINIME B HUX

nporneccel. Tunel muro3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XxpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocomy, «Pemmmkamus JHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopnasi pabora «HaGmroieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHM3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KollOHUAIbHBIE OPTaHU3MBI.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonorusi_yriy0/jeHHbiii yposens_ 10-11 kiaaccbny

B3anMoOCBsI3p 4AaCTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanun pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTPOCHUS,
(bYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U T'eHEpaTUMBHBbIE OpranHbl pacTeHuid. Oprasbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapykHbIi M BHyTpeHHHU ckeneT. CTpoeHHe u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. Ilorjomienne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEHIECTB pacTeHUsIMU. IIuTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO Tpakrta. [lumesapurenpHble keine3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHOoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabGepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX [O3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanust. JlpixateabHble 00bEMBI.

TpaHcnopT BeEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCynbl M KpoBb. Kpyru xkpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHl OPraHOB BBIJICIICHHUS.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Beinenenue y
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MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHEe MOYH Yy YeJIOBEKaA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX pAaCTEHUMU.
Kyrtukyna. CpencrBa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPANbHBIA MUMMYHUTET. BpoXaEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmMmMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasapaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte wu perymamus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perymnsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBIL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MplieuHas CHCTEMa,
«BprgenutenbHas cuctemay, «IHIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD),
«AMMyHUTETY, «Kun1me4Ho1o0CcTHRIE, «CxeMa  MNHUTaHUS  PaCTECHUI»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUYHbIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opya0BaHUE JJIs JIEMOHCTPALIMH MOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHMs:  [OYKOBaHHWE, CHOPYJISALUS,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M IIOJOBOro Tmpouecca. Melo3 W €ro MecTo B JKMU3HECHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTre. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKeEe3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOZIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpyssiuus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3akiagka IUIaHAa CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButue xkuBOTHBIX. [locTamMOpuoHanbHbIl nepuon. [lpsmoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollormyeckoe 3HaY€HHE NPSMOTO0 U HENPSIMOTO
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pa3BUTHUA, UX PACOPOCTpaHEHHE B Npupoje. Tumbsl pocta KUBOTHBIX. DakTOphI
peryJISIuU POCTa KUBOTHBIX U yejoBeka. CTaauu MoCTIMOPHOHAIBLHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
JKU3HEHHOM IuKie pacTeHuid. OOpa3zoBaHWe CIOp B IIpoliecce Meio3sa.
I'ametorenes y pacreHuid. OTIJIOAOTBOPEHHWE U Pa3BUTHUE PACTUTEIIBHBIX
opranu3moB. JIBoifHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
Pa3BUTUE CEMEHU.

MexaHu3MBbl pEryJaluyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpetsi: C. I'. HaBamun, X. [IIneman.

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJTaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTbl», <« KH3HEHHBIM IUKI MXa», <«OKU3HEHHBIM  IUKI
MarnopoTHUKA», «JKU3HEHHBIN UK COCHBIY.

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MUKpONpENaparbl SHLUEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Pabotsr I
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. KoneioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TIOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
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OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKUM.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuast paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

ennHooOpa3ust rTHOpUI0B nepBoro nokosjeHus. Ilpasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. lluTonmormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. 1IpoMeKyTOUHBIN XapakTep HacJlIeJOBaHU.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCHUMOIO
HAcCJEelIOBAHMUS  NpPHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILVBaHUS.

CuernuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsenHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TIeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3aumMopaeilicTBHEe HEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (U3NOJIOTMYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMM.
['eHeTHyecKkre MEXaHU3Mbl CHMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBoiif 1 BTOpoit 3akoHbl Menaens», «Tpetuit 3aKkoH
Mennens», «AHamu3upyrouiee CcKpelmuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrernyieHHOEe HAacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momnay,
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«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOXECTBEHHBIN AIUICIIU3M», «B3auMOAEHCTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOpUIIOB TIEPBOTO TOKOJICHWS W PACHICIUICHUS TPU3HAKOB, MOJICTb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJAEIb I
JIEMOHCTPAllUM CLEIUICHHOTO HACIJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas pabGora «l3ydyeHne pe3yabTaTOB MOHOTMOPUIHOIO
CKPEIIMBAHUA Y TPO30(DHUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHoTHMNA W cpenbl npu  (GopMupoBaHuU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psaa u BapuanmoHHas KpuBas (B. Horanucen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIBl MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTudeckue myTtanuu. CoOMaTHUYEeCKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacnencTBeHHo m3meHunBocty (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuet u  cxembl: «Bugsl  usmeHumBOCTHY», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOnHaTnBHAS U3MCHYUBOCTHY, «Merno3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKa», « Bumbl myTammiiy.
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OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBO».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uyenoBeka. MexayHapoaHas NpOrpamMMa MCCIIECIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOT€HETUYECKUM, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONPEIEIICHUE TEHOTHUIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOphl TOBBIIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKA K
bu3YecKOMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesioBekay, «I 'eHeTnueckue 3a00JIeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi Opranu3sMoB

JlomecTukanuss W CEJNEKUUs. 3apOKICHUE CENEKIMU W JTOMECTUKALMH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. PoJib cenekuumu B CO3MaHUM COPTOB PACTEHUM U IOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacleacTBeHHOW wu3menHunmBoctTH H. . BasuioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INBU1Y AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OILICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanMoHHbli 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUMM Y KyJIbTYyPHBIX
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dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Toyuenue MOJIUTIIOU]IOB. BuyTtpusugosas THOpUIN3AIINS.
biu3kopoACTBEHHOE  CKpeluBaHue, Wid  uMHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoyuUsLy.

CoxpaHeHre ¥ U3y4YCHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX pOAMYEH I CO3JaHMS  HOBBIX COPTOB M THOpUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYNbTYp. M3yuenue, coxpaHenue u  ynpaejieHue
2EHeMUUeCKUMU PeCcypCaml CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBLIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUl,
nepeooswvix uoetl U nepcneKmueHblX MmexHoL02UlL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi pabdora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKITUOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMI M MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MMOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.
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Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUN H
#uBOTHBIX. KpuoGanku. Comaruyeckas THOpUAM3aLMg W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIIOHUPOBAHUE KMUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JJHK. Coz0anue mpanceennvix opeanuzmos.
JocTuxeHnss ¢ NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHKEHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas nudposas meaununa. [11P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MIpoTeoMa
4eJIOBEKa JUI OLIEHKM COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHHS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJbI0 00ecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nH)eHepUus», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi  «buoTtexHonoruss — BakHEHIIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HaydHas aedatenbHocTh Y. JlapBuHa.
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JIBrKy1Me cuiibl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MUHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponpl romy6eit», «MHorooOpa3ue KyJIbTypHBIX (opM
KanycTb», «[lopoabl TOMaIIHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAaups Kak 3JIEMEHTAapHas €IMHMIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSIUUA KAaK »3IIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. O@dext
OCHOBartesl. JIpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pghexma Opeiigha 2enog 6
bonvuux U  Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsauus  mOMyJISIA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Bomaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: Mop(]oaoruyeckue,
¢duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHueckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimoueBoi (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHMUS aJITOTIaTPUUIECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMHPOBaHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONM OWOJOTMKM B pa3padOTKE HAyYHBIX METOJIOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpaIMuA

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHUYMBOCTBHY», «llomynsmuonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuwxyime
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYJALUNA CEBaHCKOM (openmy,
«['eorpauueckass M307AMUS  JIUCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiny, «llomynsiiuoHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «KuBble UCKoraembie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue aganrauuny», «lIpucrnocoOieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npupose», «Crnocodsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumounasl pacteHuit», «KamycrHo-peneunsiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3BEpel C MpUMEpaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3smMoB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLIMS U €€ pe3yJibTaThl

Meronpl W3yyeHMs MakpodBoJOLMU. [lameoHTONOrMYECKHME  METObI
u3ydyeHus oHBomouuu. Ilepexomgnbie QGopMbl U (QUIOTEHETUYECKHE PSAbI
OpraHU3MOB.
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buoreorpaguyeckue Meronpl u3ydeHus sBonronuu. CpaBHeHHE (UIOpBl U
(ayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emnu. Bupasi-
SHAEMUKHU U PEITUKTHIL.

OMOpPHONOTrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
HBOMIOLMM. ['eHeTHuecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IOSBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHsbl.
PynumenTtapasle  opraHbl M araBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonornunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMK U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvt yHKyui.
HeoOpatuMocTs 3BomonnMH. AfanTuBHas paauanvg. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETHUECKUN DSl JIOIIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanb»,  «Punnodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe, «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMMaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAI[MOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKEHHE ornbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiectB W3 Heopranuueckux. Ompir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB U3 MoHoMmepoB. KoarepBatHas rumoresa A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.
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HUctopus 3emnu u meroApl €€ wu3ydyeHus. lckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosiorudyeckas mKanaa: 30Hbl, 3pbl, HEPUOJIbI, FTTOXHU.

HadvanbHble 3Tambl opraHndeckord HBoMOnMU. [logBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa00Mn3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOpPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpa0OBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxxaeHrue MIEKONUTAIOUUX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xku3HM Ha 3eMj€e MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIOrH4eckux TpoiieccoB. llosiBeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3HUC, €rO
oco0enHnoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaein, I'. Mémnep, C. Mumnnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonum», «Cxema o0pa3oBaHUs PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
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pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbIeY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
[TAJIE030MCKOM 3pey, «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHUM pa3IAYHBIX OTMAEIOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUA
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MopenupoBaHUME — ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONoOaoruu. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIE€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JIBrkymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIOTreHe3a. PaHHHWE YenoBEeKOOOpa3HbIE O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NMpsIMOXOASALIMUA U IEPBBIM BBIXOJ JIKOAEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  —  00mMMIA  TIPENIOK
HEAHJEPTAJIbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUAN
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KaK BUJ JIIOJEH XOJIOAHOTO Kiaumara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka M NajgeOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSALMSIX
yenoBeka. MyTanMoHHbBIA mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOWAHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuncTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBEKa K pa3HbIM YCIOBUSM OKpYXarollell Cpensl.
Bnusnue reorpadguueckoil cpeapl H Apeiida reHoB Ha MopdoJoruro u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHsle  MeToAbl B ¢u3nyeckol  (OuMosornyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLUMOHHAS  AHTPONOJIOTHS M MAJCOAHTPOIOJIOTHS
YEJIOBEUECKUX MOMyJsUuid. buocouuanbHble HCCIEIOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnunp! 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YelloBEKay,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyILIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OMOJNEHCKUMH CIOKETaMH TPOUCXOXKIACHUS UETIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOCHHUS CKejeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi
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3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0J0TUH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HIKOJIOTUU:
npupojHble U JabopartopHbie. MoJenupoBaHHE B JKOJOTUHA. MOHHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUpoaod. PopMHUpOBaHUE
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JdeMoHCcTpau

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMsl: «Pa3gensl dxomoruny, «Metoasl skomorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbl».

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpefa OOMTAHUSA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JIEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHMI W JKMBOTHBIX II0 OTHOIIECHHIO K cBeTy. CHUrHajbHas pojb CBETa.
doTonepruoausM.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenuss pacteHuilt K
nojjep>kanuto BogHoro Oanmanca. Knaccudukanus pacTeHH MO OTHOILICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TOAMOYBEHHAs, BHYTpHUOpraHU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MoOB K
YKU3HU B pa3HbIX CpeJiax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE PpUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HU.
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Kusznennsie @opmbl opranu3MoB. [loHsiTue © JKU3HEHHON (QopmMme.
Kuznennsie PopMbI pacTeHUMN: NEPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJECHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommieckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOrHUECcKUEe ajanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBOy, «llapasutusm», «Koukypenuus», «Cumounosy,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUU U KOJJICKIIUU TEIJIOJFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAaOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUAIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo010rusi BUAOB U MOMYJIAMH

OKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUH. [Momynsiius Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKux 6ApbepoB U
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0COOCHHOCTEM OUOJIOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyasiuuii. OCHOBHBIE TIOKA3aTENW MOMYJSALMU: YHUCIEHHOCTbh, IUIOTHOCT,
BO3pDaCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Peryidaiud. bUoThudeckuil MOTEHIMAT MOMYJISINH.
MoaenupoBanve TMHAMUKHA TOMYJIsiiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIIUAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanne. MHoOroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpalMid KUBOTHBIX. buosormyeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIA  PA3JIWYHBIMU
opranuzmammn», «Mogenb s3xonorudeckot Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
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cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCmEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [opomackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco sgghexkma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHU PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTAaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MHUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypoboskocucTeM.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsiK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA
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buochepa — obmiernanerapHass oOojiouka 3eMIIM, TJ€ CYUIECTBYET WM
CyIlIECTBOBaJIa >kKU3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepranckoro o 6uochepe. Odmactu 6uochepst u e€ cocras. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEpbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeCa, BBICOKOTOPhs. KilnMmar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crtpykrypa u QYHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOI0O MOTEHIINAIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azora B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmny, «Knnmaruueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesroBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/JCMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA U IPUPO/IBIL.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
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uHgopmayuu no  CcOCMoAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHoBbl
aKopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢  OUONOBDPENHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEeHHe
ruapocdepbl», «3arpsisHeHue nouBb», «llapHukoBwiii  3dpdexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OoOy4JalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOrpaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACNCHUIO0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NpPagoCO3HAHUA  DKOJIOTHUUECKOU
KYJIBTYPBI, CHOCOOHOCMU cmasums 1IeIIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAAULUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYKaroUIEn cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsSI yueOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITOJTHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJTHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;
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MOHUMAaHUE YMOILIMOHATILHOTO BO3JIEHCTBUS KUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUIAX HCKYCCTBA, CTpEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3uveckoro BocHUTAHMS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryaspHas (u3ndeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YIMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cdepaMm MpodhecCHOHANIBHON ACSITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIIEHWE YPOBHS HKOJOTMYECKOW KyJIbTYpbl: MPHOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIGHKM HMX BO3MOXHBIX TOCJIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWST W YMEHUS TMPU PEIICHUH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaxX, OXpPaHY BHUJIOB,
AKOCUCTEM, OroCchepsl);
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aKTUBHOE HENpPUIATHE JEUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpezie, YMEHHE NPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHON
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM NEATEIBHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHUOJNOrMM KaK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NIPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU HpodsieM
COXpaHEHUs TPUPOAHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX SKOJOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4EHUH OMOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIET0BATENBCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K AaKTHBHOMY IIOJYYCHHIO HOBBLIX 3HAHUH T10 OWOJIOTHHM B
COOTBCTCTBHUHU C ) XKU3HCHHBIMH HOTpC6HOCT$IMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYWMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHbIC) OOIIEHAYYHBbIC MOHATHUS, OTPaKaroIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHHE,  M3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
YHUBEpCaJIbHbIC ydeOHBIC JcHCTBHS (ITO3HABaTElIbHBIC, KOMMYHHUKATHBHBIC,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalollUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHHUBEpCaJbHbIEe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIC
NEHCTBUS, pPEryJIsTUBHBbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NESITENBHOCTb.

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

Osuanenue YHUBEpPCAIbHBIMU Y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSITENIFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBILUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCUpUKAIIHA, 000OIICHNUS ), PAaCKPBIBATh CMBICI
OMONIOTHYECKUX TOHATHH (BBIACIATh UX XapaKTEepPHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C APYTUMU TIOHATHSMH);

ONpENENATh LEIN JAEITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTU C IOCTABJICHHBIMU 1EJIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;
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CTPOUTH JIOTMUECKHE pacCyXIeHusi (MHIYKTUBHbIC, JEAYyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHUS;

NPUMEHATH CXEMHO-MOJICJIbHBIC cpenctBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
1EeJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCIIOJIb30BaTh pPa3iMyHble BUABI JESATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HaHUS, €ro HUHTEPIpETAlUU, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCIIC TIPH CO3JJaHUH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSITEIbBHOCTH U JKU3HEHHBIX CUTYalUIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TMEpeHoca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEITeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;
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BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAIBHBIE MOJIXOJbI U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpMAINH (TeKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UpOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3ajiay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUs PA3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJQJeTh ~ HAaBBIKAMH  pAClO3HABaHWs W 3alIUTBl  HHPOpPMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYIIECTBISTh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUHN JPYTHMX YYAaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYaIlWH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIIOJICH, IPOSIBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHasl 1eSITeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI IpH pelIeHUU OUOJIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ INOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W Ka)XJOr0 YYaCTHUKA KOMAaHIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHUCTBHSX M MOCTYINKaxX MO OTHOUIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEeIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHs NpodsieMbl € YYETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTHUBBI B JESTEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;
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BJaJ€Th  HABBIKAMU  I[IO3HABATEIbHOM  pedieKCMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PELLICHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpU AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUSI COJEpPXKaHUS Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrnedYeHue
npobuapHOro  o0yueHus  oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHMIO, UHTEPIPETAIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWU M WX IPUMEHEHHUIO B PAa3JIMYHBIX YIeOHBIX, a TAKXKE B
peaNbHBIX XKU3HCHHBIX CUTyanusaxX. [IpemMeTHbIe pe3ynbTaThl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIeHWH TPoOJieM  palMOHAIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MMOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
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He3aBUCUMOTO HaciegoBaHuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCAaHHUE, HU3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pACTCHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJOBEKA, IPOIIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboan3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIOB MUTAHUSA, (OTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXK]Yy OpPraHOMJAMU KIETKH M HX
GYHKIHASIMH, CTPOCHHEM KJICTOK Pa3HBIX TKAHEH W WX (QYHKIUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W HX
GyHKUUSIMHE, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMU, MEXKIY ITarmamu
oOMEHa BEIIECTB, ATaamMH KJIETOYHOTO IHKJIAa U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUHU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIMOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYs IE€Jb KCCICIOBAHUS, AHATU3UPOBATH IOJTYyUYEHHBIC
pe3yibTaThl U JEIaTh BHIBOIBI,

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
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nyOJMYHO  TPEACTaBIATH  IOJIYYEHHbIE  pe3yJbTaThl HAa  YUYEHHUYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIICHHBATh ATUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEJOBAHUM B
obmactu  Ouosormd ¥ MEAWIMHBI  (KJIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HANPABIECHHOE M3MEHEHHWE I'€HOMAa M CO3[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIIEBOM MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
POJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEeIHEro
PO eCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtonuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apojeiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruH), TUnotessl (rumore3a «vupa PHK» V.
['un6epra);

YyMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJJaMHM  HAy4YHOTO  IO3HAHMS,
UCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABWKYIITUX CHJI SBOJIONMN HA TeHOMOHI TMOMYISIINH,
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MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YyMEHUE YCTAaHABIMBATh B3aWMOCBS3M MEXIY MPOIECCAaMU HBOJIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU Pa3UYHBIX YKOCHCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UCTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISITH IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs 1€JIb HCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHBIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmn W MPOAOJDKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 buoiiorus kak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buosnorust Kietku 2 0.5
4 XuMHYecKasi OpraHu3aIus KICTKA 10
5 CrpoeHue u GyHKLIUHN KIETKU 8
6 OOMeH BellecTB U MpeBpallleHnue SHEPTUH B 9 1 1
KJIETKE
7 Hacnencreennas unpopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKn3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BroTexHoNMOTHs ¥ CHHTETHYECKAss OUOIOTHs 4 1
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17 PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpaxriueckie (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6 1
4 [TpoucxosxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpraHU3MOB M HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 Opranu3msl 4 cpesja 0OuTaHUs 9 1.5
DKOJIOTHS BUAOB U MOIYJISIUAN 9 0.5
9 DKoJ0rUs co001IecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpyKaromias cpeaa 1
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 7.5
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTHyeckue
padoThI

Buomorus kak koMIjiekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa )KUBbIX CUCTCM

Wcropust OTKPBITHS U U3YUEHUSI KIIETKH.
Kunerounas Teopus

Metoabl MONEKYJIAPHON U KIETOYHON
6uonoruu. [Ipaktnueckas padora «M3ydyenue
METO/I0B KJIETOUYHOW OMOJIOTUU
(xpomatorpadus, anexTpodopes,
muddepeHIMaIbHOE HEHTPUPYTUpOBaHHE,
[TLIP)»

XHUMHUYECKUHN COCTAB KIIETKH

MI/IHepaJ'II)HI)Ie BCIICCTBA KJIECTKH, UX
Ouosoruueckas POJIb

0.5

Opranuveckue BemecTBa KJICTKH — OCJIKH.
JlaGopaTtopHnas pabora «OO0Hapyx)eHnE
OCIIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKITUI

CgoiicTBa, K1accupuKanys 1 GyHKIUN
0enKoB

0.5
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OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10
YTJIEBObBI

11 OpraHuyeckue BeIecTBa KIETKU — JIMIIHIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
Hykieosuarpudocharsr (HTD)

14 CexBenuponanue JIHK. MeToabl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto1bl CTPYKTYPHOM OMOIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHnune 3yKapruoTHYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHne cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN amnmapar KJIeTKA
OnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [IpakTuueckas padora «M3ydyeHue 1BUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTENBHBIX KIETKAX»

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MHUTOXOH/PHH, TIacTU b1, JIabopaTopHas 05
pabota «VccrnenoBanue miaasMoiansa u '
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHoubl KIETKU

22 Crpoenue u GyHKIUH 1pa

23 CpaBHHUTENIbHAS XapaKTEPUCTHUKA KIETOK 0.5




24

25

26
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sykapuot. Jlaboparopnas pabota «3yuenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

ACCUMMIISIINS U TUCCUMMIISIIIASL — JIBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BeniecTB. JlabopaTopHas padora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (pepMEeHTOB (Ha
pUMEpPe aMHJIa3bl WK KaTalla3bl)»

DepMeHTAaTUBHBIN XapaKTep peakiuii
KJIeTOYHOTO MeTaboiu3Ma. Jlaboparopnas
pabota «3yuenue hepMEeHTATUBHOTO
pacieruieHust IepoKCcHIa BOAOPOa B
pPaCTUTEIBHBIX U JKUBOTHBIX KIIETKAX)

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

dorocunTes

29

XemocuHtes. JJaboparopnas pabota
«CpaBHeHue mporeccoB GOTOCUHTE3a U
XEMOCHHTE3a)

0.5

30

31

AHa’poOHbBIe OpraHu3Mbl. Buabl OposkeHusl.
JlaGopaTtopHnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUSI U JTBIXAHHS

AdpoOHBIE OPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

32

OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.

Cunre3 AT®: pabora npotonHoit AT®-
CUHTa3bl

33

PeaKI_[I/II/I MaTpU4IHOI'O CUHTE3a
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34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 Koauposanue amunokuciot. Poias pubocom
B OnocuHTe3e Oenka
37 Opranuzaiys reHoMa y IpoKapuor u
JyKapuoT
38 MonexynsipHbIe MEXaHU3MBbI YKCIIPECCHU
TCHOB Y DYKapHOT
Bupycsl — HekneTouHble GOPMBI KUZHU U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3iaHue MoJenu BUpyca»
BupycHrble 3a001eBaHus YeI0BeKa,
40 JKUBOTHBIX, pacTeHuidd. HanoTexHonoruu B
OMOJIOTHU U MEAULINHE
KontponbHas padota «OOMEH BeIIeCTB U
41 IpeBpalleHle YHEPTUN B KIIETKE.
HacnenctBenHas uaopmarys u peanansanus
€€ B KJIIETKE»
42 JKn3HeHHBINH UK KIETKH
43 Matpuunsiii cunte3 JJTHK
Xpomocomsl. JIaboparopHast pabota
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tumns! kiieTok. KaproknHes ¥ IUTOKUHES.
46 JlaboparopHas pabota «HabmoaeHne Murosa 0.5

B KJICTKaX KOHYMKA KOPCIIKA JTyKa (Ha
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TFOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisinus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eI0¢

49 Tkanu pacrenuii. Jlaboparopnas pabora 1 05
«3yueHne TKaHeH pacTEHUI» '
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlabopaTtopHast pabora «3yueHue TkaHeu 1 0.5
YKHBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

ol pabora «M3ydyeHue opraHoB LIBETKOBOI'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHu3MOB

54 [TuTanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[MumeBapuTenbHas cucTemMa 4elloBeKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U 1
YeJoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas crctema mo3BOHOYHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brigenenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4eoBeKa 1

63 PaznipaXuMOCTh U perynsuus y OpraHu3MoB 1
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['ymopanbHast perynisuusi 1 SHAOKpUHHAsS

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa

65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB

66 [TonmoBoe pazMHOXKEHHE

67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05
«M3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpEnapaTax»

69 WNnauBuyansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

20 3akyaJKa OpraHOB U TKaHEU U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlaGopaTopHas

71 pabota «BblIsiBIEHNE IPU3HAKOB CXOJCTBA 0.5
3apoJbIIel O3BOHOUHBIX JKUBOTHBIX)
Pa3zMHOkeHUE U pa3BUTHE PACTEHU.

72 JlaboparopHas pabota «CTpoeHHEe OPraHOB 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN

73 KonTtponbhas padora «CtpoeHue u GyHKIUN
OpPTraHU3MOB»
HcTopust cTaHOBJIEHUS M Pa3BUTHSI TEHETUKU
Kak Hayku. OCHOBHBIE TIOHATHS U CUMBOJIBI

74 reHetuku. JlabopatopHas pabdora 0.5
«/Ipo3oduina kak 0ObEKT TeHETHYECKUX
HUCCIIENOBAHUN

75 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. 0.5
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Mounoru0puaHoe cKpeuBaHue.
[IpakTnueckas padora "U3yuenue
PE3yJIbTaTOB MOHOTUOPHUIHOTO CKPEITUBAHUS
y Ipo3oduier”

[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO

76
CKpCIIBAHHS

77 Amnanusupyroiee ckpeniuanne. Hemomanoe
JIOMUHUPOBAHHE
Jurnbpunnoe ckpemuBanue. [Ipakrnueckas

78 pabora «/3ydeHue pe3yIbTaToB 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HITBIY

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO
CKpEIIMBaHUS

80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB

81 XpoMOCOMHast TEOpHsT HACIIEACTBEHHOCTH

82 I'eneTuka nona

83 KontponbHas padota «3akOHOMEPHOCTH
HACIIEICTBEHHOCTH
'enoTun xak meixocTHas

84 cuctema.l eHeTUUECKUI KOHTPOJIb Pa3BUTHS
pacTeHUl, )KUBOTHBIX U YeIOBEKa

85 M3MeHunBOCTD MpU3HAKOB. BHbl
U3MEHYHUBOCTHU

86 MonudukarmoHHas U3MEHIHBOCTh
BapuarnmonHsbIi psa v BapualimoHHAs

87 kpuBast. JlaboparopHas paboTa 0.5

«ccnenoBanue 3akOHOMEPHOCTEN




88
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MOJIU(PHUKALIMOHHON U3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psAa U
BApUALIMOHHON KPUBOM»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

89

MyTaunoHHas U3MEHYMBOCTh. [IpakTnueckas
pabora «Mytamuu y apo3oduisl (Ha
TOTOBBIX MHUKPOIpEIapaTax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLecca.
OnureHeTHKa v SIUreHOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBneHue 1 aHaIu3 POAOCIOBHOIN

0.5

92

93

94

95

MeToapl MEIUIIMHCKON T€HETUKH

3HauyeHne MeIUIMHCKON T'€HETUKU B
HpeI[OTBpaHIeHI/II/I H JICHCHHUH T'CHCTUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «/3yuenue coproB
KYJBTYPHBIX PACTEHHUH U MOPOJ JJOMAIIHUX
KUBOTHBIX»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «/3yueHne MeTo10B
CEJICKLIUH PACTECHUN»

0.5

0.5

96

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

97

HroroBast koHTpOIBHAs paboTa
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COXpaHCHI/IC, HN3YUCHUEC U UCIIOJIb30BaHUEC
TCHCTUYCCKHX PECYPCOB. buorexHoorusa kax

98 HayKa U OTPaCiib POU3BOJICTBA. 1 0.5
[IpakTuyeckas padora «M3ydueHue oObEKTOB
OMOTEXHOIOTUU»

99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounoaorun

100 XpOMOCOMHasI ¥ T€HHAs WH)KCHEPUS

101 MenuuuHckue OMOTEXHOIOTUH

102 PesepBHbIi ypOK. HOBT(jpeHI/Ie, 00o0mieHue, 1
CUCTEeMAaTH3alMsl 3HAaHHHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
w/n Tema ypoka Beero Kontpoabsubie IIpakTuueckue oBpazoBaTeBHbIC
padoThI padoTshI pecypenr
1 OpomonnonHas teopus Y. lapsuna 1
5 JIBM>KyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: 1
MHUKPO3BOJIIOLUSA U MAaKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULA 1
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
0co0el OHOT'O BHAA)
8 DneMeHTapHbIe GaKTOPHI IBOITIOIHUN 1
9 Dddext ocHoBatensa. IhdexT OyTbUIOYHOTO 1
rOpJIbIIIKA
10 Murpauuu. M3o0aumuu nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINN 1
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(bakTop BONTIOLNH

12

[TosoBoit 0TOOP

13

14

ITprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BoJIIONHH. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
NMO0aJANTAlMI Y PACTEHUHN U )KUBOTHBIX»

[Tpumepbl PUCTIOCOOICHHUH Y OPTraHU3MOB:
MopdoJiorudeckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eIeCO000Pa3HOCThY

0.5

0.5

15

16

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnast pabota «CpaBHEHUE BUOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTUN

Makpossosntonus. [Taneontonornueckue
METO/bl U3yUYEHUS IBOTIOLIUU

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
Mopdororuueckre MeToIbl U3ydeHHs
SBOJIIOLIMU

22

MounekyIapHO-TeHETUYECKHUE,




23
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OMOXMMUYECKHE U MaTEMAaTHUYECKHE METOAbI
HU3YUYCHUSA 5BOJTIOLHNU

OO61mre 3aKOHOMEPHOCTH BOJIOIUA 1

24

25

26

Konrponsnas padora «Mukpo- u
MaKpOIBOIIOLHUA €€ PE3yIbTaThD)
AnantuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BoItoLMU. Hay4Hble TuoTessl 1
IIPOUCXOXKACHUS KU3HU Ha 3emiie
JloHay4HbI€ NIPEACTABICHUS O 3aPOKICHUN
KU3HU

27

28

OcHOBHBIE 3Tallbl HEOPraHU4YECKON
9BOJIIOLIMH

I'unotesnl 3apOKACHUSA KU3HU 1

29

WcTopus 3emMau 1 METO/IbI €€ N3YUEeHHUS.
Jlaboparopnast pabora «3yuenue u
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

0.5

30
31

HauanpHbie 3Tanbl OpraHuyecKoM 3BOTFOLHHI

OBoMIOIUSA DYKapuOT

32

OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTENLHOTO
mupa. [Ipaktrueckas padora «3yuenue
0CcOOEHHOCTEH CTPOSHUS PACTEHUN Pa3HbBIX
OTJIEJIOB)»

0.5

33

OCHOBHEI€E dTanbl OBOJIFOIIUN )KUBOTHOT'O
Mupa

34

OBonronus )KUBOTHBIX. [IpakTnyeckas
pabora «3ydeHrne 0cCOOEHHOCTEH CTPOCHHUS

0.5
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ITIO3BOHOYHBIX XMBOTHBIX»

PazButue xu3Hu Ha 3emMIie Mo 3pam 1

35
nepuoiamMm
36 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMeHHBIN HKOJTOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cUCTeMa OPraHMYECKOro MUpa
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpPTraHU3MOB
40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe
a1 PasButne npeacraBiaeHu 0 MPOUCXOKIACHUN
9eoBeKa
MecTo yenoBeka B CUCTEME OPTaHUYECKOro
42 mupa. JIaboparopHas padora «3yueHue 05
0CcOOEHHOCTEH CTPOEHHUS CKelleTa YelloBeKa, '
CBSI3aHHBIX C TIPSMOXOXKICHUEM»
43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a
44 CooTHomieHrne OMOJIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E
45 OCHOBHBIE CTAJIMH1 AHTPOIIOTEHE3A
[TaneoreHeTnka M majaeoreHOMHUKA.
46 MeXIuCIUTUTMHAPHBIE METO/IBI
AHTPOIIOJIOTUH.
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
48 Yenoseueckue pacel. [Ipaktuueckas pabora 05

«M3yueHune 3K0N0rnYeCcKuX aganTauuii
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YCI0BCKa»

KontponsHas padora «I[Ipoucxoxaenue

49 YeJlI0BeKa — aHTPOIIOTEHE3) 1

50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopartopHast pabora

51 «M3yueHne MeTo10B HKOJIOTMYECKUX 1 0.5
UCCIIETOBAHUI»

59 3Ha4YeHHe KOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue pakropbl. CBET Kak

54 skosoruueckuii pakrop. JlabopaTopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OPTraHU3MOB K BIIUSTHUIO CBETa»
AoGuoTtndeckue daktopsl. Temneparypa kak

55 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «BbIsBIEHNE PUCTIOCOOICHUIH '
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

S7 Cpenbl 0OuTaHs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuznennble pOpMBbI OPraHU3MOB 1

60 buotnueckue hakTopsl 1

61 3HaueHre OMOTUYECKUX B3aNMOIEUCTBUMN 1
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AJId CyIIECTBOBAHUSA OPraHU3MOB B CPEC

oOuTanus

62 DKOJIOTUYECKHE XAPAKTEPUCTUKH OIS ITUH
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKOJIOTUYECKast CTPYKTYpPa OIS IHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIINH.
KpuBbie BEDKHUBaHHS
Dkosnoruyeckas Hu1a Buaa. JlaboparopHas

68 pabota «IIpucmocoOiaeHus CeMsH pacTeHUN 0.5
K pacceneHuro»

69 Bun kak cucrema nmomyssuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKpBITas CUCTEMA

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
IKOCHCTEME

74 OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenuns cooOIecTB — CyKIIECCHH
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[Ipupoanbie 3K0CUCTEMBL. DKOCUCTEMBI 03€P

77 . 1
U peK. DKOCHCTEMBbl MOPEN U OKEaHOB

78 [TpupoHbIe 3KOCUCTEMBI. DKOCHCTEMBI 1
TYHJP, JIECOB, CTEIEH, IyCThIHb

79 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1

80 VYp6oskocucremsl. [IpakTrueckas pabota 1 05
«M3ydyenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B

81 sKocucTeMax. MexaHu3Mbl BO3AEHCTBUS 1
3arpsi3HEHUH pa3HbIX TUIIOB HA
CyOOpraHM3MEHHOM, OPIraHU3MEHHOM,
MOMYJISUOHHOM U 3KOCUCTEMHOM YPOBHSAX

82 KontponbHas padota «Konorus 1
coo01IecTB. DKOJOTUYECKHUE CUCTEMBI»

83 buocgepa — obueruianerapHast 060104yKa 1
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl

86 KpyroBopoTsI BemiecTB u 1
OMOT€OXUMHUECKUE IIUKITBI

87 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI 1
CyIIH

88 YcroitunBocTh OHocheps 1

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TPUINHBI 1

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1
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pacTUTENIbHBIN U KUBOTHBIA MUP

92 Oxpana npupoabl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us 1
3emnn

95 HToroBast KOHTpOJIbHAS paboTa 1 1

96 O6061menue no teme «MUKpo- U 1
MaKpOABOJIOIHS U €€ Pe3yabTaThD»

97 Oo6o06uieHue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O600menue o teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)»

99 O06o0011eHne 1o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6o006menne no Teme «OpraHu3Msl U cpena 1
OOUTaHUS

101 O6o6meHIfe o TeMe «DKOJIOTHS BUIOB 1 1
TIOTTYJISIITHI»

102 O606mmenue o Teme «buochepa — 1
rI100anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CPpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pElIeHUN KU3HEHHO BAXKHBIX COIUAIBbHO-ITUUYECKUX, SKOHOMUYECKHUX,
AKOJIOTHUYECKUX TPOOJIEeM YeTI0OBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIBF30BaHUA, B (HOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIa/I€ POCCUUCKUX U

3apyOCKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUH

Bnanenme cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCIOJIb3yEeMbIX B OMOJOIMUYECKUX HCCIIEOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONMCaHME, W3MEpEHHEe, IPOBEICHHE
HAOJIOACHNI); CIOCOOAMU BBISIBIICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu, (GoOpMyIHMpys Ieb HCCIEAOBaHUS, aHATU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEaTh BBIBOJIBI.

BrIsiBIIeHHE  3aBHCHMOCTH  MEXKIy HCCIENYeMBIMH  BEIHYUHAMH,
00BsICHEHUE TOTYUYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBHIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJNOTHYECKMX 3HaHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOIME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3Hb, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJI, TIOMYJISIHUS, SKOCUCTEMA,
OuorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, JTUCKPETHOCTh, CaMOpPETYJISIIKS,
3 CaMOBOCIIPOU3BEICHUE, HaCJIEe/ICTBEHHOCTb, U3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);
Ouosjormuyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, .M. MeunnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.

Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas
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teopus Y. JlapBuHa, CHHTETHYECKass TEOPUA DBOJIIOLUM, TEOPHUS
antporioreHe3a Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOTooOpa3us M HMPOHCXOMKICHUS
KylnbTYpHbIX pacteHuid, ydyenue A.H. CeepuoBa o0 mnyrix u
HarpaBJIeHUsX 3BojronuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOTO MOKOJICHUS, PACICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapYIICHUS CIEIUICHUS
resoB T. Moprana; roMOJIOrMYECKUX PSAJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro paBHoBecHus JIk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mioiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (Muaumyma FO. Jlubuxa, sKonorudeckor mupaMuibl 4Uced,
OMOMAacChl U SHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuatb IMOHCKOBBIC OMOJOrHYeCKUe 3aJda4l,; BBbIABIIATH
IIPUYIUHHO-CJICACTBCHHLIC CBA3HU MCKOAY HucciieyeMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mnmpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HACJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHUEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMH OpPraHOB y pAacCTEHHH, >KMBOTHBIX U YEJOBEKAa; MEXAY
JTarnaMu OOMEHa BELIECTB; ATalaMy KJIETOYHOI'O LIMKJIA U )KM3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTUIOM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIUYHBIX AKOCUCTEM U MPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B, IKOCUCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,

JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIBHOCTH, IPOTCKAOIINX
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B OpraHM3Max pPACTEHHMH, XMBOTHBIX M YEJIOBEKAa; OMOJIOTMYECKHUX
mporeccoB: oOMeHa BemecTB (Meraboyim3M), HHPOPMANMH U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodPHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHOreHe3a, NOCTAMOPHOHAJIBHOIO  pPa3BUTHA,
pa3sMHOXKEHHUs, UHIUBUIYyalbHOIO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HMPYIOLIETO,  JBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BUJI000pa30BaHus; BIUSHUS JABHXKYIIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
TOTYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOHuTaHus,
YepeoBaHMs HAIPABICHUH SBOJIIOIUHN;, KPYroBOPOTa BEIIECTB H

IIOTOKAa SHEPTHUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHbIE IPHU3HAKH
BUPYCOB, KJIETOK IpPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUJOB, 6I/IOFGOHCHO3OB N 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (poToCHHTE3a, IJIACTHYECKOrO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CYyILIECTBOBAaHUE, €CTECTBEHHOTO0 0TOOPA, BU1I000pa30BaHMUsl,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOI'€HHBIX U3MEHEHUI B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYII; B3aMMOCBS3U
OpPraHu3MOB U cpelbl OOUTAaHHUS; €IUHCTBA YEJIOBEYECKHUX pac;
He00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUIO OHOIOTHYECKOTO
coJiepKaHUsl; MHTEPHPETUPOBATH ITHUUECKHUE ACIEKThl COBPEMEHHBIX
HCcCleIOBaHNH B OHoIOTHH, MeIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ria00aJbHbIE DKOJIOTHYECKHE POOJIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«bnonorusi_yriy0/jeHHbiii yposens_ 10-11 kiaaccbny

INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpemeHHass OHWOJNOTHS — KOMILJICKCHAsE Hayka. bHoJOrmyeckwe HayKu U
u3ydaemble uMH 1mpobnembl. DyHAaMEHTaIbHBIC, NMPUKIATHBIC W TOUCKOBHIE
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueidl. 3HadyeHUEe OWOIIOTUU B
MPAKTUYECKOW JEATCIIFHOCTH YEJIOBEKAa: MEJMIIMHE, CEIBCKOM XO35HCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHEC IIPUPOAbI

1.2

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, NUCKPETHOCTh M IEIOCTHOCTh, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIUM >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHUu3MEHHBbIH, HOMYJISIITUOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreoneHoTHYeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTCpruun

1.3

2.1

2.2

Meroasl Ouosornueckoid Hayku. HaOmrogeHue, wu3MepeHue, SKCIEPUMEHT,
cucTtemaTusaius, wmeTtaaHanu3. I[loHsaTHe O 3aBUCMMOM M HE3aBUCHUMOM
nepemeHHo#. [InmanupoBanue s3kcnepumenTa. [loctaHOBKa M mpoBepKa TUIOTES.
HyneBass rumnote3a. Ilonstue BBIOOpKM U €€ 1ocTOBepHOCTh. Pa3bpoc B
Onosornuecknx naHHbIX. OIIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yIbTaTOB.
[IpyuumHBl HCKaXeHUs] pe3yJabTAaTOB JKCIepUMeHTa. [loHsATHE CcTaTUCTHYECKOro

TECTa
Knerka kak Omosiorudyeckast CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeToabl MOJIEKYJIIPHOM M KJIETOYHON OHMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOE

eHTpUu(yrupoBaHue, KyJIbTHBUPOBAHNE KIIETOK

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u
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€€ poJb KaK pacTBOPHUTEINS, PEareHTa, y4acTHEe B CTPYKTYPUPOBAaHHUM KIIETKH,
Terioperynsauud. MuHepaabHble BEIIeCTBAa KIETKH, WX OHOJOTHYecKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornveckue monumepsl. benku. AMHMHOKHCIOTHBIM  COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTHyHas, 4YETBEPTUUHAs CTPYKTYyphl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAaXapUbl.
OO0muit mnaH cTpoeHuss W (PU3MKO-XMMHUYECKHE CBOICTBA  YIJeBOJIOB.
buonoruueckue GyHKIUU YrIIEeBOAOB.

Jlumuner. T'uapodubHO-rUApOodoOHBIE cBolicTBA. Kiaccudukamus JHAIOB.
Tpurmmnepunbl, $Gochomunuapl, BOCKH, CTEpOUABI. bronormdeckne (yHKIIUU
munuaoB. O0mire cBoicTBa OMONIOrHYECKUX MEMOpPaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TOJYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuamun kommmiemenTapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkuu JJHK.
Bunel PHK. @ynkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  kimeTok: dykapuoTHyeckas H  IpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTudeckoil kieTku. Kierounas cTeHka OakTepuil u apxei.
OcobeHHOCTH CTpOeHust TeTepoTpodHOl U aBTOTPO(HON MPOKAPHUOTHUECKHX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenre n (pyHKIIMOHMpPOBAHWE DYKAPHOTHUECKOW KieTkd. Ilma3marmdeckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTu4eckoil MmeMOpansl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYecKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneru€énHass nud@y3us), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpancropt). I[lomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaueBOro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHUU KIETOYHOU CTEHKH PACTECHUM, TPHOOB.

Hutommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmbl. OpraHoubl
kineTkd. OpHOMEeMOpaHHBIE OpPraHOWABI KIETKH: OJHJIOIIIa3MaThdecKas CeTb

(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b
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2.4

OJTHOMEMOpaHHBIX OpraHouA0B KJIeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. ['mamkuit
(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKyayM. CekpeTopHas (yHKIHA
annapata ['onpmxu. TpaHcmopT BewiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenre n (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUdYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIIOPOILIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranoujsl kinetku CrpoeHue M (QYHKIUM HEMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHUXKEHHUE S>KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHbiii OenKoBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpoMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, JKUBOTHOM, TPUOHOIT)

AccuMUISIIMSL U JTUCCUMMIISLIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIA M TeTepOTPOHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecrieueHne KieTku: mpeBpamenne ATD B
OoOMeHHBbIX mporeccax. DepMEHTATUBHBIA XapakTep peakuuil KJIETOYHOIo
MeTtabonu3ma. DepMEeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JIEHUCTBHSL.
Kodepmentsl. Otianuuns (pepMEHTOB OT HEOPTraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepPMEHTATUBHBIX
peaKiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BewlecTB B KieTke. PorocuHTe3. Poiup
XJIOpoIiacToB B mporecce (orocuHTeza. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHULIHUPYIOLIHE
OakTepuu, >Kele300aKTepuu, cepoOaKTEpPHH, BOJAOPOJHBIC OaKTEepUu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS H HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN

artai. ['nmukonus — 6eCKI/ICJ'IOpOIlHOe pacICTiJICHUE I''TIOKO3bI.
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buonornueckoe oOkHCI€HUE, WIM KIETOYHOE JblxaHHe. Poinb MUTOXOHIpUU B
rpoiieccax OHMOJIOTUYECKOT O OKHCJIEHUS. Hukanueckue peaKkIuu.
OxucnurenshHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOro myTH OOMEHA

BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakium MaTpu4HOrOo CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTrO cHHTe3a. Peanuzanus HacneacTBeHHOM nnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuuss — maTtpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPHIILUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Genka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IPOKapuoT U SYKapHoT. Perynsauus akTHUBHOCTH T€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsmus oOMeHHBIX
mporeccoB B kieTke. KieTounslii romeocTtas.

Bupycbl — HekneTounble (OpMBI KU3HH U OOIUratHbie napasuThl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHsle 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pactenwii. CIIN/], COVID-19,

COIIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

3.1

Knerounsii mwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcobeHHoCcTH IpoLEeccoB, NpoTekaommx B MHTepdasze. [loaroroBka KiIeTku K
nenenuto.  IlpecunTeTndyecknii  (MMOCTMUTOTHYECKHH), CHHTCTHYECCKHUH U
MTOCTCUHTETUYECKUM (TPEMUTOTHYECKUI) IEpUOAbI HHTEP(A3HI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTWIl. JIUMIOWIHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlomoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. bHoiormyeckoe 3Ha4€HHE MHTO3a.
Perynsauus MutoTHYecKoro ukia kiaetku. [Iporpammupyemas kierouHast rudenb
— aromnTo3.

(DYHKLII/IOHaJ'H)HaH TCHOMHKA
OpFaHHSM Kak OMOJIOTHUYecKas CHCTeEMa

O,I[HOKJ'ICTO‘-IHBIC, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpTraHHU3MBbI n
MHOT'OTKAaHCBBIC OPraHUu3MBbI.

@dopMBI Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
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nojoBoe. Buabl  OGecrnosoro  pasMHOXKEHHUS:  [MOYKOBaHHE, CIOPYJIALMS,
(bparmMeHTays, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBbie kneTky, uiu rameTsl. Meio3. Ctaguu meiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buosnorndeckuii cMbica Meo3a
U II0JIOBOTO ITpouecca. Melo3 1 €ro MecTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe paszButHe. l'ameroreHes y >KMBOTHBIX. [IOJOBBIE JKene3sl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KIETOK. OIIOJ0TBOpEHHE U SMOpPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHOe pa3BUTHE OpraHu3moB (oHToreHe3). Craauu sMOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apodnenusi. OcobeHHOCTH
IpoOJIeHUsT MJICKONHUTAIOMNX. 3apObIIIEBbIe JUCTKH (TacTpyssmus). 3akiaiaka
OpraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHME wYacTed
pa3BHBAIOLIErOCs 3apofpbliia (3MOpUOHANIbHAs WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJAEHUCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3sBUTHE PA3IUYHBIX (PAKTOPOB OKPYKAFOIICH
cpensl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbI epuoa. [lpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XKUBOTHBIX. (DaKTOPBI peryasLun
pocTta SKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pa3BUTHS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a yenoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['ameroputr u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impoliecce Meiio3a.
'amerorenes y pacrenuil. OTIUIOAOTBOpEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Ucropust craHOBiEeHHST W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
FEHETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIBHbIE
IEHbI, AJbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIN M PELUECCUBHBIA NPHU3HAK,
TOMO3UTOTa, TETEPO3UTroTa, YHCTas JIMHUS, THOPUIBI, TEHOTHI, (DEHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETHUKH: THUOPHIOIOTHYCCKUAN,  ITUTOJIOTHUECKHH,

MOJ'ICI(y.TISIpHO-l“CHCTI/ILICCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuoB mepBoro rmnokojeHus. IlpaBuwio gomMuHupoBaHus. Bropoill 3akoH
Menzaenss — 3aKkoH paculelyieHust MNpu3HakoB. LluTonoruueckne OCHOBBI

MOHOFI/I6pI/I)IHOFO CKpCIIMBaHM. I'nmoTe3a 9MCTOTHI TaMET.
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3.4

AHanuzupyroiiee ckpemBaHue. IIpomMexyTOUHBIA XapakTep HacleI0BaHUS.
Pacmennenne npu3HakoB Mpy HETIOJTHOM JJOMUHUPOBAHHH.

JurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHCHMOI'O
Hacje[OBaHUS  NpU3HaKoB.  LluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEITUBaHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CrernneHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUs HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs] Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M TeTeporamMeTHbIN moji. ['eHeTndeckas
CTPYKTYpa TOJIOBBIX XpomMocoM. HacnemoBanue mNpuU3HAKOB, CLEIUJICHHBIX C
IIOJIOM.

I'enotnn kak menoctHas cuctema. [lmedoTporus — MHOXKECTBEHHOE JICHCTBHE
reHa. MHOXXECTBEHHBIH ajuienu3M. BsauMoneicTBue HealIeJbHBIX I'€HOB.

KommemenrapHocts. Onucrtas. [lonumepus

BzaumoneiicTBue reHotuna u cpensl npu GopmupoBanun GpeHotuna. I3MeHYnBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE INPHU3HAKM. BUAbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAs U HACJIE/ICTBEHHASL.

MomudukanmonHas ~ u3MeHuuMBoCcTb.  Pomb  cpempl B (oOpMHpOBaHHUU
MoA(UKAMOHHON n3MeHYnBoCcTH. HopMa peakumy npu3Haka. BapuarmoHHbIH psg
u BapuanmonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
U3MEHYHBOCTH.

I'enorunnyeckass n3mMeHUNBOCTh. CBOMCTBA FTEHOTUIIMUYECKON N3MEHUMBOCTH. Bubl
TeHOTUINHNYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOunatuBHasi u3MEeHUMBOCTh. MeHo3 ©  TOJIOBOM TIpoIlecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. Poslb KOMOMHATUBHONW W3MEHUMBOCTH B CO3/1aHUU
TeHETUUECKOro pa3HoOOpasus B Ipejiesiax 0THOro BU/Ia.

MyranmoHHas U3MEHYMBOCTb. BUIbl MyTaluii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MyTalMW. SlJepHbIE M LUTOIUIa3MaTUYECKUE
Myraimu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [pruyrHbl BOSHUKHOBEHUS MyTallUi.
MyrareHbl M WX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HaclencTBeHHON n3MenunBocty (H.U.

BagsuoB). BHesiiepHast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun 4enoBeka. MexayHapoaHas mporpamMma HCCIEAOBAHUS TI'e€HOMa
yenoBeka. MeToasl  M3Y4eHMsT TEHETHKM 4E€JOBEKa: TIEHEaJlorMYecKHi,
OJM3HEIIOBBIH, LUTOTEHETUYECKUH, HOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHIA. CoBpemeHHOe orpezeseHue reHOTHUNa:

IMOJITHOTCHOMHOE€ CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YUCIIC C ITOMOIIBLIO
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[M1P-anamu3a. HacnencrBeHHele  3a0oieBaHHMS  4ejoBeKa. [ €HHBIE U
XPOMOCOMHBIE 0ose3Hu YeJI0BEKa. bonesnu c HACJIEACTBEHHON
MPEIPacoI0KEHHOCTbI0. 3HAYCHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBpAIlleHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukanus ¥ ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS U MHOTo00pasusi KyJbTYPHBIX pPACTEHUA.
Ponb cenexkiuu B co3maHuy COPTOB pacTeHU U NOpoJ KHUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HAacjenCcTBeHHOW u3MeHunBocTu H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Meroapl CceNEeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHITY C TOMOIIBIO OICHKH
(eHoTHIIa TOTOMCTBA M OTOOP TI0 TEHOTHUITY ¢ moMonIbio ananmmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEJIEKIIMOHHOM paboThl. PannannoHHbIi u
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTaluidl Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcronp3oBaHHE€ TEHOMHOTO PEIAKTUPOBAHUS HM  METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia JUlsl CeEeKIIHH.
[onyuenne mnomummounoB. BuytpuBmmoBas rubpuausaius. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAWHT. HepojcTBeHHOE CKpelBaHWe, WM ayTOPUIUHT.
I'erepo3uc u ero mpuumnbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTmkeHus

CCIICKIINMH paCTCHI/Iﬁ H XKMBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OMOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKILMS SIMLIEKIETOK W KIOHUPOBAHHWE >KHBOTHBIX.
Merton TpaHCIUIaHTalUHU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexkomMOuHaHTHBIX JIHK. JlocTmkeHus W NepCreKTUBBI
XpPOMOCOMHOW M TeHHOHM WH)XEHepuu. MeauIHuHCKue OHOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJOBBIX KIIETOK
Cucrema 1 MHOrooOpa3ue OpraHu4ecKoro Mupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC

CUCTCMATUYCCKUEC I'PYIIIIBI OPTraHU3MOB.
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OcoOeHHOCTH CTPOEHHS W KU3HEAEATEIBHOCTH OJHOKJIETOYHBIX OpPTraHH3MOB.
bakrepun, apxeu, OZHOKIETOUHBIC I'PHOBI, OJHOKIETOYHBIC BOJOPOCIH, APYTUe
IIPOTUCTHI. KononnanpHbie OpraHHu3MBlI. ILBI/I)KCHI/IG OOHOKJICTOYHBIX OPraHU3MOB!
amMEOOUAHOE, KTYTUKOBOE, PECHUYHOE. 3allUuTa y OJHOKJIETOYHBIX OPIaHH3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHoroxkJieTouHbIe pacTeHus. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO opraHu3ma. OpraHuszm
Kak eaMHoe uenoe. TkaHum pacteHuid. TUIbBl  pacTUTENIBHBIX  TKAHEW:
oOpa3oBarenpHasi, TMOKPOBHAs, TMPOBOJSIIAS, OCHOBHAs, MeXaHWYEeCKas.

OcoGenHoctu cTpoeHus, PyHKIUN U pacloIOKEeHUs TKaHEH B OpraHax pacTeHH

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHUl. OYHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. /[BU>keHHe MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. IlornomieHne BOABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysust ra3oB uepes3 MoBEpPXHOCTh KIICTKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacreHuid. 3ammra 'y
MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpencrtBa MacCUBHOM M XMMHYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxuMocTe U peryisnus y OopraHu3mMoB. PasgpakmMocTe M peryisiuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIEeTOUHBIE  JKMBOTHBIC. B3amMOCBsA3h,  YacTeif  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeocrtas. TkaHU KUBOTHBIX U 4YelIOBeKa. THUIIbI
KUBOTHBIX TKaHEH: SMUTENHAIbHAS, COCIWHUTEIbHAs, MBIIICUHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIMA U PACHOJIOKEHUST TKAaHEWM B opraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxHblii U BHyTpeHHUH ckeneT. CTpoeHHE M THUMbI COCAMHEHUS
KOCTEM.

I[BI/I)KGHI/IS MHOTI'OKJICTOYHBIX JKHWBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kxuBOTHBIX. KoxkHoe apixanue. JXKabepHoe u
JIETOYHOE JIBbIXaHHE.

HBIX&HI/Ie IIO3BOHOYHBIX J>XWBOTHBIX. 3BOJ’II—OHI/IOHH06 yCJ'IO}KHeHI/Ie CTpO@HI/ISI
JETKMUX TTO3BOHOYHEIX >XKUBOTHEIX. HBIX&T@J'H)HaS{ CUCTECMaA YCJIOBCKA. MeXﬂHI/I?;M
BEHTWJIALIMM JIETKUX Yy NTUL W MIEKONUTAIOUUX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcHOpT BeUIECTB Yy *XUBOTHbIX. KpoBeHOCHas cuctema u eé

opranel. KpoBeHOCHas  cucTemMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
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KpOBOOOpamieHusl. OJBOMIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opranu3zMoB. Boienenue y
KUBOTHBIX. COKpaTUTENbHBIC Bakyosin. OpraHsl BeiienieHUs. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIJIECIUTEIBHON CUCTEMaMH. BbllieieHHe y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uX
MIPOU3BO/IHBIE.

PaznpaxkxuMoCTh U peryisnust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsus y MHOTOKIETOYHBIX
pactenuii. PocToBble BelecTBa 1 UX 3HAYCHHUE.

HepBHas cucrema u pediiextopHas perysisius Yy MHOTOKJIETOUHBIX KMBOTHBIX.
HepBHas cuctema u e€ oTenbl. DBONIOIMOHHOE YCIOXKHEHUE CTPOCHHSI HEPBHOMN
CUCTEMBI y KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3PQPEKTUBHON (PYHKIMOHAIBHON
aHHOTAIlUU T€HOMOB, TPAHCKPUIITOMOB, POTEOMOB, MeTaboI0MOB

MHKPOOPraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryiasuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cuctema. Pednekc u pednexkropHas gyra. besycioBHbie U yCIOBHBIE pedIeKChI

5.2

3ammrTa opranu3ma oT OosiesHed. MiMmyHHast cucrteMa udenoBeka. KieTounslii u
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBIA, NpHOOpPETEHHBIN crennduyeckui
umMMyHuTeT. Teopuss  KJIOHaJIbHO-CeNEeKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3sMoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

5.3

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

5.4

5.5

5.6

Jbixanue yenoseka. [{ud¢ys3us razoB uepe3 MOBEPXHOCTb KIETKU. JlpIxaTenbHas
cucreMa 4YeloBeKa. JlpIxareinbHas  IOBEPXHOCTb. Perymsmus  abIXaHus.
JIpIxareabHbIe 00BEMBI

[InmeBapurenbHas cucremMa denoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenpHble  Kene3bl.  BHYTPUIIONIOCTHOE U BHYTPUKIIETOYHOE

MUIIEBAPEHUE

HOKpOBLI U UX TIIPOU3BOAHLIC. OpFaHLI BeifeneHus. Iloukw. CTpOCHI/IC n

¢byHkuoHupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BcachbIBaHHE
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KaK MEXaHU3MBbI pabOoThl OpraHoB BblAesneHuss. OOpazoBaHuEe MOYH Y YETIOBEKa

I[BI/I)KCHI/IC YyelloBeKa: MblIeuHas cucteMa. CKeJIeTHBIC MbIIIObI U HUX pa60Ta.

> CrpoeHue u TUIbI COeAMHEHUS KOCTEN
6 Teopus sBomtounu. Pazsutue xu3Hu Ha 3emie
OpomonronHass  teopuss Y.  JlapBuna. Ilpeanocbuiku — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.
JBmxymue cuiibl 3Boiouuu BUaoB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTH
6.1 pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
' CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).
Odopmnenne cunrernyeckoit teopun 3Boitoruu (CTD). HeittpanbHas Teopus
sBomtoru. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHUE BOIOIMOHHON
Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa
[Monynauus kak sJeMeHTapHas eauHuIa HBOMIONUU. COBPEMEHHBIE METOJIbI
OLICHKH T€HETHYECKOTO pPa3HOOoOpa3usi U CTPYKTYpbl Homynsauuid. M3meHeHue
reHooHAa MOMYJSIIMK KakK JJIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. Baitnoepra.
DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass u3MeHYuBOCTh. Jlpeiid reHOB — chydaiiHbIe
HEHANpaBlIEHHbIE HM3MEHEHHUS 4YacTOT ajuielell B momymsauusax. Oddekt
OCHOBATEIIA. Murpanumu. N3omsanns HOIYJIALAN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orogoruyeckast (pernpoyKTUBHAs).
EcrectBenHblii 0oTOOp — HampaBistomMid  ¢axtop IBomoiuH.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JBMXKYIIUH, CTAaOMIM3UPYIOIMH, pa3pbIBAOIINUN
(nn3pyntuBHbIi). [TonoBoit oT60p.
6.2 [TpUCIIOCOOAEHHOCTS ~ OPraHM3MOB  KaK  PE3yabTaT  MHKPOIBOJIOIHH.

Bo3HukHOBEHHE  TPUCIIOCOONIEHHMN y  OpraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocobneHuit y opranu3mMoB. OTHOCUTETHHOCTh
MPHUCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero kputepum u cTpykrypa. BupmooOpa3oBaHue Kak pe3yibTar
MUKpO3BOJIONUU. M3omsus — kimrodeBod ¢akrtop BupooOpasoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUIUIOWUIU3AIINS,
rudpuamzanys). JmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl HOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BoNONIMOHHON OMOMOTHH B Pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHUS
OropazHooOpa3usi. MUKpPOIBOIIONUS W KOJIBOJIOIMS TApPa3uTOB U HMX XO35ECB.

Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI O0OPHObI
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C Hel

6.3

6.4

Metoapl nU3ydeHUs: MakpodBoJoLuH. [lareoHTOIOrHUECKnE METOIbl M3Y4YEHUs
sBomrounu. [lepexoaasie GopMbl 1 HUITOTEHETHYECKUE PSI/IBI OPTaHH3MOB.
Bbuoreorpadudeckue metopl u3yueHus Boronun. CpaBHeHUE (IOPHI U GayHbI
MaTEpUKOB M OCTPOBOB. bruoreorpaduyeckue obiactu 3eminn. Buab-sHIeMuKy u
PEIIHMKTBI.

DOMOpPHOJIOTHYECKHE W CPAaBHUTEIbHO-MOP(OIOTHYECKHE METOABl H3y4ECHUS
HBOMIONMH. [ eHeTHYecKne MEXaHU3MBbl SBOJIIOLMM OHTOTEHe3a M TOSABJICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W  AHAJOTHYHBIE  OPTaHBI.
PynumenTapable  opraHsl M aTaBU3MBL.  MOJEKYJISPHO-TEHETHYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe  METOJIbl  HM3Y4YEHHUS  SBOJIOIHU.
I'omonoruunsie rersl. COBpeMEHHBIE METOABI MOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLS TCHOMOB.

OOue 3akoHOMEpHOCTH (IpaBuia) s3BosoLKU. HeoOpaTUMOCTh 3BOJIIOLUU.

AnanTtuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUU

Hayunble runore3bl MNPOUCXOXKICHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble PEAICTaBICHUS O 3aPOKICHUH KU3HU (KPEallIOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ ONpPOBEP’KEHUE OIbITaMU
®. Pemu, JI. Cpnamwmannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHBIE 3Tallbl HEOpraHUYecKod sBoitonuu. [lmaHerapHas (reosioruyeckas)
IBONIIOLIMS. XHMHYecKassh »5BOJIOLUSA. AOHMOreHHBI CHHTE3 OpraHMYecKHX
BemiecTB n3 Heopranuuyeckux. Ombeir C. Mumnepa u I'. FOpu. OOpa3oBanue
nosimMepoB U3 MoHoMepoB. KoanepBartnas runotesa A.M. Omapuna, runoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6osumel (T. Yek) u rumotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Hctopusa 3emnn u meroasl e€ usydeHus. Mckomaemble OpraHMYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAS M a0CONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomtonuu. IlosiBiIeHne M 3BONIOIUSA NEPBBIX
KJICTOK. OBONIONUA MeTabonu3Ma. BO3HHKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIHMOHHOE MPOUCXOXKIICHHE
BUpycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHHE

OCHOBHBIX I'pYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.
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6.5

OcHOBHBIE J3Tambl ABOJIONUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pactrenuii. Bpixon pactenuid Ha cymy. IlosiBlieHHME CHOpPOBBIX pAaCTEHUM U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHbIE dTallbl SBOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMOp(ho3bl
KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie Xop10BbIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLHUS IO3BOHOYHBIX.
[Mpoucxoxaeane ampuOuii U pentinid. [IporcxoxaeHHE MIICKOIMUTAIONUX U
ntun. [lpunnun xmodyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U
[T03BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpHOaM: apXei, poTepo30i, Maaeo30u,
Me3030i, KaiiHO30#. OOmas xapakTepUCTHKa KIMMaTa W TeOJOTHYECKUX
npoueccos. [TosiBIeHNe U pacuBeT XapaKTepHbIX OPraHU3MOB. YTJieo0pa3oBaHue:
€ro YCJIOBHUS U BIUSHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMHUPAaHHUS — 3KOJOTMYECKHE KpHU3UCHl mpoiuioro. [lpuunssl u
CJIEJICTBUSL MaccOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pazgenst m 3amaum  anTpomnosnoruu. Metonel antponosiorud. CTaHOBJIEHHUE
MPEACTABICHUHN O MPOUCXOKACHUM UyeoBeKa. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bu3H0IOr0-0MOXUMHIYECKHE,
noBefeH4Yeckrue. OTau4ms 4eloBeKa OT JKUBOTHBIX. [IpsIMOX0KI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JIBukymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOTHYecKHe, COLUaTbHbIE.
CooTHolleHrne OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HEE.
OCHOBHBIE CTaIMM AaHTPOIOTeHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MPEIKH JIIOIEH.
YenoBek  yMmenbld, IMEpBbIE  H3TOTOBJIEHUS OpyAud  Tpyaa. Yenosek
OpSIMOXOAAIIMM M TepBbIM BbIXOA mroaed 3a mpenensl Adpuxu. Yenosek
reienpOeprckuii — oOmuUil MpeoK HeaHIepPTaNbCKOrO YelOBeKa U 4YelOoBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUWA KaK BHJ JIFOJEH XOJOJHOrO KiMMara.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a mpenenamu AQpuku.

DOBOIIOLMS  COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSAIMAX
yenoBeka. MyTalMoHHBIN mpouecc U nonuMopdusM. I[lomynsiiioHHBIE BOJIHBL,
npeiid reHoB, Murpanus U «3h(EKT OCHOBATENS» B MOIMYIISIUAX COBPEMEHHOTO

YCJIOBCKaA.
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UYenoseueckue pacel. Ilonstue o pace. bonbimme pacel: eBpomneongHas
(eBpasuiickasi), aBCTpaJO-HErpoWIHAs  (PKBATOpUAJbHAS),  MOHTOJOMIHAS
(asmaTcko-aMepuKaHCKasi). Bpemss U myTH pacceneHMsl 4YejoBeKa IO IUIaHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacU3Ma.
[IpucnocoOaeHHOCTh YellOBEKa K pa3HbIM YCJIOBHSM OKPYXKAloOIIEeH Cpeabl.
Bnusinue reorpadguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJIOTUIO U

(U3MONOTHIO YeIoBeKa

DKOCHCTEMBI U MIPUCYILHUE UM 3aKOHOMEPHOCTU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsI3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoner skosoruu. lloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHHT

OKpY>KaroIlen Cpe/bl: TOKAIbHbBIN, pErMOHAIBHBIN U TT00AJIbHBIHN

Okosorndyeckue (axkTopbl U 3aKOHOMEpHOCTH ux jedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PaKkTOpoB: albumoTuyeckue, OUOTHYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI JKOJIOTWYeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KOJOTHUecKuil (akrop. JlelicTBue pa3HBIX
Y4acCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKUE TIPYIMIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLICHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoanu3m.

Temnepatypa kak dkojorumdeckuii ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
MoJi/Iep>KaHuio BoAHOTrOo Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAass  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpell oOuTaHus opraHu3moB. llpucrocoOseHus OpraHu3MoB K
JKU3HU B PAa3HBIX CPEIaX.

buonoruueckue putmsl. BHennne u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HHU.

XKuznennoie Gopmbl opranu3moB. [loHsiTHe 0 xu3HEeHHON ¢opme. KU3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,

OOHOJICTHUC TpPAaBbI. KuszneHnrie (I)OpMBI JKHBOTHBIX: l"I/I)Ip06I/IOHTBI, TCO6I/IOHTLI,
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7.3

a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buapl OMOTHUECKHUX B3aMMOJCHCTBHI: KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapa3utusm, kKoomepamusi, MyTyaau3M,
KOMMEHCAIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HaAUYCHUE
OMOTHMYECKMX B3aUMOJICHCTBUN Ul CYIIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

DKOJIOTUYECKHE XapaKTePUCTUKU momyisiun. llonmymsimus xak Omonormueckas
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUecKUx 0aphepoB M OCOOSHHOCTEH
OuoJ0ruM BUIIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI MOIMYJISIIHA.
OcCHOBHbIE TOKa3aTeau MNOMYJSLUWU: YUCIECHHOCTb, IUIOTHOCTb, BO3pacTHas H
[I0JIOBAsl CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaIusi.

DKoJioruyeckasi CTpykrypa nonyiasuud. OILIeHKa YHUCIEHHOCTH IOMYJISLNH.
JlunaMuka nonmyisiuuy U €€ peryssauus. buoTudyeckuil MmoTeHuuan NOMmysuu.
MonenupoBanue AUHaMUKU — nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonymsiiuy. Kpuble BbDKMBaHMS. Peryisiius 4YMCIEHHOCTH HOMYJSILMMA: POJb
(GakTopoB, 3aBUCANIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKUE
ctpareruu BujoB (I- u K-ctparerun).

[TonsiTne 00 oKoJoOrMYeckod Hume BuAa. MecrooOutanue. MHoOromepHas
Mozenb sKkonormyeckod Humm Jx.M. XarumHcona. PazMepsl »KOIOrM4eckoin
Huiu. [ToTeHnmanbHas U peaau30BaHHAs HUIIH.

Bun kak cucrema nonynsauuil. Apeansl BUIOB. Buasl M MX KU3HEHHbIE
CTpaTernu.  3aKOHOMEPHOCTH  TOBEAEHUS W MWUIpalMid  >KUBOTHBIX.

brnonornueckue nHBa3UH HYy>KCPOAHBIX BUI0B

7.4

CooOmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOIYLCHTHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTH.
Abuotnueckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEIIECTB U ITOTOK SHEPTUU B DIKOCUCTEME.

OcHoBHBIE ITOKa3aTeNM 3KocHucTeMbl. bruoMacca M Nmpoaykius. DKOJIOTHYECKUE
MUpPaMH/IbI YUCeN, OMOMACChl U YHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M MX IPUYMHBL. AHTpPOIOIE€HHBIE BO3ICHCTBUSA Ha
cykueccuu. KimmmakcHoe coobmiectBo. bruopasnoobpasue u mosHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocHUCTEMBI. AHTPONOTE€HHBIE JKOCHCTEMBI. ATPO3’KOCHCTEMA.
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ArpoueHo3. Paznnuns Mex1y aHTpONIOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas diaopa u
¢dayna. CuHaHTpONU3aNUs TOPOJACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAYEHUE arpo’dKOCUCTEM M YpOO3KOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B 3KOCUCTEMAX.

[lepenoc 3Heprum M BEUIECTB MEXIY CMEKHBIMU 3KOCUCTEMAMH. Y CTOWYHUBOCTh
OpraHM3MOB, TMONYJISUUMNA M D3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JCUCTBUI

7.5

buochepa — oOmemnanerapHas o0osodyka 3eMiM, TA€ CYIIECTBYET WIIU
cymiectBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Owmochepe. ObGmactu
ouocdepsl u e€ cocra. JKuBoe BemecTBo 6uocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH OMochepsl Kak
rIo0ampHOW  JKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYCCKUE IHKIBI (yriepojaa, a3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMEMIaHHBbIE W IIHPOKOJMCTBEHHBIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE JIeCca, BBICOKOTOpbsi. KiMmar, pacTHTENbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa U (QYHKIHS KUBBIX CHUCTEM, OIICHKA MX PECYPCHOTO IMOTCHIHAIA U

OounocdepHbIX QYHKIHI

7.6

DKOJIOTHYECKUE KPU3KCH U WX TpUYUHBI. BoznelicTBre uenoBeka Ha Ouocdepy.
3arpsi3sHEHUE BO3NYIIHOU cpeapl. OxpaHa Bo3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
OxpaHna BoAHBIX pecypcoB. Paszpymienne nousel. OXpaHa IOYBEHHBIX PECYpPCOB.
W3meHeHne knumara.

AHTpOIIOT€HHOE BO3JIEHCTBUE HA PACTUTENbHBIM M JKUBOTHBIK Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IMPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mnpupoaHsie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pA3BUTHUSI UEJIOBEUECTBA U IPHUPOABI.
PanmonanbHOe  NMPHPOJOINONIB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTro

paszHooOpa3us 3eMiau
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

TepemoB A.B. buosorus. buonornyeckue cucteMsl U nporeccel. 10 knacc:
y4eOHHK JJ1s1 00111€00pa30BaTe/IbHBIX OpraHu3aui ( yriyoJIeHHBINM YPOBEHbD )

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



