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1. TosicHuTe/IbHAS 3aNMUCKA

Pabouass mporpamma obsi3arenpbHOrO ydeOHOro mpenmera «buwomorusi» paspaboraHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
Oenepanuny, OI'OC COO, Konuenmmm mnpenomaBaHusi ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (penepanbHoil paboyeld mporpaMMbl BOCIIMTAHUS., MOJOXKEHUS O pabOdYMX
nporpammax MBOY «Cpenmsisi o6meo6pasoBarensHas mkona Nel5 . Homkap-Oibi»

OO0m1as xapakTepucTUka yaeOHoro npeamera «buonorus»

VY4eOHbIi npenmer «buoryorus» Ha YpoBHE CpeaHero oOmero oOpa3oBaHUs 3aBepiiacT
Ouonornueckoe oOpa3oBaHME B IIKOJIE U OPUEHTHPOBAH HA paCIIUpEHHE W YTIyOleHue 3HaHUUN
o0yyarouxcs o KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM 1 KJIETOYHON OUOIOrHH, YMOPHUOTIOTUH U
OUMOJIOrHH Pa3BUTHUS, TCHETUKH, CEIEKIINH, OMOTEXHOJIOTUHU, IBOTIOLMOHHOTO YUYSHUS M SKOJIOTHH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriayOJI€HHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY O0YYAIOIIMXCS K OCTEAYIONIEMY MTOYICHUIO OMOIOrHYeCKOro 00pa3oBaHus B By3ax U
OpraHu3alusIX CpeaHero npodeccruonaaIbHOro 06pa3oBaHus.

Ienp n3yyeHus yueOHoro mpenmera «buonorus» Ha yriayOGIeHHOM YPOBHE — OBIIAJICHHE
00y4aroUMMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIMOHAIBHON OpraHU3aIl[iy KUBBIX CUCTEM Pa3HOr0
paHra u TpUOOpPETCHHE YMEHUH HCMIONb30BaTh JTH 3HAHHWS B (OPMHPOBAHUM HHTEpeca K
ornpenenéHHon 00J1acTi MPo(HEeCCHOHATILHOM NeATeIbHOCTH, CBI3aHHOW ¢ OMOIOTHeH, WIIH K BBIOOPY
y4eOHOr0 3aBe/ICHUs Il TPOJOKEHHSI OMOJIOTHIECKOr0 00pa3OBaHus.

JlocTmkeHne e u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriryOJIeHHOM YpOBHE
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3aaau:

® OCBOEHHE 00YYAIOIIMMHUCS CUCTEMbI OMOJOTHYECKUX 3HAHUIT: 00 OCHOBHBIX OMOJIOIMYECKUX
TEOPUSX, KOHIICTIIIHUSIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPABIIIAX, COCTABIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O CTPOEHHH, MHOrooOpazuu Hu
O0COOCHHOCTSIX OMOJOTMYECKUX CHCTEM (KJIETKA, OPTaHM3M, IMOMYJISIHS, B, ONOTeOIeHO3,
ounocdepa); 0 BBIIAIOIMNUXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

e O3HAKOMJICHHE  OOydJaromuxcs C  METOJaMH  TO3HAHWS  JKUBOM  TPHPOJIBL:
MCCIIEIOBATEIbCKUMU METOJaMHU OWOJIOTMYECKUX HayK (MONEKYISpHOM U KIETOYHOM
OHMOJIOrHH, SMOPUOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETHKH U CEJICKIIHMH, OMOTEXHOJIOTHH H
CUHTETUYECKOM OWONIOTUM, TMAaJCOHTONIOTUH, SKOJOTHH); METOAaMHU CaMOCTOSATEIbHOTO
MPOBEICHUST OMOJIOTMUYECKUX HCCIIEIOBaHU B JabopaTopuu W B npupone (HaOmroaeHue,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTTHPOBAHHE);

® OBJIAJICHUE OOYYAOIIMMHUCA YMEHHUSMHU: CAMOCTOSTEIHHO HAXOIWUTh, AHAIM3UPOBATH H
HCIIOJIB30BAaTh OHMOJIOTUYECKYIO uH(pOpMaIHIO; MIOIB30BaThCS OHOJI0rHYECKOIt
TEPMHHOJIOTHCH W CHMBOJIMKOW; YCTaHABJIMBATh CBS3b MEXAY Pa3BUTHEM OWOJIOTHH W
COILMATBHO-DPKOHOMUYECKUMH M SKOJOTHYECKHUMH MpoOjIeMaMH 4YelOBEYECTBA; OLIEHHWBATH
MOCTICACTBHSI CBOCH JIEATCIILHOCTH IO OTHOIICHHWIO K OKPYXKAIOMIEH MPUPOIHON cpele,
COOCTBEHHOMY 37I0POBBIO U 3[IOPOBBIO OKPYKAIOIIUX JTFOACH; 0OOCHOBBIBATH U COOJIIOATH
Mepbl TPOGUIAKTHKA WH(EKIIMOHHBIX 3a00JIeBaHWH, TpaBHJIa IMOBEJICHUS B MPUPOAC U
obecrieueHust 6€30MacCHOCTH COOCTBEHHOU )KU3HENCATEIFHOCTH B UPE3BbIUAHHBIX CUTYAIIHIX
MPUPOJHOTO W TEXHOTEHHOIO XapaKTepa; XapaKTepU30BaTh COBPEMCHHBIC HayUYHBIC
OTKPBITHSI B 00J1aCTH OMOJIOTHH;

e pa3BHTHE y OOYYAIOIIMXCS MHTCIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B IIpoIecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITHSIMH U COBPEMEHHBIMH HCCIICIOBAaHUSAMH B OMOJIOTHH,
pelraeMbIMK €10 TTPOOJIeMaMH, METOIOJIOTHEH OMOIOrMYEeCKOr0 HCCIIeI0BAHUS, TIPOBEICHHS
IKCIIEPUMEHTATBHBIX HWCCIICOBAHMMA, PEIICHHsS] OMOJIOTMYECKUX 3a7ad, MOJCITUPOBAHUS
OMOJIOTUYECKHX OOBEKTOB M MPOIECCOB;



BOCIIHTAHHUE Yy OOYYarOMIMXCS LIEHHOCTHOTO OTHOIIEHUS K >KMBOM IpPUPOJIE B IEJIOM U K
OTAETBHBIM €€ O0bEeKTaM M SIBJICHUAM; (OPMHPOBAHHME SKOJIOTMYECKOH, T'C€HETHYECKOH
IPaMOTHOCTH, O0IIeH KyIbTYpbl MOBEACHUS B IPUPO/IE; UHTETPAIIH €CTECTBEHHO-HAYyYHBIX
3HAHUI;

MpHOOpeTeHNe O0YYarOIIMMHCS KOMIIETEHTHOCTH B PAllMOHAIILHOM MPUPOJIONOIb30BAHUH
(coOmroieHue MpaBWII TOBEACHUS B TPHUPOAE, OXpPaHbl BHUJOB, DKOCHUCTEM, OuOChEpHI),
COXpaHEHUU COOCTBEHHOI'O 3/I0POBbS U 3I0POBbs OKPYXKAIOMIMX JIOACH (COOMIOACHUS Mep
npoQUIAKTUKH  3a0oneBaHuid, oOecreyeHne Oe30MacHOCTH  HKU3HEICSITEIbHOCTH B
Ype3BBIYAMHBIX CHUTYallMsIX MPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha OCHOBE
WCIIOTB30BaHUS OMOJIOTMUECKUX 3HAHUH M YMCHHI B IIOBCETHEBHOM JKHU3HM;

CO3/laHWE€ YCIOBUM Ui OCO3HAHHOTO BBIOOpAa OOYYAIOMIMMHCS WHIUBUIYATHHON
00pa30BaTeIBLHON TPACKTOPUH, CIIOCOOCTBYIOMICH TOCIEAYOMmEeMY MTpoPecCHOHATBHOMY
CaMOOMPEIEIIEHNI0, B COOTBETCTBUU C WHAMBHUAYAJIbLHBIMU WHTEPECAaMU U TOTPEOHOCTAMHU
peruoHa..

JesSTenbHOCTh YUNTEIIS-IIPEAMETHHKA C YIETOM Pabouei OporpaMmMbl BOCIIMTAHHA .
BocnurarenbHbIN MNOTCHIUAI YpOKa PCalnu3yCTCA 4CpPe3 MPCBpALICHUC 3HAHUH B OOBEKTHI

AMOIMOHAILHOTO TIEPSKUBAHUS, OPTaHU3AIHMIO pabOThIl C BOCHHUTHIBAIONMIEH WH(OpMaNHEH;
NPUBJICYCHUE BHUMAHUS K HPABCTBCHHBIM MpoOJieMaM, CBS3aHHBIM C  OTKPBITHUSIMH |
M300pETCHUSIMHU.
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Peannzanus BocnuTaTeIbHOrO MOTEHIMANIA YPOKa MPEAIOaraeT ciaeyolee:

no0yX/IeHHEe UIKOJBbHUKOB COOJIIOJaTh HA YPOKE OOUICTIPUHSTHIE HOPMBI TIOBEICHHS,
IpaBUiIa OOILEHUS CO CTApIIMMU (YUUTENAMH) U CBEPCTHUKAMU (IIKOJIbHUKAMU ), TIPUHIUIIBI
y4eOHOW JTUCIUIUIMHBI U CaMOOPTraHU3alluu;

IIPUBJICYEHUE BHMMAHUS ILIKOJIBHUKOB K IIEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3alnus uX paboThl € IMOJIy4aeMOHl Ha YpPOKE COLMAJIBHO 3HAYMMOU
uHpopMalmeil — MHUIUUPOBaHHE €€ OOCYXJIEHUS, BbICKAa3bIBAaHUS YYALIMMHUCS CBOETO
MHEHHUS 110 €€ NMOBOAY, BBIPAaOOTKU CBOETO K HEW OTHOIIECHHUS;

HCIOJIb30BaHNE BOCIMTATENIBHBIX BO3MOXKHOCTEH CoOzep)KaHUsl yd4eOHOro ImpeaMmera depes
JEMOHCTPALIMIO JETSIM NPUMEPOB OTBETCTBEHHOI' 0, TPa’KJAHCKOr0 MOBEACHUS, IPOSBICHUS
YeJIOBEKOMIOOUST U J00pOCEPIEYHOCTH, uYepe3 MOA0Op COOTBETCTBYIOIUMX TEKCTOB IS
YTEHUs, 3a]a4 I PeIleHus, IPOoOJEMHBIX CUTYallUi 17151 OOCYX/IEHHUS B KJIACCE;
[IPUMEHEHHUE Ha YPOKE MHTEPAKTHBHBIX (POpM pabOThI yHallMXCsl: HHTEIUIEKTYaIbHbBIX UTD,
CTUMYJIMPYIOIIMUX [MO3HABATEIbHYI0O MOTHUBALIUIO IIKOJbHUKOB; TUCKYCCHI, KOTOpBIE NAIOT
y4alumMcsi BO3MOXHOCTb IPUOOPECTH OIBIT BEJICHHUSI KOHCTPYKTHUBHOT'O MAJIO0ra; TPYIIIOBOM
paboTel WM paboThl B Mapax, KOTOPBIE YydYaT INKOJBHUKOB KOMAaHIHOH pabore u
B3aUMOJICICTBUIO C IPYTMMU JE€TbMU;

BKJIIOUEHHUE B YPOK UT'POBBIX MPOLEAYP, KOTOPbIE OMOTaIOT MOAJIEPKaTh MOTUBALINIO JIETEH
K TMOJIyYE€HUIO 3HAaHUH, HaJIa)KMBAHUIO MMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUN B KJlacce,
IIOMOTal0T YCTaHOBJICHUIO 100pOXKeIaTeIbHON aTMOc(epsl BO BpeMs ypOKa,

opranuzanus ImedcTBa MOTHBHPOBAHHBIX U JPYIAMPOBAHHBIX ydalluXcsd Haa HX
HEYCIEBAIOIMMHU OJHOKJIACCHUKAMH, JAIOIIEr0 IIKOJIbHUKAM COIUAIbHO 3HAYMMBINA OIBIT
COTPYIHUYECTBA U B3aUMHON ITOMOILY;

MHULMUPOBAHUE U TOJJIEPIKKA HUCCIEN0BATEIbCKON AEATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3aly UMH UHIUBHUAYaIbHBIX M IPYNIOBBIX HCCIENOBATEIbCKUX MTPOEKTOB, YTO JAacT
IIKOJIbHUKAaM BO3MOXHOCTb TPUOOPECTH HAaBBIK CAMOCTOSATEIBHOI'O PEIIEHUS TEOPETUUYECKOM
npoOieMbl, HaBBIK TI'EHEPUPOBAHUS U OQOPMIIEHUS COOCTBEHHBIX UJAEH, HaBbIK
YBQKUTEIBHOTO OTHOIIEHUSI K YYKUM HAesIM, O(DOPMIEHHBIM B padorax Jpyrux



UCCIeI0BaTeNel, HaBbIK MYOJUYHOIO BBICTYIUICHHS TIepel] ayAUTOPUEH, apryMEHTUPOBAHMUS
Y OTCTaWBaHUs CBOEH TOUYKH 3PEHUSI.

Mecto yuebHoro npenmera «buonorus» B yaeOHOM IIaHe:

Oo0111ee 9Kco 4acoB, OTBEIEHHBIX HAa M3y4eHHEe OMOJIOrMH Ha YriyOJI€HHOM YPOBHE CPETHETO
obmiero obpazoBanusi, cocrabisier 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce
— 102 yaca (3 gaca B Henento). O0s3aTeIbHBIM YCIOBHEM MTPU O0YICHHUH OMOJIOTHH HA YT1yOJI€HHOM
YpOBHE SBIICTCS TPOBEACHHE JIa0OpaTOPHBIX M TMpakTuueckux pabor. Takke ywactue
00y4aronIuXcs B BBIMTOJIHCHUN TIPOSKTHBIX H YUCOHO-HCCIICIOBATEILCKIX pa0dOT, TEeMAaTHKA KOTOPBIX
OTpeNeTsAeTCS] YUUTENEeM Ha OCHOBE UMEIOIUXCS MAaTEPUATbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX
MPUPOIHBIX YCIOBUHI

2. Copepxanue yuedoHoro npeamera «buonorus»
10 xknacc
Cooepoicanue npoepammsl, 8bl0eIeHHOE KYPCUBOM, He 8X00UM 8 NPOBEPKY
2ocyoapcmeennoll umozogoti ammecmayuu (I'HMA).
1. buosorusi — kak HaykKa
CoBpeMeHHass Ouoyiorusi — KOMIUJIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.

buonornueckue Hayku W u3ydyaeMble UMH MpooOiieMbl. DyHIaMEHTaIbHBIC, MPUKIAIAHBIE H
MTOMCKOBBIE HAyYHBIE MCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OMonoruu B GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUpA.
[Ipodeccun, cBs3anHble ¢ Owonoruei. 3HadyeHWE OMOJOTUM B TPAKTUYECKON IEATEIHHOCTH
YeJoBeKa: MEAUIIMHE, CEIbCKOM XO03SIMICTBE, MPOMBIIIEHHOCTH, OXPAaHE MPUPOIBI.
JdemoHcTpanuu
Hoptpetsl: Apuctorens, Teodppact, K. Jlunneir, XK. b.Jlamapk, Y. Japsun, V. Tl'apseii,
I'. Mennens, B. W. Bepuanckuii, W. II. [TaBnoB, M. W. Meunuko, H. W. Basunos, H.
B. Tumodeer-Pecorckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.
Tabmuiel 1 cxeMbl: «CBsi3b OMOJIOTUU C IPYTUMU HaykKamuy, «CrcteMa OMOIOrHYeCKUX HAYKy.
2. ’KuBble cuCTEeMBbI H UX H3yYeHHeE.

XuBple cucteMsl Kak npenMer uydeHust 6uonoruu. CBOMCTBA KUBBIX CHUCTEM: €MHCTBO
XUMHUYECKOI0 COCTABA, IUCKPETHOCTD U IIEJIOCTHOCTD, CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYBI,
OTKPBITOCTh, CAMOOPIaHU3AIIMsI, CaMOBOCIIPOU3BEACHHE, Pa3ApaKMMOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHu3allM¥ JKMBBIX CHUCTEM: MOJIEKYJIPHBIM, KJIETOYHBIM, TKaHEBBIN,
OpPTraHM3MEHHBIH, MOMYJIALUOHHO-BUIOBON, SKOCUCTEMHBIN (OMOreoleHOTHYEeCKuit), OuochepHsbIil.
[Iporeccrl, mporcxoasiue B KUBbIX cucteMax. OCHOBHBIE MPU3HAKK KUBOT0. JKU3Hb Kak popma
Cyl1ecTBOBaHMs MaTepun. Hayku, n3ydaromue KUBbIE CUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3aLUU.

N3yuenue xuBbpIX cucteM. Meroasl Ouonorudeckoil Hayku. HaOmroneHue, usmepeHwue,
AKCIEPUMEHT, CUCTeMaTu3alusi, MeTaaHanus. [loHsaTre 0 3aBUCMMON U HE3aBUCUMOW MEPEMEHHOM.
IInanupoBanue skcnepumMenTa. IlocraHoBka u mpoBepka runore3. HyneBas rumoresa. [lonsTue
BBIOOpKM M €€ nocTtoBepHOCTb. Pa3bpoc B Oumonornueckux JaHHBIX. OIllEHKa J1OCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTaroB. [IpuuMHBI HCKaXXKEHUS pe3ylbTaToB JKcrepumeHTta. [loHsTue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tab6nuib! u cxeMbl: «OCHOBHBIC IPU3HAKH XKH3HNY, «bronornyeckue cucreMon», «CBolicTBa
KUBOW Marepun», «YPOBHM OpPraHMU3alMM KUBOM NPHUPOAb», «CTpOeHHE >KMBOTHOM KIIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB 4YEJIOBEYECKOro oOpraHusmay, «buoreoneHos3y,
«buocdepar, «MeTo bl U3ydeHHSI JKUBOU MTPUPOJIBI.

O6opynoBanue: 1abopaTopHoe 000pyAOBaHUE ISl MPOBENEHUS HAONIOACHUN, U3MEPEHUH,
9KCIIEPUMEHTOB.




IlpakTuyeckass padora «Vcrnonp30BaHME pPa3IUYHBIX METOJOB IIPU H3YYEHUU >KHUBBIX
CUCTEM).
3. Bbuojorusi KJIeTKH.

Knerka — cTpykTypHO-(pyHKIIMOHANbHAS €MHULIA )KUBOTO. MlcTOpHs OTKphITUS Ki1eTKku. PaboTs P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. BupxoB). OcHoBHbIE
MOJIO’KEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

Metonbl MOJIEKYISIPHONW M KJIETOUHOW OMOIOTMU: MUKPOCKOMNHUS, Xpomarorpadus, anekrpodopes,
METOJ MEYEHBIX aToMoB, AuddepeHnnanbHoe HEeHTPpU(YrHpoBaHNUe, KyJIbTHBHPOBAHUE KIIETOK.
H3yuenue urxcuposannvix knemox. DIEKTPOHHAS MHUKpocKonus. Koughoxanvnas mMuxpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JleMoHcTpanum:
[Toptpetnt: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInelinen, P. Bupxos, K. M. bap.
Tabnuuel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKpockom», «Mcropus pa3Butus
METOJI0B MUKPOCKOIIUI.
O6opyznoBaHuEe: CBETOBOW MHUKPOCKOI, MHUKpOIpEenapaTbl pPACTUTENbHBIX, JKHUBOTHBIX U
OakTepuanbHbIX KIETOK.
IIpakTnyeckass padora «V3ydyeHme METONOB KJIETOUHOW Ouonoruum (Xpomarorpadus,
anekTpodopes, mupdepenunansuoe nearpudyruposanue, [IL[P)».

4. XuMHYecKasi OPraHu3anus KJIeTKH.

XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U YITPaMUKPO3JIEMEHTHI. Boaa u e€ posb
KaK pacTBOPUTEIIS, peareHTa, ydacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIIALHH.
MunepanbpHbIe BeLIeCTBa KJIETKU, X OMoorudeckasi poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelecTBa KIeTKH. buonornuecknue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB 6enkoB. CTpyKTypbl Oe1KOBOM Mosiekyibl. [lepBuyHas cTpykrypa Oenka, menTHaHas
CBs13b. BTOpHYHas, TpeTHyuHas, YeTBEpTUYHAS CTPYKTYpHI. [leHaryparus. CBoiicTBa GEIKOB.
Knaccudukanus 6enxoB. buonorndyeckue GyHkiuu 6enkoB. [lpuonul.

VYraeBoasl. MoHOCaxapupl, JUcaxapuabl, OIMrocaxapuasl U nonucaxapuasl. OOmui miaxn
CTpOCHHUS U (PU3UKO-XUMHUUECKHE CBOICTBA YIlIeBOAOB. buonornueckue GyHKIIUN YIiIeBOOB.

Jlumu el T'uapopunbHo-ruapodoOHbIe cBoiicTBa. Knaccupukarus Tunmmos.
Tpurnunepuasl, GocomuuIbl, BOCKH, CTepoubl. buomornueckue Gynkimu aunuaos. O0mme
CBOICTBA OMOJOTUYECKIX MEMOpaH — TeKY4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK n PHK. Crpoenne nykiienHoBsIX kucioT. Hykineoruasl.
[Mpunnun komrmementapaoctu. [IpaBuno Yapradda. Ctpykrypa JIHK — nBoitHas cimpaiib.
Mecronaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynxkuun PHK B knetke.

Crpoenue momnekynbl AT®. Makpospruueckue cBsizu B Mosiekyie AT®. buonornueckue
¢ynkunun AT®. BoccranoBiieHHBIE TIEPEHOCUUKH, UX (QYHKIUH B KIETKe. /pyeue
nykneosuompugocpamol (HTD). CexBenupoanue [IHK. Memoowvr cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrpykrypHas 6uoiorusi: ouoxuMuyeckrue 1 Onopuznueckue ucciaeJ0BaHus COCTaBa 1
MIPOCTPAHCTBEHHON CTPYKTYpBI OMOMONIEKYI. Moodenupoganue cmpykmypul u QpyHKyuil
buomonekyn u ux komniexcos. Komnvtomepuoiii Ouzaun u Opeanudeckull Cunmes 6UOMONEKY U Ux
HeNnpupoOHbIX AHALO208.

JdemoHcTpanuu

Hoptpertst: JI. [Tonmunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep,

C. Ilpy3unep.

JInarpammel: «Pacnpenernenne XUMUYECKUX 3JIEMEHTOB B HEXXUBOW MTPUPOIEN,

«PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOIE.



Tabauiel u cxembl: «l[lepuoauueckas Tabinia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBbI BOJbI», «BerecTBa B coctaBe OpraHu3mMoBy, «CTpOeHHE MOJIEKYIIbI OelKay,
«CTpyKTYphI OEITKOBOI MOJIEKYJIbI», «CTPOCHHE MOJIEKYI YIIIeBOI0BY», «CTpOeHHE MOJICKYJT
nununoBy, «HyknenHoBbie KUCIOTHIY, «CTpoeHue Monekyibl ATOy.

OO0opy/ioBaHKe: XUMHYECKas TOcya 1 000py0BaHHE.

JlabopaTopHnasi padora «O0HapyxeHHEe OETKOB C MOMOIIBI0 KAUeCTBEHHBIX PEAKIIHI.

JlaGoparopHas padora «VcciaenoBanre HyKIEMHOBBIX KUCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

5. CTpoenne n pyHKIMHU KJIETKH.

TUmBI KIETOK: dSyKapuOoTHIeCKast U Tpokapuotnueckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa30BaHUsI KIICTKH.

Crtpoenue mpokapuoTuyeckon kieTku. Kierounas crenka Oakrepuii m apxeil. OcobeHHOCTH
CTpOEHUS TeTepOoTpO(HOIN U aBTOTPOGHON MPOKAPUOTHUECKUX KIETOK. MECTO M POJIb MPOKAPUOT
B OMOIIEHO3aX.

Crpoenrie ® (QYyHKIMOHUPOBAHUE DJYKAPUOTHYECKOM KiIeTKU. I[lnazmaruueckas wmemOpaHa
(mnazmanemma). CrTpykTypa Ija3MaTuyeckoil MeMOpaHbl. TpaHCHOPT BEIIECTB  dYepe3
MJIa3MaTHUECKyt0 MeMOpaHy: mnaccuBHbIA (muddysus, obnerdu€nnas mauddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIN akTHUBHBIA TpaHcnopt). llomymponunaemocts mMemOpanbl. Pabota
HaTPUH-KaJTUEBOr0 HAcOca. DHIOIMTO3: MUHOLINUTO3, (paromuTo3. Dk30muTo3. Kinerounas creHka.
CrpykTypa 1 GyHKLIUHU KIETOYHON CTEHKU PACTCHHIA, TPHOOB.

Hurommazma. Ilutozons. I[lutockenmer. JIBmwkeHue muToruiazMbl. OpraHouzibl  KJIETKH.
OpaomeMOpaHHBbIE OpPTaHOWABI KIETKU: 3HAoruiazmarudeckas cetb (OIIC), ammapar Iombmxu,
JU30COMBI, UX CTpoeHHe H (PyHKUMU. B3auMocBs3b ONHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
Crpoenue TpaHyIsIpHOrO peTUKyIayMa. Mexanusm Hanpaenrenus 6eaxos 6 IIIC. CunTe3
pacTBopuMbIX  OenkoB.  CHHTE3  KJIETOYHBIX  MeMmOpaH. [maakuii  (arpaHyssipHBIN)
sHAOMIa3MaTndeckuii petukynym. CekperopHas ¢yHkuus annapata [onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I onvoxxcu. TpaHcnopT BEILIECTB B
KieTke. Bakyonu pacturenpHbix kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTAHOMIBI KJIETKW: MUTOXOHPUH, TIACTUIBL. [Ipoucxoscoenue MumoxoHoputi
u nnacmuo. Cumbuocenes (K.C. Mepesxckosckuii, JI. Mapeynuc). CrtpoeHne u  (QyHKIHH
MUTOXOHJpUM U TutacTui. [lepBuuHbIe, BTOpUYHBIC M CIOXKHBIE TUIACTUABI (POTOCUHTEIUPYIOIINX
3YKapUOT. XJIOPOIUIACTBI, XPOMOILUIACTHI, JIEMKOMIACTHI BBICHIUX PACTECHUN.

Hemembpannbie opranousipl kiaeTku CtpoeHue M GyHKIHMH HEMEMOpPaHHBIX OPraHOUAOB KIIETKU.
PubGocomel. Ilpomesrcymounvie punamenmeol. MUKpOPHUIAMEHTBL. AKMUHOBbLE MUKPODUIAMEHMBL.
Mpiiieunble  KICTKU. AKMUHOBble  KOMNOHEHmMbl  HeMblieuHblX — K1emoK. MUKpOTpyOOUKH.
Knerounstii nenTp. CTpoeHue U IBUKEHUE )KI'YyTUKOB U PECHUUYEK. MUKPOTPYOOUKH IIUTOIIA3MBI.
Hentpuons. benku, accoyuuposanHvle ¢ Mukpoguiamenmamu u Mukpompyboukamu. Momopnoie
benxu.

Anpo. Ob6onouka sapa, XpoMaTHH, KapHoIlJIa3Ma, SAPBIIIKH, UX CTpoeHrue U GyHKIUU. S aepHbIN
OenkoBbIii  MaTpukc. [IpoCTpaHCTBEHHOE  pPACIONOXKEHHE XPOMOCOM B  HHTephazHOM
anpe. dyxpomamun u 2emepoxpomamur. benku XpoMmaTuHa — THUCTOHBL Juuamuxa sodepHol
00010uKU 8 Mumo3se. H0epHulii mparcnopm.

Knerounsie BkmoueHus. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK ASYKapHOT (pacTUTENbHOM,
KUBOTHOM, I'pUOHOIA).

JdemoHcTpanuu

Hoprpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.




Tabmuibl u cxembl: «CTPOCHHE DYKAPHUOTHUUECKOW KIETKH», «CTpOeHWE >KHUBOTHOM KIIETKH,
«CTpoeHUE pacTUTENbHOM KIETKW», «CTpoeHue MHUTOXOHIpun», <«Sapoy», «CtpoeHue
MIPOKAPUOTUYECKOMN KIIETKU.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpenapaThl PACTUTENBHBIX, >KUBOTHBIX KIETOK,
MUKpOIpenapaThl 0aKTepUaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydueHne cTpoOeHHS KIETOK PA3IMUYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHne CBONCTB KIETOYHOW MEMOpaHBI.

JlabopaTopHas padota «/ccnenoBanue mia3mMosn3a 1 Jemia3MoiIn3a B PACTUTENbHbBIX KIETKaxX».
IIpakTnyeckas padora «l/3yueHune ABMKEHUS HUTOIIa3Mbl B PACTUTEIBHBIX KJIETKAaX».

6. O0MeH BellecTB M MpeBpallieHNe SJHEPIrHH B KJIETKe.

AccuMuIALMS M JUCCUMUJISIUS — JIBE CTOPOHBI Merabonu3ma. Turbl oOMeHa BEIEeCTB:
aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KUCIopoJa B OOMEHHBIX MpoIeccax. DHepreTHIecKoe
obecrieueHue kieTku: npespamieHue AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIN XapakTep
peakuui KineroyHoro meradbonusma. @epMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otanuns (pepMEeHTOB OT HEOPraHMYECKHX Karaiau3aTopoB. benku-akTuBaTOphl U
OeNKU-UHTHOUTOPBL. 3aBHCUMOCTH CKOPOCTU (DePMEHTATUBHBIX PEAKIUN OT PA3IUYHBIX (PaKTOPOB.

[lepBuYHBI CUHTE3 OPraHUYECKHX BEIIECTB B KIETKE. PDOTOCHUHTE3. AHOKCUSEHHbIU U
oxcuzennbvlll homocunmes y bakmepuii. Ceemocobuparowue nuemeHmol U NUSMeHMbl PEaKyuoHHO20
yenmpa. Ponb  xjoporactoB B mpouecce  ¢gorocuHre3a. (CBeroBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr  pomocunmesa. IlpoaykTUBHOCTH (HOTOCHHTE3A.
Bnusinue pa3nnyHbIx GaKkTOpOB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ne opraHn3MOB-XeMOCUHTETHKOB: HUTpUPHUIHPYIONINE OaKTepHH,
XKene300aKTepur, cepoOaKTEpUr, BOJIOPOAHBIC OaKTeprun. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHble opranusMbl. Bunbel Opoxenus. IIpogykTel OpoxeHHS M MX HCHOIb30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHM3MbI KaK OOBEKTHl OHMOTEXHOJOTMH U BO30yAMTENH
OonesHeil.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTHYeCKOoro oOMeHa. [loArOTOBUTENBHBIN HTaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIICHHUE TIIOKO3BI.

buonornueckoe okucieHue, WM KIETOYHOE JbIxaHue. Poimb MUTOXOHApPHUII B mpoleccax
OMOIOrNYECKOro OKHCIICHUS. [uknnyeckue peaKkLuH. OxkucnurenbHoe
dbochopunupoBanue. repeus membparnnoeo epaouenma npomonos. Cunmes ATD: paboma
npomontot ATD-cunmassei. [IpenmyiiecTsa a3poOHOro MyTH 0OMEHa BEUIECTB Mepe] aHadPOOHBIM.
D¢ heKTUBHOCTD YHEPTETHYECKOT0 OOMEHa.

JdeMoHcTpanuu

Ioptpetst: JIx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocuHTE3», «DHEpreTUUecKkuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue hepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pPYJOBAHHE AJIsi MPUTOTOBIIEHUSI MOCTOSHHBIX U

BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pa6ora «l3ydeHue KaTaIMTUUECKOW aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
amua3bl WA KaTalla3bl)y.

JlabopaTopHas pa6ora «l3yyeHue pepMeHTaTHBHOIO pacIICIJIEHUs TIEPOKCH]Ia BOJIOPOIA
B PACTUTENbHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopHas padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEHHUE TPOIIECCOB OPOKECHUS U TBIXAHUSD.

7. HacsiencTBeHHast mHGopManus U peanu3anus eé B KJIeTKe



Peaknun marpruyHoro cuHresa. [IpyHIMIN KOMIIEMEHTApHOCTH B PEAKIUAX MaTPUYHOIO
cuHTe3a. Peanmuzanus HaciaeACTBEHHOW uH(popManuu. ['@HeTHYeCKHil KO, €ro CBOWCTBA.
Tpanckpunuusi — matpuuHblii cunTe3 PHK. IlpuHOMIBI TpaHCKpHUMNIUMK: KOMILUIEMEHTAPHOCTb,
aHTUIAPAJUIENBHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OmocuuTese Oenka. VY cioBus
onocuHTe3a 6enka. KonupoBanue aMmuHOKUCIOT. Posib pubocoM B OMocuHTE3E OelKa.

Cospemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuszanus TeHOMa y MPOKapHOT U
sykapuoT. Perynsuus aKTHUBHOCTM TE€HOB Yy mpokapuoT. I'umore3a omepona (@. XKakoo,
K. MaHno). Monexynsapuvie mexanusmvl 3Kchpeccuu 2eHos ) sykapuom. Poab xpomamuma 6
peaynayuu pabomsl 2enog. Perynsius 0OMeHHBIX MpolieccoB B KieTke. KieTounslit romeocTas.

Bupychl — HekneTounble (OpMBI KU3HH U OONHMraTHbeie mapasuThl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kusnenuwiu yuxn J[HK-codepacawux eupycos,
PHK-cooeporcawux eupycos, 6axmepuogazos. Obpamnas mpanckpunyus, peeepmasd, uHmezpasa.

BupycHsie 3a0oneBanus yenoBeka, )KuBoTHbIX, pactennit. CITMU I, COVID-19, counanbubie
Y MEIULIUHCKHE MTPOOJIEMBI.

buoungpopmamuka: unmeepayus u ananuz oorvuwux maccusos («bigdata») cmpykmypuuix
ouonocuueckux dannvix. Hanomexunonozuu 6 ouonocuu u meouyune. Ilpoepammupyemvie Qynxyuu
benxos. Cnocobwvl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

IMoptpetwi: H. K. Konbnos, /1. 1. UBaHOBCKU.

Tabmuielt ~ u cxembl: «buocunTes  Oenka», «leHeTmueckuii  kom»,  «Bupyce,
«bakrepuodarm.

IIpakTyeckas padora «Co3gaHne MOAEIN BUPYCay.

8. ’Ku3HeHHbIi HKJ KJIETKH

Knerounslii 1mukin, ero mnepuoabl M perymsanus. Wurtepdaza u murto3. OcoGeHHOCTH
MpoIIeccoB, TMpoTekaromux B uHTepdaze. [loaroroBka kineTku K AeneHuro. lIpecmHTETHYECKUI
(IOCTMUTOTHYECKHM), CUHTETHMUECKUH M IOCTCUHTETUYECKUM (IIPEMUTOTHUYECKUN) TIEPUOJIBI
nHTEp(a3bI.

Matpuunelii  cunres JHK —  pemnukaumsa. Ilpunmunsr  perumkanuun — JHK:
KOMILJIEMEHTAaPHOCTb, IIOJIYyKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJUIEIbHOCTh. MEXaHU3M peruInKauun
JHK. Xpomocomsl. CTpoeHne xpomocoM. TermoMmepsl U Ternomepasa. XpoOMOCOMHBIN HaOOp KIIETKU
— KapuoTull. JIMIUIONMAHBIM W TramiouIHbli HaOOpbl XpoMocoM. ['OoMoOIOrMYHBIE XPOMOCOMBI.
ITosoBBIE XPOMOCOMBI.

Jlenenue KieTkn — MuTO3. CTaAMM MUTO3a U IPOUCXOSIINE B HUX MPOLECCHL. THUIBI MUTO3A.
Kapunokunes u nutokuHe3. buonornueckoe 3HaueHuE MUTO3A.

Perynsmus MuToTHYecKoro ukia kietku. [Iporpammupyemast kieTouHasi rudesnb — arnonTos.

Knerounoe sipo, XpoMOCOMBI, (pyHKIIMOHAIbHAs TeHOMHKA. Mexanusmol npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «lugposas xiemka» — oduoungpopmamuyeckue
MoOenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpanuu

Tabauiel U cxembl: «)KU3HEHHBI LUK KIETKH», «MuT03», «CTpOSHHE XpOMOCOMY,
«Permmkarus JTHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpompernaparsl: «MHUTO3 B KIETKaX KOpeIIKa
JyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIMpPEapaTaxy.

JlabopaTopHasi pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpemika jyka (Ha
TOTOBBIX MUKPOIIPEaparax).




9. Ctpoenne U GpyHKIHU OPTaHU3MOB

buonornmueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHBIE,  KOJIOHHUAIbHBIE,
MHOT'OKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U JKU3HEAEATENIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJHOKJIETOYHbIE TpHObI, OJHOKJIETOUYHbIE BOIOPOCIH, Apyrue mpoTtuctel. KonoHuanbHbIe
OpraHU3MBbl.

B3anmocBA3b yacTeld MHOIOKJIETOYHOIO Opranu3ma. TKaHH, OpraHbl U CHUCTEMBbI OPTaHOB.
Opranusm kak equHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tunel pacTUTEIbHBIX TKaHEW: 00pa3oBaTeIbHasl, MOKPOBHAS, TPOBOASIIAS,
OCHOBHasi, MexaHn4eckas. OcoOeHHOCTH CTpOeHUs, (YHKIIMI M PaCIONOKEeHHs TKaHEeH B OopraHax
pacTeHui.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEW: SMUTENHANIbHAS, COSIUHUTEIbHAS,
MbIlIeuHas, HepBHass. OcOOCHHOCTH CTpoeHus, (YHKIUA M PaACHOJIOKECHHS TKaHEH B opraHax
’KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble U reHEpaTUBHBIE OpraHbl pacTeHUH. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4esioBeKa. DyHKIIMU OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pactennii. CkeneTsl OTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIll 1 BHyTpeHHMI ckeneT. CTpOEHHE U TUIIbI COEAUHEHUSI KOCTEH.

JIBukeHue  opraHu3MoB. JIBWKEHHE  OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE,
JKT'YTUKOBOE, peCHUYHOE. JIBUKEHNE MHOT'OKJIIETOUYHBIX PAaCTEHUN: TPOIU3MbI U HACTUU. [IBHKeHHE
MHOTOKJIETOYHBIX KUBOTHBIX M U€JIOBEKa: MblllleuHas cucrema. Peduiekc. CkeaeTHbIe MBILIIBI U UX
pabora.

[Iutanue opranmsmos. IlormomeHne BOJBI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >kxuBOTHBIX. BHYTpUIIOIOCTHOE U BHYTPHUKIIETOUHOE nuiieBapenue. [luranue
MO3BOHOYHBIX JKUBOTHBIX. OTHENbl NUIIEBApUTENBHOrO TpakTa. [luieBapuTenbHbIE KEJe3bl.
[IumeBapuTenyHas cucTeMa 4elioBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. [[prxanue >kxuBoTHBIX. Juddy3us razos uepes
oBEepXHOCTh KIeTKH. KokHoe npixanue. JlpIxarenabHas MOBEpXHOCTh. JKabOepHoe M JIErovyHOe
JbIXaHue. /[pIxaHue MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DBOIIOIMOHHOE YCIOXKHEHUE CTPOCHUS
JIETKUX MMO3BOHOYHBIX )KUBOTHBIX. /[pIXarenbHas cuctema yesioBeka. MexaHu3M BEHTUIISILUY JIETKUX
y ITULl ¥ MiIeKonuTaromux. Perymsuus npixanus. /{pixaTenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIOPT BELIECTB
y )kuBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas! cicTeMa MO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. CepJre, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHusi. DBOMIOIMOHHbIE
YCIIO)KHEHUSI CTPOCHHUS] KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora cepama u eé
perymisusi.

Beinenenne y opranusmoB. Belgenenwe y pacreHuil. BeineneHue 'y  KMBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BeieneHus. OUnbTpaius, cCeKpenus 1 o0paTHOe BCachIBAaHUE
KaK MEXaHW3Mbl paloThl OpraHoB BbimeiacHUsA. CBS3b TMOJOCTH TeMa C KPOBEHOCHOW U
BBIJICJIUTENLHON cucTeMaMu. BoljieneHne y mo3BOHOYHBIX )KMBOTHBIX U uenioBeka. [louku. Ctpoenue
u pyHkuronupoBanue Heppona. OOpa3oBaHHE MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OaKTepuil U IUCTHI
NpocTelmux. 3amura y MHOIOKIeTOouHbIX pactenuil. Kyrukyna. CpeacTtBa macCMBHOM U
XUMHUYECKOH 3aUThl. DUTOHLIUIBL.

3almmTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M X TPON3BOHBIE. 3aIUTa OPraHU3Ma OT
6onesneit. UMmyHHas cucreMa yenoBeka. KiaeTouHblil u ryMopalibHbI HMMYHHUTET. Bpoxa€HHBIN 1
npuoOpeTéHHbIN crienupuyeckuii UMMyHHUTET. Teopus KIOHaJIbHO-CEJIEKTUBHOTO HMMYHHTETA



(IT. Opmux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OpraHU3MOB. P 011b BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxxumMocTs © perymsuuss 'y OpraHu3sMoB. Pa3npaxuMocTe Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxuMocTb W peryiasiuus y pacreHuil. PocToBble BemiecTBa W HX
3Ha4YCHHE.

HepBHas cucreMa u pediiekTopHas peryisius y )KUBOTHbIX. HepBHas cuctema u e€ OTAebl.
OBOJIOLIMOHHOE YCIIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTAEIBI TOJTOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pepriekc u pednexropHas ayra. besycnoBHbie U YCIOBHBIE PEQIICKCHI.

['yMopanbHast perymsmnmsi ¥ SHIOKPUHHAs CHCTEMa >XHMBOTHBIX W 4YeloBeka. JKesesbl
9HJIOKPMHHOW CUCTEMBI U KX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOW U YHAOKPUHHOMN
cucreM. ['unoranamo-runoduszapHas cucrema.

JdeMoHcTpanuu

Hoprper: U. I1. ITaBnos.

Tabmuiel u  cxembl: «KOMHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUYHBIE BOIOPOCINY,
«bakrepuny, «lIpocrerimmue», «Opranbl IIBETKOBBIX pacTeHU», «CHCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpOeHHE HAceKOMbIX», «TkaHu pacteHuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue credmns», «CTpoeHue TUCTOBON TUIACTUHKNY, « TKaHM )XKUBOTHBIX», «CKEJIeT YelIOBEKay,
«[IumeBapurenvHas cucteMay», «KpoBeHocHas cucrtema», «JlpixarenbHas cucremay, «HepBHas
cucremay, «Koxa», «Msblednas cucreMa», « BeiienurenbHas cucrema», « 9HAOKpPUHHAS CHCTEMAY,
«Ctpoenue wbiby, «MMmynurer», «KumedHononoctHeie», «(Cxema NUTaHUS PACTEHUID,
«KpOoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX XKHUBOTHBIX», «CTpoeHue THAPBI», «CTpOeHUE TIIIaHAPHI,
«BHyTpeHHee cTpoeHue H0XkKAeBoro uepmsi», «HepBHas cucrema poido», «HepBHas cuctema
narymkny, «HepBHas cucrema npecMbikatromuxcs», «HepBHas cuctema ntuny, «HepBHas cucrema
MIIEKOMUTAOMUXy», «HepBHas cucreMa yenoBekay, «Peduexcy.

OO0opy/ioBaHKE: CBETOBOM MHKPOCKOM, MHUKpPOMpPEnaparhl OJHOKIECTOYHBIX OpPTaHW3MOB,
MUKpONpenaparbl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
AK3EMIUISIPhl KOMHATHBIX PACTCHHH, TepOapuy pacTeHU Pa3HBIX OTAEJIOB, BIAXKHBIC MPETapaThl
JKUBOTHBIX, CKEIIEThI MMO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX YXUBOTHBIX, CKEIIET YEIIOBEKa,
o0opynoBaHUE AJs AEMOHCTPALUU MMOYBEHHOI'O M BO3AYLIHOTO MUTAHUS PACTEHUM, pacllerIeHUus
Kpaxmana ¥ OeNKOB Moj AeWcTBUEM (DepMEHTOB, 00OPYJIOBAaHUE JUIS JEMOHCTPAIMH OIBITOB IO
MU3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXAaHU3MA JbIXaTEIbHBIX ABUKEHUN, MOJIEIHN T'OJIOBHOT'O
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHEH pacTCHHI.

JlabopaTopnasi padora «/3yueHue TKaHel KUBOTHBIX».

JlaGoparopHas padora «/3yyeHne opraHoB LIBETKOBOT'O PaCTEHUSI».

10. Pa3MHoOKeHHEe U pa3BUTHE OPraHU3MOB

DopMBbI pa3MHOXKEHHUSI OPTraHU3MOB: Oecroyioe (BKIIIOYasi BEr€TaTHBHOE) M TIOJOBOE. BubI
0€ecCIoIoro pa3sMHOKEHHSI: TOYKOBAHKE, CIOPYIIALUs, (parMeHTaIHsI, KITIOHUPOBAHHUE.

[TonoBoe pasmuoxenwne. [lomoBbie kneTku, unu rametsl. Meo3. Ctaanu meiiosa. [loBenenue
xpomocoM B Meiioze. Kpoccunrosep. buonornueckuii cMpica Meiio3a v oJ0BOro nporecca. Meios
U €ro MeCTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponsiieBoe pazputue. ['ameTorenes y xkuBoTHbBIX. [Tonobie skene3sr. OO6pazoBaHue 1
pa3BUTHE NOJOBBIX KiIeToK. CriepMmarorenes u ooreHes. CTpoeHue noJ0BbIX KIETOK.

OmomgoTBOpEeHHE W SMOpPUOHANBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOpPHONIOrUs — HayKa O pa3BUTUHU
opranusMoB. Mopghocenez — o0Ha u3 enasnvlx npobaem smopuonocuu. Konyenyus mopghoeernos u
Mmooenu mopgoeenesa. Ctaauu SMOpHUOTeHEe3a )KUBOTHBIX (Ha mpuMepe Iarymkn ). Jpobnenne. Turs




npoOsienus. /Jlemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munvt 6aacmysn.
OcobenHocTH ApOOJIEHUST MIIEKOMMUTAIOUIMX. 3apObIIeBble JUCTKH (racTpyisauus). 3akiaaka
OpraHOB M TKaHEH M3 3apOJBIIIEBBIX JINCTKOB. B3auMHOE BIMSHME 4YacTed pa3BUBAIOIIETOCS
3apojpiiia (AMOpHOHANIbHAS WHIYKIMS). 3aKiajika IJaHa CTPOSHUS >XKMBOTHOTO KakK pe3yiabTaT
MepapxXUyuecKuX B3aUMOJCHCTBUII TreHoB. BnusHue Ha >MOpHOHANBbHOE pa3BUTHE pPa3IMYHBIX
(haKkTOpOB OKPYKAIOIIEH CPEeIbI.

Poct u pa3ButHe xxuBoTHBIX. [locTaoMOproHanbHbIN iepuo. [Ipsimoe u HenpsiMoe pa3BUTHE.
PazButne ¢ meramopdo3oMm y O€CIIO3BOHOYHBIX M TIO3BOHOUYHBIX JKHBOTHBIX. bHomormdeckoe
3HAQUYEHHE TPSIMOTO W HEMPSMOTr0 Pa3BHUTHS, WX PACHpPOCTpPaHEHHE B TpHpoje. Tumbsl pocra
KHUBOTHBIX. (DaKTOPHI PErynsiuu pocTa >KUBOTHBIX M dYenoBeka. CTaauud MOCTIMOPHUOHAIBLHOTO
pa3BUTUsL y KUBOTHBIX M uenoBeka. llepuonel oHTOrenesa uenoBeka. CrapeHHe M CMEPTh Kak
OHMOJIOrHYECKUE TTPOIECCHI.

Pasmuoxxenne u pazputue pacteHuil. [lamerodut u cnopodut. Meiio3 B )KU3HEHHOM IHUKIIC
pactenuii. OOpazoBaHue crop B mpoiecce Meiio3a. ['amerorenes y pacrenuid. OmiogoTBOpeHUE 1
pa3BUTUE PACTUTEIBHBIX OpPraHU3MOB. JIBONMHOE OIJIONOTBOPEHUE Yy LBETKOBBIX PACTEHUM.
OO0pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBl PETYISLMU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JeMoHcTpanum:

IMoptpetsi: C. I'. Hapamwun, X. [lIneman.

Tabnuuel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «TUIBI Oecronoro pazMHOXKECHHUS,
«Pa3MHOXeEHNE XJIIAMUAOMOHAbD», «PasMHOKEHUE HBIIIEHBD, «Pa3zMHOXKEHUE TUAPBD), «Meno3»,
«Xpomocombl», «['amerorenesy, «CTpoeHue SULEKIETKU U criepMaro3ougay, «OCHOBHbBIE CTaAUHU
OHTOreHe3ay, «lIpsMoe u Henpsimoe pa3BuTHeE», «Pa3BUTHE MAalCKOro KyKa», «Pa3Butue capaHum,
«Pa3Butne nArymkn», «/IBolHOE OIUIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHui», «CTpoeHue cemsH
OJIHOJIONBHBIX W JIBYAOJBHBIX PACTCHUN», «KU3HEHHBIM UK MOPCKOM KamycTb», «KU3HEHHBII
LUK MXay, «KU3HEHHBIA LUK MANOPOTHUKAY, «KHU3HEHHBIN LUK COCHBI.

O6opynoBaHUe: CBETOBOW MHUKPOCKOI, MUKPOMpENnaparhbl sSIMIEKIeTOK U CIepMaTO30MI0B,
Mozenb «L UK pa3BUTHS JISATYILIKI Y.

JlaGoparopnass  pabGora «/3ydeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha  TOTOBBIX
MHUKpOIpenaparaxy.

IIpakTnueckass padora «BpIsiBIEHME MPU3HAKOB CXOACTBA 3apOAbIIICH ITO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpTraHOB PA3MHOKEHUS BBICIINX PACTECHU»

11. 'eHeTnKa — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS U pa3BUTHSA TEHETUKHU Kak Hayku. Paboter I'. Mennens, I'. ne ®pu3a,
T. Moprana. Ponp oredecTBeHHBIX Y4€HBIX B pa3BuTuM reHetuku. Paborer H. K. Kombrosa, H.
. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. @wimunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIC TCHETHYECKHE TOHSATHUS M CHMBOJBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUICIbHBIC
IeHbl, aJbTEPHATHUBHBIC MPU3HAKH, JOMHHAHTHBIM M PELUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Yucras JUHUS, TUOpUIBL, TeHOTHUIl, ¢eHoTun. OCHOBHbIE METOAbl T'€HETHUKH:
rUOPUI0TOrHMYECKHUMA, ITUTOIOTHYECKUI, MOJICKYJIIPHO-T€HETHUECKHIA.

JdemoHcTpaumuu:

Hoptpetst: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benozepckutii, I'. . Kapnieuenko, 0. A. ®unmunuenko, H. B. TumodeeB-PecoBckuid.

Tabauirel U cxeMbl: «MeTObI TeHETUKIY, «CXEMbI CKPEIIBAHUS.

JlabopaTopHas padora «/[po3oduiia kak 00bEKT TeHETHUECKHX UCCIICTOBAHMI.

12. 3aKkoHOMEPHOCTH HACJIEACTBEHHOCTH




Monorubpunnoe ckpemBanue. [1epBorii 3akoH MeHenst — 3aK0H €IMHO0Opa3usi THOPHUIOB
nepBoro nokxoiuenusd. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzens — 3aKOH paclleIUICHUs
npu3HakoB. L{uronornueckue oCHOBBI MOHOTMOPUAHOTO CKpeluBanus. ['unore3a 4ucToTsl ramer.

AHnanusupyroiee ckpemuBanue. [IpoMexxyTounslii XxapakTep HaciaegoBaHus. Paciienienue
MIPU3HAKOB MPH HETIOJTHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. TpeTuii 3akoH MeHens: — 3aKOH He3aBHCUMOTO HACITICTIOBAHUS
npu3HakoB. L{uronornueckue oCHOBBI JUTHOPUIHOTO CKPEIIBAHUSI.

CuerieHHOe HacienoBaHue npuszHakoB. Paborel T. Moprana. CuenieHHOe HacleI0BaHUE
T€HOB, HAPYIIICHHE CIETUICHUSI MEXKTy TeHaMH. XPOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M OIPEACICHUS Moia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHblii W TeTeporamMeTHbId ToJ. ['eHeTuyeckass CTpPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CUEIIJIEHHBIX C MTOJIOM.

I'enotun kak mnenoctHas cucrema. I[lielorponus — MHOXECTBEHHOE JIEHCTBUE TIEHA.
MHoxecTBeHHBIN — ajienu3M. B3aumopeiicTBue HeauieNnbHbIX TIeHOB. KOMIJIEMEHTapHOCTbD.
Onucras. [Tomumepusi.

'eneTnyeckuii KOHTPOJb pPAa3BUTHUS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXKe
(bU3MOIOrNYECKUX MPOLIECCOB, MOBEIEHUS U KOTHUTUBHBIX (YyHKIMI. ['eHeTnyeckre MexaHU3Mbl
cUMOMOreHe3a, MEXaHHU3Mbl B3aUMOACHCTBUS «XO3SIMH — MapasuT» M «XO35IMH — MHUKPOOHOMY.
['eHeTnyeckre acreKThl KOHTPOJI U HM3MEHEHUs HAcJeACTBEHHON HHGOpMalMK B IHOKOJIEHUSIX
KJIETOK U OpPTraHU3MOB.

JdeMoHcTpanun

IToprpersr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsl: «[lepBbiit 1 BTOpoi 3akoHbl Mennens», «Tperuit 3akoH MenHuaensy,
«Ananuzupyroiiee ckpemuBanuey, «Hemnonnoe nomuHupoBanue», «CLEMIEHHOE HAaclieI0BaHUE
MPU3HAKOB Yy Jipo3o¢puibl», «I'eHeTnka mona», «Kapuorun uenoBeka», «Kapuotun npozoduis»,
«Kapuorun ntuib», « MHOXKECTBEHHBIN alenu3my», «B3anMoaeiicTBre reHoBY.

O6opynoBaHue: MOJIETb Ul JAEMOHCTpPAllMd 3aKOHOB €IMHO00pa3usi TMOpPUAOB IEPBOrO
MOKOJICHUSI M PACIIEIUICHUs TMPU3HAKOB, MOJAENb JJisi JEMOHCTPALIMM 3aKOHAa HE3aBUCHUMOIO
HAaCJIEJI0BAHMS MPU3HAKOB, MOJEINb M JIEMOHCTpPAlUU CLEIUIEHHOIO HACIENOBaHUs NPU3HAKOB,
CBETOBOM MHKPOCKOII, MHKpoIpenapar: «Jpo3odumay.

IIpakTuyeckass padora «/3yueHrne pe3yabTaTOB MOHOTHOPHIAHOTO CKpEIIMBAHUS Y
JPO30(HUITBI.

IIpakTuyeckas pabGora «3yueHne pe3yabTaTOB JUTHMOPUIHOTO CKPELIMBAHUA Y
IPpO30(UIIBI.

13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  GopmupoBaHuu (eHoruna. HM3MeHUMBOCTH
npu3HaKoB. KauecTBeHHBIE M KOTWYECTBEHHBIE MPU3HAKH. BHUIbI N3MEHYMBOCTH : HEHACTIEJCTBEHHAS
Y HacJeICTBEHHasl.

MonmudukanimoHHass U3MEHYUBOCTh. Ponb cpenbl B (opMuUpOBaHUU MOAU(PUKAITMOHHON
n3MeHunBOocTH. Hopma peaknuu mpusHaka. BapuanuoHHBIM psg M BapUallMOHHAs KpUBas
(B. Moranucen). CoticTBa MO (DUKAITMOHHON H3MEHYUBOCTH.

I'enorunuueckass wu3MeHUYMBOCTH. (CBOIicTBA T'E€HOTUIIMYECKOM M3MEHUYUBOCTH. BHABI
TFeHOTUIINYECKONH N3MEHYMBOCTH: KOMOWHATUBHAs, MyTallMOHHAsL.

KomOunaTuBHAas M3MEHYHMBOCTh. Mei03 U MOJIOBOW MPOIecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. Poib KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JaHMM F'€HETHYECKOTO pazHOoOpas3us B
npezaenax oJHOro BUJA.

MyTtanoHHass W3MEHYMBOCTb. Buapl MyTanuii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHIYLUPOBAHHbIE MyTallMu. SfnepHble M IUTOILIA3MAaTHYECKUE MYTalUU.




CoMarnyeckue v mojioBble MyTaluu. [[puunHbl BOBHUKHOBEHUSI MyTalli. MyTareHbl 1 UX BIUSHUAE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO MpOIecca. 3aKOH TOMOJIOTMUYECKHX PSIOB B
HacyeacTBeHHOW n3MeHunBocTy (H.M. BaBuioB). BHesepHas n”3MEHUYMBOCTh U HACIICICTBEHHOCTD.

Onucenemuxa u 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuUu U
UBMEHYUBOCU (heHOMUNUUECKUX NPUSHAKOB Y OP2AHUIMOS.

JdeMoHcTpanuu

[optpetst: I'. ne @pus, B. Noranncen, H. 1. BaBunos.

Tabauiel W cxembl: «BUapl  U3MEHYMBOCTHY», «MoauUKAIMOHHAS W3MEHUYUBOCTDY,
«KomOuHaTHBHAs M3MEHUHUBOCTHY», «Meio3y, «OmiogoTBopeHuey, «I'eHernueckne 3ab0neBaHUA
4yesnoBeKay, «Buabl MyTanuiny.

OO0opynioBaHue: )KUBbIE H TepOapHbIE HSK3EMIUIAPhl KOMHATHBIX PACTCHUH, PHUCYHKH
(ororpadur) KUBOTHBIX C pa3IMYHBIMUA BUIAMH H3MEHUYHUBOCTH.

JlaGopaTtopHas padora «VccnenoBanue 3aKOHOMEPHOCTEM Mo (UKAITMOHHON
U3MEHYUBOCTH. IlocTpOoeHHE BapUallMOHHOIO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas pad6ora «Myrtanuu y qpo30(duiibl (Ha TOTOBBIX MUKPOIMPEIapaTax)y.

14. I'eneTnKAa YejIOBEKA

Kapuorun denoBeka. MexayHapogHas MporpaMMa HCCIEIOBaHUS TI'€HOMa 4YeJOBEKa.
MeToapl U3Yy4eHUsT TCHETUKH 4YelOBeKa: TeHEATOTHYECKH, ONM3HEIOBBIA, ITUTOTCHETUYECKUH,
MONYJISIIUOHHO-CTATUCTUYECKUM,  MOJIEKYJApHO-TeHeTHYeCcKuil. COBpPEMEHHOE  OIpEIeeHUe
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM 4ucie ¢ nomouisro [11IP-
ananu3a. HacnencTtBenHble 3a00eBaHus YeloBeKa. | €HHbIE M XPOMOCOMHBIE OOJIE3HHM YEIOBEKa.
bone3nn ¢ HacnencTBEHHOW MperpacnoioKeHHOCTbIO. 3HAYEHUE MEIUIIMHCKOM TE€HETUKH B
MPEAOTBPAlCHU U JICYCHUW TEHETHYECKUX 3a00ieBaHUN deloBeKa. MeTuKOo-TeHETHYECKOe
KOHCYyJIbTHpOBaHue. CTBOJIOBbIE KIIETKH. [lOHATHE «TreHEeTHYECKOro rpysza». DTHUYECKHE aCHEeKTbl
WCCJIEIOBAHMM B 00JIACTH PEaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIJIETOK.

I'enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YENOBEKa K (PU3MUECKOMYy U
XUMHUYECKOMY 3arps3HEHUIO OKpYyXaromen cpespl. [ eneTnyeckas npeapacioiokeHHOCTh YeI0BeKa
K I1aTOJIOTUSIM.

JdemoHcTpanuu

Taboauubl U cxembl: «Kapuorun uenoBeka», «MeTOAbl U3y4€HUsS T€HETUKH YEJIOBEKay,
«"eHeTHUeCcKHe 3a00JICBaHMS YCIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCIIOBHOM Y.

15. Cesiekuusi OpraHu3sMoB

JomecTukanusi W CeleKuus. 3apoXKICHHE CeIeKUMU W JOMecTUKauuu. Ydenue H.
W. BaunoBa o LleHTpax MpoUCXOXKAEHUS 1 MHOT000pasus KyJIbTypHBIX pacTeHuil. Posb cenexiuu
B CO3JIaHMH COPTOB PACTCHUI U MOPOJ KUBOTHBIX. COPT, MOpoja, MTaMM. 3aKOH TOMOJIOTMYECKUX
psI0B B HaciencTBeHHOU n3MeHunBocTy H. M. BaBuiioBa, ero 3HaueHue 1Jis CeneKInOoHHON paOboThlI.

MeTtozbl ceneKunOHHONW paboThl. MckycCTBEHHBIH OTOOP: MACCOBBIM M MHIWBUyaIbHBIM.
Orankl KOMOMHAIIMOHHOW ceNeKinuu. VcmbITanue Mpou3BoguTeNell mo moromctBy. OTOop 1o
TEHOTHUITY C TTOMOINBIO OIEHKU (PEHOTHIA TTOTOMCTBA M OTOOp IO T'€HOTHIY C MOMOIIBIO aHAIK3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEJICKIIMOHHOW paboThl. PamuanuoHHBIA
XUMHYECKUN MyTareHe3 Kak HCTOUHUK MYTallUid Y KyJIbTYPHBIX (hOpM opranu3mMoB. Mcnons3oBanue
T€HOMHOT'O PENaKTHUPOBaHUs W MeTofoB pexkomOuHaHTHBIX JIHK st momydenust mcxomHoro
MaTtepuaia Jiisl CeJIeKIUU.

[Tonyyenne  momurmonnoB. BHyTpuBumoBas  rubpuamsaius.  binskopoacTBeHHOE
CKpeluBaHue, Wi nHOpuAnHT. HepojcTBeHHOE CKpenmBanue, i ayropuaunr. ['ereposuc u ero



npuurHbl. Mcnonp3oBanue rereposuca B cenekuunu. OtmanéHHas rubpuausanus. [Ipeomonenue
Oecrioausi MEXBHUAOBBIX THOPUAOB. [lOCTHMXKEHHS CENEKIMH PACTCHUH M >KUBOTHBIX. «3enéHas
DpesoIoyULY.

CoxpaHeHHE M H3yY€HHUE TE€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUH U UX AUKUX
poauuel uis co3JaHusl HOBBIX COPTOB M THMOPHIIOB CEIIbCKOXO3SIICTBEHHBIX KYJIbTYp. M3yuenue,
coxpaneHue u ynpagnenue 2eHemudecKumMu pecypcamiu CenbCKOXO3SAUCTEEHHBIX U NPOMbBICI0GbIX
HCUBOMHBIX 8 YEAX VIYUULCeHUS. CYUWeCMBYIOWUX U CO30aHUsI HOBbLX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucie ¢ NpUMeHeHUuemM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUl, Nepedosulx uoeul U
NnepCcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpanuu

IMoptpetei: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. Il. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel 1 cxembl: «L[eHTpbl MPOUCXOXKICHUS U MHOT000pa3usl KYJbTYPHBIX pacTEHUI»,
«3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOM H3MEHUYMBOCTHY, «METOAbl CEIeKIUn»,
«Otnanéunas rudpuauzamnusy, «Myrarenesy.

JlabopaTopHasi padora «/3yueHrue COpTOB KYJIbTYPHBIX PAacTEHUW U MOPOJA JOMAIIHHX
KUBOTHBIX».

JlabopaTopHas padora «/3yueHne METO0B CEJIEKIIUU PACTCHUII.

IMpakTnueckas padora «IIpuBHUBKa pacTeHUII».

IKckypensi KOCHOBHBIE METOJbI M JIOCTHDKCHHS CEJIEKUHUHM PACTEHHM W JKMBOTHBIX (Ha
CEJICKITMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATETBHBI YYacTOK, B TEIJIUYHOE
XO3SICTBO, B JIADOPATOPHIO arpOYHUBEPCUTETA HIIK HAYIHOT'O LIEHTPA)».

16. buoTexHo0rUsA M CHHTETHYECKAs1 OUOJIOTUS

OOBeKThI, HUCHONb3yeMble B OWOTEXHOJNOTHWU, — KICTOYHBIE M TKaHEBBIC KYIbTYPHI,
MHUKPOOPTaHU3MBI, KX XapaKTepUCTUKA. TpaTuliMOHHAs OMOTEXHOJIOTHS : XJIe0OoeueHne, MOTydeHHe
KUCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOAenue.  Mukpoouonorudeckuii  cuHTe3.  OOBEKTHI
MHUKPOOHOIOTUUECKUX TexHoMoruil. [Ipon3BoacTBO Oenka, aMAHOKUCIIOT U BUTAMHHOB.

Co3naHue  TEXHOJNOTMM M MHCTPYMEHTOB  LEJICHANpPAaBICHHOO  WM3MEHEHUS WU
KOHCTPYHPOBAHUS TEHOMOB C LEJIBIO0 NOJYYEHHUS! OPTAHU3MOB U UX KOMIIOHEHTOB, COAEPKALIUX HE
BCTPEUAIOIINECs B MPUPOAEC OMOCUHTETUYECKHE MTYTH.

Knerounas wumxeHepus. MeToabl KylIbTypbl KIE€TOK W TKAHEH pPACTEHUH M >KUBOTHBIX.
Kpuobanku. Comarmueckas THOpUAM3AIMS M COMAaTHYECKUW dMOpuoreHes. lMcmonms3oBaHue
rafmionJIoB B CENEKIUH pacTeHui. [lonyuenue mouoKnoHanehvlx awmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKkIMA SMUEKIETOK Y KIOHMPOBAaHWE JKMBOTHBIX. MeToA TpaHCIUIAHTAUWU  sJEp
KIIETOK. TexHonocuu 0300po6ieHus, KyIbMmueUpo8anus U MUKPOKIOHANbHO2O PASMHONCEHU
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHAasl U TeHHass WHXkeHepHus. VICKyCCTBEHHBI CHHTE3 IeHa U KOHCTPYHUPOBAHHUE
pexomOunanTHeix JHK. Co30anue mpanceennvix opeanuzmos. JIOCTMKEHHS U TEPCIEKTHBBI
XPOMOCOMHOM ¥ TeHHOM WHXEHEPUU. DKOJIOTHUECKUE U ITHUECKHE TPOOIeMbl TeHHON MHKEHEPHH.

Menununackue o6uorexnonoruu. [loctrenomuas mudposas meauruHa. [1LP-aunarnoctuka.
MeTtabo10MHBIH aHATU3, TeHOLIEHTPUYECKHUI aHAIM3 IPOTEOMa YeJIOBEKa ISl OLIEHKU COCTOSIHUS €T0
310poBbs. Vcronp30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnowmHXeHepus AJis
pa3paboTku GyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHUS KOMITJICKCHBIX TKaHEeH
COYETAaHMEM TEXHOJIOTMH TpPEXMEPHOro OMONPHUHTUHra M ckKaQonauHra s pelieHus 3aaad
MEPCOHATU3UPOBAHHON METUIIUHBI.




Co3naHue BEKTOPHBIX BaKLIMH C ILENbl0 oOecredyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneit OPBU, ycTaHoBieHHE MOJIEKYNAPHBIX MeXaHW3MOB ¢yHkunonupoBanus PHK-
COZIEpPKALIMX BUPYCOB, BBI3BIBAIOIIUX 0COOO0 OMAacHblEe 3a001€BAHUS YEIOBEKA U JKUBOTHbIX.

JdeMoHcTpanuu

TaOnuuel u cxemsl: «lcrnonp30BaHE MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IIPOU3BOJICTBEY,
«Knerounas unxxenepus», «I'eHHast UH)KEHEPUSD).

JladopaTopHas padora «/3ydueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «lloayueHue MOIOYHOKHUCIIBIX IPOAYKTOBY.

JIkcekypeust «buorexHonoruss — BakHeias TpoM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE MPOU3BOCTBO)Y.

11 xknacc

1. 3apoxkaeHue u pa3BuTHE YBOJIOLHOHHBIX NPeACTABIEHUI B OHOI0THHI

OpomonnonHas teopus Y. lapsuna. [Ipeanoceliku BOSHUKHOBEHUSI AapBUHU3MA. JKU3Hb U
Hay4dHas aearenbHocTs Y. JlapBuHa.

JIBuKymye cuiibl 3BOIOLKK BUOB 1o Y. JlapBuHY (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAHHE, €CTECTBEHHBIA H
HCKYCCTBEHHBINU OTOOD).

Odopmiienne cuaTeTHYecKoi Teopuu dBomtonuu (CTD). HeltpansHas Teopusi 3BOIOIUH.
CoBpeMeHHasi 3BOJIIOLIMOHHAS OHOJOTHs. 3HAau€HHE HBOIIOIHMOHHON Teopuu B (HOPMUPOBAHHH
€CTECTBEHHO-HAY4YHOI KapTUHbBI MHpA.

JdemoHcTpanuu

Hoptpetsi: Apuctorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe,
Y. Hapsun, C. C. YerBepukos, . U. IlImaneraysen, . Xonaeiin, /1. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBod mpupoabl (mo K. JImanero)», «JlecTHula >KMBBIX
cymiectB (o Jlamapky)», «MexanusM (HopMUpOBaHMS IPUCTIOCOOTICHHUM Y PACTCHUIN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyrewmectsus Y. lapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pBOBI 3a cymiecTBOBaHUE», «Ilopoasl romybeit», «MHoroodpasue KylnbTypHBIX (HOpM
KarmycTel», «[lopoapl OOMAamIHUX KUBOTHBIX», «CxeMa o00pa3oBaHHs HOBBIX BHUIOB (IO
Y. JapBuny)», «Cxema COOTHOIICHHS ABUXKYIIUX CHJI 3BOJIONUN», «OCHOBHBIE TMOJ0XKECHUS
CUHTETUYECKON TEOPUH IBOJIOLIUNY.

2. Muxpo3BoJIOIUs U €€ Pe3yJbTAThI.

[Tomynaumst kak sJaeMeHTapHas eAuHMIA 3BOMOLUU. COBpPEMEHHBIE METObl OLIEHKU
TEeHETUYECKOr0 pa3HooOpa3us M CTPYKTYpbl monyiasuuid. M3smMeHeHne reHooHa MOMmyIsIUN Kak
AJIEeMEHTAapHOE SBOJIOIMOHHOE SBJIEHHWE. 3aKOH TeHeThueckoro paBHoBecus JIx. Xapau,
B. Baitn6epra.

DOnemeHTapHble (akTOpbl (ABMXKYIIME CHJIBI) 3BOMIOLMH. MyTalMOHHBIM Ipolecc.
Komb6unatuBHast nu3sMeHunuBOCTh. Jlpeli reHoB — ciydaiiHble HEHANpaBJIEHHbIE U3MEHEHUS 4acTOT
annenedd B monynsaiusx. Oddext ocHoBarens. Igpgexm Oymoinounoco eopaviwika. CuudiceHue
2EHEeMUYEeCK020 pasHooOpaszus: npuuunsl u cieocmeus. llposenrenue s¢hgpexma Opeligha eenos 6
oorvwux u  Mmarelx  nonynayusx. Murparuu.  M3omaums  monynsmnui:  reorpaduueckas
(mpocTpaHCcTBEeHHAs ), Ouoornyeckas (penpoayKTHBHAS).

EcrectBenHsli 0T00p — Hanpasisronuii hakrop sBomonnn. opMbl €CTECTBEHHOTO 0TOOpa:
NBYDKYIIAMA,  CTAOMIM3UPYIOMUKA,  paspbiBalommii  (au3pyntuBHBIA).  [lojmoBoi  oT6op.
BO3HUKHOBEHNME U 3BONIOIUS COLUAIBHOIO MIOBEIEHUS KUBOTHBIX.

[TpucrocoOneHHOCT, OPraHU3MOB KaK pe3yiabTaT MHUKPOIBOMIONUH. BO3HUKHOBEHUE
MIPUCTIOCOOJICHHI y opraHu3MoB. ApoMopd03bl U uauoamantanuu. [Ipumeps! npucrnocoOaeHui y
OpraHu3MoB:  Mopdojoruueckue,  (U3UOIOTMUYECKHE, OMOXMMHUYECKUE,  IOBEICHUYECKHE.
OTHOCUTENIBHOCTD IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpasoBaHue Kak pe3yiabTaT MUKPOIBOIIOLHUU.
WM3omsiumst —  kmroueBoil  (paktop BumooOpazoBanus. Ilytm u  cmocoObl  BHIO0Opa3OBaHMS:




ajutonatpuueckoe  (reorpaduyeckoe), CHUMIATPUYECKOE  (PKOJOTMYECKOE), «MTHOBEHHOE)
(monummonauzanus, Tudpuan3anus). JJIuTenbHOCTh SBOMIOIMOHHBIX TTPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OMOTOTHYECKOT0 Pa3HOOOpa3Hsl.

Ponp  sBOmonMOHHOM Ouosnoruu B pa3padOTKE HAYYHBIX METOAOB COXpPaHEHUS
O6uopazHooOpaszusa. MHUKpPOIBOIIONUS M KOIBOMIONMUS MMApa3UTOB M HX XO031€B. MeXaHU3MbI
(dhopMUpPOBaHUS YCTOWYHMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JeMoHcTpanun

IMoptpetni: C. C. YerBepukos, 2. Maiip.

Tabauiel 1 cxembl: «MyTallMOHHAs U3MEHYHBOCThY, «llomynsinoHHas CTPYKTypa BUIA,
«Cxema nposiBlieHus 3aKoHa Xapau—BainOepray, «{BUKYIINE CHIIBI 9BOTIOLHUIY, « DKOJIOTHYECKast
M30JISIUS TIOMYJISIITUN ceBaHCKOM (openmny, «I'eorpadudeckas H30JIsIUs TUCTBEHHHUIBI CHOMPCKON
Y JTMCTBEHHHUIIBI TaypCKoit», «lomynsirnoHHbIe BOIHBI YHCIEHHOCTH XHUIHUKOB U XKepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOTO oTOOopa», «@Dopmbl O0OpbOBI 3a cymiecTBOBaHHE», «MHIyCTpHambHBIN
MenaHusm»,  <«KuBble  uckonaembie»,  «[lokpoBUTENbCTBEHHass  OKpacka  >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka KUBOTHBIXY, «DU3HONOTHYECKHE aianTauny,
«[TpucrocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTEY, «Kputepun Buaay», « Bupi-1BOHHUKNY,
«CTpyKTypa BUaa B mpupoe», «CrnocoObl BuapoodpazoBanmsy, «I eorpadudeckoe Biuao00pa3oBaHue
TpEX BUAOB JAHJBIIIEH», «IKOJIOTHYECKOe BUA000pa30BaHUE BHUJIOB CHHULY, «llonummonast
pacrenwmit», «KamycTHO-peeyHbIi THOPUIY.

OO0opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydesia NTHI[ U 3BEpe C
npUMepaMu Pa3UYHBIX MPUCIOCOOICHHH, Yyuyena MNTUIl U 3Beped pasHBIX BUAOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHnasi padoTra «BbIsiBiIeHNE H3MEHUUBOCTH Y 0COOEH OJTHOTO BUIA».

JlaGopatopnass  pab6ora «[IpucnocobmeHust OpraHM3MOB U HMX  OTHOCHUTEJIbHAS
I[EIECO00Pa3HOCTh Y.

JlabopaTopHnasi padota «CpaBHEHUE BUOB 10 MOP(POIOrHUECKOMY KPUTEPHIO».

3. Maxkpo3BoIOIUA U €€ pe3yJbTaThl.

MeTtozpl u3yueHus: Makpo3BOIIOIUH. [laneoHTONOrNUeCKe METOABI W3YUYEHHs IBOJIOLUU.
[Tepexonubie Gopmbl U GUITOTEHETUUECKUE PSBI OPTAHU3MOB.

buoreorpadudeckue Metoabl n3ydenus spomonnn. CpaBHeHue Gropsl U GpayHbl MATEPUKOB
1 ocTpoBOB. bruoreorpadudeckue odmactu 3emin. Buabl->HIEMUKH U PEITUKTHI.

DOMOpPHUONIOTUYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKHE METOIbl HU3YUYCHHS HBOIIOIHH.
I'eHeTnyeckre MeXaHU3MBbl SBOJIIOIMM OHTOI€HE3a M IOSBJICHMSI SBOJIIOLIMOHHBIX HOBILIECTB.
['omonornyHble U aHAJIOIMYHbIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISpPHO-
TreHeTUYECKUE, OMOXUMHUYECKHE U MaTeMaTUYeCKue METO/Ibl U3YUYEHHUS HBOMIOUUU. [ OMOIOrHYHbIE
reHbl. CoBpeMEeHHbBIE METO/Ib TOCTPOCHNUS (PHUIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallK U 3BOJIFOLIMSI TEHOMOB.

OO6mme 3akOHOMEPHOCTH (MTpaBuiia) IBOMOIUH. [Ipunyun cmenst ynxyuil. HeoOpaTumMocTh
ABOJIOLMU. AJJanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB YBOJIIOIUU.

JdeMoHcTpauuu

IMoptpetni: K. M. bap, A. O. KoBanieBckuii, @. Mrosuiep, J. ['ekkensb.

Tabauiel 1 cxeMbl: «DUITOTCHETHYESCKUI P JIOMIAIN», «APXEONTEPUKCY», «3BEpOo3yoObie
seps», «Creronedansi», «Puanoduten», «CeMeHHBIE TAOPOTHUKIY, «broreorpaduyeckie 30Hb1
3emnuy, «/peiid koHTHHEHTOB», «PenukTbl», «HauanmpHble cTaguu 3MOpPHOHANIBHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE M aHAJIOrMYHbIE OpraHbly, «PyIuMeHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHI YEIOBEKAa M IIMMIIaH3e», «lJIaBHBIC HAIPaBICHUS
3BOIIOLINMY, «O01IMe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opyznoBaHue: KOMIEKIUHU, repOapuu, MYJISDKM HMCKOMAaeMbIX OCTaTKOB OpPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUICKIIUU
HaCEKOMBIX.




4. TlpoucxoxaeHue U pa3BUTHe KU3HU Ha 3eM.ie.

HayuHple rumoressl NpPOUCXOXKIEHHS KU3HU Ha 3emse. AOuOreHe3 M MNaHCHEPMUS.
JloHay4HbIe MpPEICTABICHHUS O 3apOKACHUM >KU3HU (KpealMoHu3M). ['umore3a mOCTOSHHOIO
CaMO3apOKIEHUS XKU3HU U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannannanu, JI. [Tacrepa.
[IpoucxoxneHne KU3HU U aCTPOOHOIOTUSL.

OcHOBHBIE ATalnbl HeOpraHudeckon 3Bomonuu. [lmanerapHas (reoaoruyeckas) dBOJIOIHS.
XuMHU4ecKasi 3BONIIOLUSA. AOMOTeHHBI CUHTE3 OPraHUYECKUX BELIECTB M3 HEOpraHndeckux. OmbIT
C. Munnepa u I'. IOpu. Ob6pazoBanue nonumepoB u3 MoHoMepoB. KoarepBaTHas rumoresa A.
N. Onapuna, rumnore3a neppudHoro Oynbona J[k. XomnaeitHa, reHeTudeckas runoresa . Mémnepa.
Pu6oszumbr (T. Yek) u runoreza «mupa PHK» V. I'mnGepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopusa 3emsmn u wmeroabl €€ u3ydyeHusa. Vckonmaemble OpraHMYECKHE OCTaTKH.
I'eoxpononorus u  e€ Mmeroapl. OTHocUTeNnbHass M aOCOMIOTHas  T€OXPOHOJIOTHUS.
I'eoxpoHonoruyeckas UiKana: 30Hbl, 3pbl, IEPUO/BI, STTOXH.

HavanpHble 3Tanbl opraHndeckoi sBoiouud. llosiBieHne W 3BOMIOLMS MEPBBIX KIIETOK.
OBomronust Merabonu3ma. Bo3HuMKHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOMIEHKH KaK aHAJIOT NepBbIX Ha 3emie coobmecTB. CTpoMaTonuThl. [IpoKapruoThI U HYKapHOTHI.

[Ipoucxoxnenue 3ykapuor (cuMOuoreHe3). DBOJIOLUHMOHHOE MPOUCXOXKJIEHUE BHPYCOB.
IIpoucxoxneHne  MHOTOKIETOYHBIX ~ OpPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpraHU3MOB.

OCHOBHBIE 3TaIbl YBONIONNH BhICHINX pacTeHnid. OCHOBHBIE apoMopd o3l pacTeHuil. Berxon
pactenuii Ha cymny. [losiBieHUEe CIOPOBBIX paCTEHUI U 3aBO€BaHUE UMH CylIU. CeMEHHBIE pACTCHUS.
IIpoucxoxeHne NBETKOBBIX paCTEHUI.

OCHOBHBIE 3Tallbl 3BOJMIOLUHU KUBOTHOro Mupa. OCHOBHBIE apoMOp(}O3bl >KMBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — IOSBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpaoBBIC
KHUBOTHbIC. JKM3Hb B BOJE. DBONIOLHUS MMO3BOHOUHBIX. IIponcxoxaenne ampuOuil U penTuiIni.
[TpoucxoxaeHne MIICKONMUTAIOMMX W OTUI. [IpuHiun ximodeBoro apomopdosza. OcBoeHue
0€eCI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe u3HM Ha 3emile 10 ApaM U NEPUOAAM: apXei, MPOTEPO30H, NaJIe030M, ME3030M,
KaifHO30#. O0Imas XxapakTeprcTUKa KIMMara M reoJIOTHUecKrX mporeccos. [losBienue u pacuser
XapaKTepHbIX OPraHU3MOB. YTIiIeoOpa3oBaHHE: €ro YCIOBUS W BIUSHUE Ha Tra3oBbI COCTaB
aTMoc(hephl.

MaccoBble BBIMHUpPAaHHS — 3KOJOTMYECKHE KpHU3UCHI Ipouuioro. IlpuumHel u cneactBus
MaccOBbIX BbIMUpaHHUH. COBpPEMEHHBINH 3KOJOTMYECKUN KpHU3UC, ero ocodeHHocTH. I[Ipobiema
COXpaHeHHUs1 buopazHooOpa3us Ha 3emiie.

CoBpemMeHHasi cHUCTeMa OpraHu4eckoro mupa. [IpuHIMIIBI KiIaccu(UKalUKd OpPraHHU3MOB.
OcCHOBHBIE CHCTEMaTUYECKHE IPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

Hoptpets: ®. Penu, JI. Cnamnanuanu, JI. Ilactep, U. W. Meunukos, A. W. Onapun,
Jx. Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema onbita @. Peau», «Cxema ombita JI. [lacTtepa mo u3ydeHuto
camo3apokJaeHus xku3HW», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHuueckoi
sBoMmoLIMMY, «l'eoxpoHosnoruueckasi Imkana», «HauyanbHble 3Tambl OpraHUYECKON HBOIIOLUNY,
«Cxema o0pa30BaHUs HYKapUOT NyTéM cuMmOuorenesa», «Cucrema xuBoi npuponasl», «CTpoeHue
BUpyCca», «ApoMopho3bl  pacteHuid», «PuHMOMUTBH», «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHOroKneTo4YHble BoJopociany, «Mxu», «llanoporHukmu», «I onocemMeHHble pacTeHUs», «Oprassl
LIBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpa», «ApoMop]o3bl KUBOTHBIXY,
«IIpocreiimme», «Kumeunononoctuele», «llnockue uepBw», «UneHucronorue», «PbIObI,
«3eMHOBOAHBIEY, «lIpecMmbikatomuecsy, «IItuipy, «Muexkonutatoume», «Pa3BuUTHE XU3HU B
apxeickon spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BUTHE KU3HHU B Ma€030MCKOM
ope», «Pa3BUTHE XKU3HM B ME3030HMCKOH 3pe», «Pa3BUTHE KXU3HM B KAaMHO30MCKOM dpey,
«CoBpeMeHHas cucTeMa OpraHMYeCKOro MUpPay.




O6opyznoBanue: repOapuu pacTeHUI pa3IMUHbIX OTJEJIOB, KOJUIEKIIMH HACEKOMbIX, BJIa)KHbIE
mpemnapaTsl KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUICKIIMH HUTJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydesla ITHUI] U 3BEPEH, KOJIJIEKIIUN OKaMEHENIOCTEN, TOJIE3HBIX UCKOMAEMBbIX, MYJISKU
OpPraHUYEeCKUX OCTaTKOB OPraHU3MOB.

BupryanbHasa JaGopatopHas pabora «Mogenuposanue onelToB Mwuuiepa—IlOpu 1o
M3YYEHHIO a0MOT€HHOI0 CHHTE3a OPTaHUYECKUX COeTMHEHHI B IEPBUYHOM aTMOchepey.

JlabopaTopHasi pabora «l/I3ydueHne W ONMCaHWE MCKOMAEMBIX OCTaTKOB JIPEBHHX
OpPTaHU3MOBY.

IMpakTnyeckas pa6ora «/3ydeHne ocOOEHHOCTEN CTPOECHUS PACTEHUI Pa3HBIX OT/AEIOBY.

IpakTuyeckas padora «3yueHne ocoOeHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX.

5. Ilpoucxo:xieHue 4el0BeKa — AaHTPOINOreHe3

Paszpnenbl v 3agaun anTpononoruu. MeTonsl aHTPOITOJIOT M H.

CraHoBJIEHHE TIPEACTABIECHUN O NIPOUCXOXKACHWM YEIOBEKa. PenurnosHele BO33peHUS.
CoBpeMEHHbIE HAYUHbIE TEOPUH.

CxonctBo  yenoBeka € KUBOTHbIMU. CuHcCTeMaTHMuYecKoe IOJOKEHHE  YeoBeKa.
CBuzerenbcTBa  CXOACTBA  Ye€JIOBEKa C  JKUBOTHBIMH:  CPaBHHUTEIbHO-MOp(doIoruyeckue,
sMOpHoiornyeckue, (GpU3NoNOro-OnoxumMuyeckue, mnoseaeHueckre. OTIUYMsS dYenoBeKa OT
KHUBOTHBIX. [IpAMOX 0K /IeHNE U KOMILIEKC CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra
Y BTOPOM CUTHAJIBHON CUCTEMBI.

JIBmxymiue cuiibl ((pakTopbl) aHTponorenesa: ouonoruueckue, counanbupie. COOTHOLIECHHE
OHMOJIOTHYECKUX W COIMAILHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaMU aHTpoIoreHe3a. PaHHue yenoBekooOpa3Hbie 00e3bsiHbI (POKOHCYJIIBI) U
paHHUE TOHTUABI — OOINME IMPEIKU YeIOBEKOOOpa3HbIX 00€3bsH M JHoAEH. ABCTPATONUTEKU —
JNBYHOTME TpEeAKU Jrojei. YeloBeK yMenblil, MEpPBbIE W3rOTOBJIEHUS Opyauil Tpyna. YemoBek
MIPSIMOXOJISTITMI ¥ TIEPBBIN BBIXOJ JTFOJICH 3a mpeaensl Adpukn. YemoBek reiaenb0eprekuii — oommmia
IIPEIOK HEAHIEPTAIBCKOIO YEJIOBEKA U YeJI0BEeKa pasyMHOro. YenoBek HEaHIEPTaNbCKUN KaK BHJL
JIOACH XOJNIOJHOro Kiaumara. YeloBEK pa3yMHBIA COBPEMEHHOIO THUIIA, JACHUCOBCKUU YEJIOBEK,
OCBOEHHME KOHTUHEHTOB 3a npeaenamu Adgpuku. [lageorenerrka u najaeoreHOMHUKa.

DBOMIONHUS COBPEMEHHOTO uenoBeKka. EcTecTBeHHbI OTOOp B MOMYNSIMIX YeTIOBEKa.
MyranuoHHbI mponecc ¥ nomuMopdusM. IlomynsiuonHble BOTHBI, Apei] TeHOB, MUTpAIHS H
«3(h ekt ocHOBATENA» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoBeueckue pacel. Ilonstue o pace. bombmime pacel: eBporneougHas (eBpa3uiickas),
aBCTpaJIo-HErpouaHas (3KBaTOpHalibHAas), MOHTOJIONAHAs (a3uaTcko-aMepuKaHckas). Bpems u mytu
pacceneHusl yenoBeka mo IutaHere. EnuHCTBO uenoBeueckux pac. HayuHas HecocTOSATENbHOCTh
pacusma. [IpucrnocoOneHHOCTh YenoBeKa K pPa3sHbIM YCIOBUSAM OKpYXKarolieil cpenpl. BrusHue
reorpaduyeckoit cpepl U Apeiida reHoB Ha MOPGHOIOTHIO U (PU3UOIOTHIO YETOBEKA.

MexauciuruinHapable METoAbl B (U3WYECKON  (OMOJIOrMYecKO) aHTPOIOJIOTHH.
DBOJIOLIMOHHAS aHTPOIOJIOTUS U TAJIE0AHTPOIOIOr Ml YEJIOBEUECKUX NMOMYsiUuid. bruocounansHbie
MCCIIEIOBaHMS MIPUPO/BI YeloBeka. MccnenoBanre KOABOIIOIMH OHOIOIMYECKOr0 U COLUAIBHOTO B
YeJI0BEKE.

JdemoHcTpanuu

Ioprpetst: Y. Hapsun, JI. JIuku, A. . Porunckuit, M. M. I'epacumos.

Tabmuuel ~ w  cxeMel: «MeTonsl  aHTponojorum», «[OMOBHOW  MO3r  4YeIoBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHbI», «CKelerT 4eaoBeKa M CKeJeT MuMNaH3e», «PyaumeHTbl u
aTaBU3MbD», «/[BHKyIIMEe CHJIBI AaHTPONOreHe3a», «IBOJIOLUMOHHOE JIPEBO  YEIIOBEKa»,
«ABcTpasionuTeK», «YenoBek ymenblil», «HenoBek NPSIMOXOIAIMININ», «/IeHUCOBCKHIl 4YeToBEK»
«Heannepransupl», «KpoManboHUBD, «IIpenku yenoBekay, «Tambl IBOJIIOLUN YEI0BEKa», «Pachl
YEJIOBEKAY.

O6opyaoBaHUE: MYJISKM OKaMEHEJIOCTEH, MPEeIMETOB MaTEepUabHOM KYJIbTYphl NPEAKOB
YeloBeKa, penpoaykiuu (dpororpaduun) KapTuH ¢ MUGPOIOTHUSCKUMHU U OMOJICHCKUMHU CHOYKETaMH
MPOUCXOXKJICHUS 4YenoBeka, (oTorpaduu HAXOIOK HCKOMAEMBIX OCTATKOB YENOBEKa, CKENeT




4eJIoBeKa, MOJIeNIb yepena 4YeIoBeKa M uepena IIMMIIAH3€, MOJEIb KHUCTH 4YElIOBEKa U KHCTU
[IMMITIaH3€, MOJIEJIN TOpCa MPEKOB YeIOBEKaA.
JlaGopaTopuas padora «l/3yueHrne ocoOeHHOCTEH CTPOCHUS CKeJleTa YeJIOBeKa, CBA3aHHBIX
C MPSMOX0XKJICHUEM.
IIpakTHyeckas padora «/3ydeHne HKOIOrMYECKUX afaNTalluN YEIOBEKA».
6. JKoJIorusi — HayKa 0 B3aHMOOTHOLIEHUSIX OPraHU3MOB H HA/I0PraHU3MeHHBIX CHCTEM C
OKpY:xkalollei cpeaoi

3apoxaeHHe U pa3BuUTHE dKooruu B Tpynax A. ['ymOoneara, K. @. Pynse, H. A. Ceepiiona, 3.
Iexxens, A. Tencnu, B. H. Cykauéna. Pazgensl u 3amauu sxonoruu. CBsi3b 3KOJIOTMU C APYTUMHU
HayKaMH.

Mertonpl skonoruu. IloneBble HaOmMOAEHUA. ODKCIEPUMEHTHI B HKOJOTHMU: NPUPOJIHBIE H
naboparopubele. MoaenupoBaHue B SKOJIOTMH. MOHUTOPUHI OKpPYXKAroOIIed Cpeabl: JIOKATbHBIMH,
PETHOHANIBHBIN U TI00aTbHBIH.

3HaueHUE SKOJIOTMUECKUX 3HAHUH JUIsl YyenoBeKa. JKOIOrM4ecKoe MUPOBO33PEHHE KaK OCHOBA
CBsI3€i 4esioBeuecTBa ¢ MpUpoaor. POpMHUPOBAHUE IKOJIOTHUYECKOW KYJIBTYPbl U 3KOJIOTMYECKOMN
I'PaMOTHOCTH HaCEJICHMS.

JdeMoHcTpanuu

Hoptpetsi: A. I'ym6onsar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuubel ucxembl: «Pazgensl skonorum», «Metoasl skonorum», «CxemMa MOHHMTOPHHIA
OKPY’KarOLIEH Cpeibl».

JlabopaTopHasi padora «/3ydeHne MeTO0B SKOJIOTHIECKUX HUCCIIEIOBAHUI.

7. OpraHu3Msbl 1 cpea O0UTAHUSA

Dkonorundeckre GakTophl U 3aKOHOMEPHOCTH X JeicTBus. Kinaccudukamus 3K010rnaeckux
(dakTopoB: abmoTHueckue, OMOTHYECKHE, aHTpOmoreHHble. OOIHMe 3aKOHOMEPHOCTHU JIEHCTBHS
skonoruyeckux akropos. [IpaBuno munumyma (K. Hlnpenrens, FO. JIuGux). TomepaHTHOCTD.
OBpHOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuoruueckue (axkropbl. CBeT Kak 3KojJoruyeckuid ¢akrop. [leficTBue pa3HbIX y4acTKOB
COJTHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHWE TPYNIbl PACTEHUH W JKUBOTHBIX IO
OTHOILEHUIO K cBeTy. CUrHaibHast poib cBeTa. PoTonepuoan3m.

Temnepatypa kak 3kojorumyeckuil ¢akrop. JlelictBue TemmepaTypbl Ha OpPraHU3MBL.
[ToikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuii ¢akrop. Ilpucnocobnenus pacTeHUil K MOIJIEPKAHUIO
BoHOTO Oananca. Kimaccudukamnms pacTeHUi 110 OTHOIICHHIO K Boje. [Iprcoco0eH s JKUBOTHBIX
K U3MEHEHHUIO BOAHOTO PEKMMa.

Cpensl oOuTaHMS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYILIHAs, IOYBEHHAas, IJTyOMHHAs
MOJIIOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DH3UKO-XUMHUYECKHE OCOOCHHOCTH cpel OOMTaHUs
opranu3mos. [Ipucnoco6nennst opraHu3MoB K )KM3HHU B Pa3HbIX Cpeliax.

buonornueckne putmsl. BHemHue U BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tpucroco0neHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUMN JKU3HH.

Kusznennrsie ¢opmbl opranu3moB. llonstue o xu3HeHHou (opme. XKXuzHeHHBIE (OPMBI
pacTeHuii: JepeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHUE TpPAaBBHI.
’Kuznennsie opMBbl )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3p0oOMOHTEL. OCOOEHHOCTH CTPOCHUS
u o0pa3a KU3HH.

buotnueckue paxTopsl. Buabl OnoTHYECKHX B3aMMOICHCTBUI: KOHKYPEHIIUS, XUIIIHUYECTBO,
cum6mo3 u ero (gopmel. [TapazutusMm, koonepanus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopeicTBus (Tornuueckue, dopudeckue, (padpuyueckue).
3HaueHue OMOTHYECKUX B3aMMOCHCTBHI IS CYyIIECTBOBaHHS OpPraHU3MOB B cpele OOUTaHHS.
[TpyHIMI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpanun

Tabauiel U cxembl: «IKomorudeckue ¢GakTopb», «CBETOBOW CHEKTP», «IKOIOTHMYECKUE
IPyNIbl )KMBOTHBIX 10 OTHOLIEHHUIO K CBETY», «T€IUIOKPOBHBIE JKUBOTHBIE», «XOJIOIHOKPOBHBIE
KUBOTHBbIEY», «DU3NOIOrNYECKUE aJanTalli XUBOTHBIX», «Cpeabl OOWUTaHUS OPraHU3MOBY,




«buonorunueckue putmbl», «KuzHennole Gopmbl pacteHuit», «KuzHeHHbIE (OPMBI KUBOTHBIXY,
«IKOCUCTEMa IIHUPOKOIUCTBEHHOIO Jiecay, «IKOCHCTeMa XBOWHOro Jjeca», «llemu nuTaHusy,
«XumnunuectBoy, «[lapazutuzmy», «Konkypenuus», «Cumonosy», «Kommencanuzmy.

OOopynoBanue: repbapuu  pacTeHUHW M SKUBOTHBIX, MPHUCIHOCOOJICHHBIX K BIIHASHHUIO
pa3IMYHBIX  DKOJOTMYECKHX  (aKTOpOB, TrepOapuu  CBETOIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHUH, CBETOINIOOWBBIC, TEHENIOOWBBHIE U TEHEBBIHOCIWBHIE KOMHATHBIE
pacteHus, repOapuu U KOJUIEKIIMH TEIUIONIOOUBBIX, 3MMOCTOMKHUX, MOPO30YCTOWYUBBIX PACTEHUH,
yyyesa ITUIL U 3Bepeil, repoapuu pacTeHuit, OTHOCSIIMXCS K TUrpoduTam, kcepoduram, Me3oduram,
KOMHATHBIE PACTeHUS JAaHHBIX TPYIN, KOJJIEKIMU >XUBOTHBIX, OOWTAIONIIMX B Pa3HBIX cCpelax,
repbapuu U KOJUJIEKIMU PACTEHUH M KMBOTHBIX, O0JaJAIOIIMX YepTaMU IMPUCHOCOOIEHHOCTH K
CE30HHBIM U3MEHEHUSM yCIIOBUH KU3HU, repOapuu 1 KOJJIEKIUN PACTEHUH U dKUBOTHBIX PA3IIMYHBIX
JKU3HEHHBIX (OpM, KOJUICKIIMM KMBOTHBIX, YYaCTBYIOIIUX B PA3JIUYHBIX OWOTHYECKUX
B3aUMOJICUCTBUSIX.

JlabopaTopnasi padora «BrlsiBIeHHe MPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlaGopaTopnass padora «BblsiBIeHHE TNPUCIIOCOONEHUII OpPraHM3MOB K  BIUSHHIO
TEeMIIepaTypbD».

JlabopaTopHasi pa6oTa «AHATOMHUYECKHE OCOOCHHOCTHM PpACTEHMH U3 Ppa3HBIX MECT
OOUTaHUS.

8. DJkoJiorusi BUI0B ¥ MOMYJas Uil

DKOJNOruyeckre XapakTepucTuky nonyisiuuu. [lonynsauus kak Ouonorudeckas cucrema. Ponb
HEOJHOPOJHOCTH cpelibl, PU3nUecKkux 6apbepoB U OCOOCHHOCTEH OMOIOTUU BUIOB B
(hopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI moMyisiiuii. OCHOBHBIE MTOKA3aTENN TOMYIISIIHN:
YUCJIEHHOCTD, INTOTHOCTh, BO3PACTHAS U MOJOBAsI CTPYKTYPA, POKAAEMOCTh, TPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKonoruyeckasi CTpykrypa nonyisiuu. OueHka YuciaeHHOCTH nonyJisiuun. J{nnamuka
MONYJISINUU U €€ peryysinys. buotnueckuil moTeHuran nomyJsasauuu. MoaenupoBaHue JUHAMUKA
nonynsuuu. Kpussle pocta yncnenHoctu nonyiauui. Kpusele BeokuBanus. Perynsanus
YHCIEHHOCTH TOMYJISALNINA: POJb (PaKTOPOB, 3aBUCSIINX U HE 3aBUCIINX OT TUIOTHOCTH.
DKonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 ’KoMOruyecKkoii Huiie Buaa. Mecrooouranue. MHOromepHasi MoJieib
skonorndeckor Huim J[x.M. Xatuuncona. Pazmepsl skonornueckoi Huwu. [loreHnumansHas u
peanu30BaHHAs] HULIY.

Bup xak cucrtema nonynainui. Apeansl BU0B. BUabl U UX )KU3HEHHBIE CTPATETHH.
DKOJOrMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUSI U MUTPALIMI )KMBOTHBIX. bruomornueckre HHBa3UM 4yKepOTHBIX
BH/JIOB.

JdeMoHcTpanuu

[optper: k. 1. XaT4ynHCOH.

TalGauiibl U cXeMbl: «DKOJOTHYECKHE XapaKTePUCTUKU Nomynsauuny, «IIpoctpancTBennas
CTPYKTYpa NOMyJsIuu», «Bo3pacTHele nUpaMuabl NOMYyIssUun», «CKOPOCTh 3acesICHUs
MMOBEPXHOCTU 3eMJIU PA3TUYHBIMKU OpTaHU3MaMu», «MoJjielb 3Kojoruueckoi Humu JIx.
N. XartuuHcoHay.

O6opynoBaHue: repOapun pacTeHUM, KOJUIEKIINH KUBOTHBIX.

JlaGopatopuas padorta «IIpucnocoOnenust ceMsH pacTeHUN K pacCeTICHUION.

9. Dkosorus coodmecTB. IKOJOrMYeCKHEe CHCTEMBbI.
CoobuiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3M MeXIy OpraHM3MaMu B
ouoreHo3se.
Dkocucrema kak oTkpbiTas cuctema (A. Jlx. Tencnn). @yHKIMOHATBHBIE OJIOKH OpraHU3MOB
B 9KOCHCTEME: MPOIYLIEHTbl, KOHCYMEHTHI, peyleHTsl. Tpodudeckue ypoBHu. Tpopuueckue nenu
u cetu. AGnornueckue O10ku 3KocucteM. [1o4uBbl U MBI B 9KOocucTeMax. KpyroBopor BemecTs u
IIOTOK PHEPTUU B IKOCHUCTEME.



OCHOBHBIE TTOKa3aTeln dKOCHCTeMBl. bromacca W mpoayKius. DKOJIOTHYSCKHE THPAMUIBI
qrceN, OMOMAacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCHu. [lepBHYHBIE W BTOPUYHBIE CYKIECCHM M HX
NPUYUHBL.  AHTPOIIOTEHHBIE  BO3JCWCTBUS HAa  CyKleccHH. KIMMakcHOe  COOOIIeCTBO.
Bbuopa3znoobpasue 1 oIHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupomHbIe 3KOCHCTEMBL. JKOCUCHEMbl 038D U peK. DKocucmemvl Mopel U OKeaHOs.
Dxocucmemvl myHOp, 1ecos, cmenell, NyCMblHb.

AHTpOIIOT€HHBIE ~ DKOCUCTEMBbI.  Arposkocucrema. ArpoueHo3. Pazmuumsa  Mexnay
AHTPOIOTCHHBIMH U TIPUPOIHBIMU 3KOCUCTEMaMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas dmopa u dayHa.
CunaHTpOnU3aIMs TOPOJACKOM (ayHbl. buomgornueckoe U Xo3siiCTBEHHOE 3HAYEHUE arPOIKOCUCTEM
1 ypOOIKOCHUCTEM.

3aKkoHOMEpHOCTH  (OPMHUPOBAHHMS  OCHOBHBIX  B3aUMOJICWCTBHI  OpPraHU3MOB B
sKocUCTeMax. Porb  kackaonozo a¢hghexma u  6u006-230upukamopos (knouegvix 6uUd008) 6
@yukyuonuposanuu sxocucmem. IlepeHoc PHEPTUU U BEIIECTB MEXKY CMEXHBIMU IKOCHCTEMaMHU.
Y CTOHYUBOCTH OPraHU3MOB, TIONMYJISIMA U KOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOT €HHBIX
BO3JICHCTBUM.

Mexanusmbl  6030elicmeus  3a2psA3HEHUll  PA3HbIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUSMEHHOM, — NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSX, OCHOBbl  IKOJIO2UYECKO2O0
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTOH0NOrus MOHHTOPUHTA ECTECTBEHHBIX U
AHTPOIOTCHHBIX IKOCUCTEM.

JeMoHcTpanun

Ioptpet: A. JIx. Tencnu.

Tabmuuel u_cxembl: «CTpykTypa OHOIIEHO32», «DKOCHCTEMA IITUPOKOIMUCTBEHHOIO JIeCay,
«JKocucTeMa XBOWHOro Jiecay, «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 9dKocucteme», «llemm mnwmTanus (macTOMINHAS, JICTPUTHAS)»,
«JKonoruyeckas mupaMmpaa 4ucen», «IKolorudyeckas mupampaa Ouomacch», «IKOIOruyeckas
nupamuzia 3Heprum», «ObpazoBanue Oonora», «llepBuunas cykueccus», «BoccTtaHoBneHue neca
MocJie Mmoxkapa», « JKoCHCTeMa 03epay, «ArporeHo3», «KpyroBopoT BEIIeCTB M MOTOK SHEPTHH B
arporenose», «IIpumeps! ypOoskocucTem».

OOGopynoBaHue: TepOapuy PaCTCHHM, KOJUICKIIMM HACEKOMBIX, dydena TTHI[ U 3BEpeH,
repOapuu KyJbTYPHBIX U TUKOPACTYIINX PACTEHUI, aKBAPHYM KaK MOJEITh SKOCHCTEMBI.

IpakTnyeckas pa6ora «/3ydeHue u onrcanue ypO0IKOCHCTEMBI».

JlaGopaTtopuas padora «/3ydeHne pazHOOOpa3usi MEIKUX MOYBCHHBIX WICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX .

IKCKypeusi «IKCKYpCcUs B TUIUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJIOJIbHBIM UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKcKypeust «IKCKYpCHS B arpodKOCUCTEMY (Ha TI0JI€ WU B TEIITMYHOE XO3SIHCTBO)».

10. buocdepa — rinodajbHasi IKOCHCTEMA

buocdepa — obennanerapras 060m0uka 3emMiu, TJe CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.
PazButue npeacrasiennii o Ouocdepe B pyaax J. 3rocca. Yuenue B. 1. Bepuaackoro o 6uocdepe.
Ob6nactu Obuoceps! u eé€ cocras. XKupoe BeniecTBo 6uocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CyIIecTBOBaHUsI Ouocdepbl. OcoOeHHOCTH Ouocdepbl Kak TIo0ambHON
sKocucTeMsl. J{lunamuueckoe paBHoBecHe B Orochepe. KpyroBopoTsl BenecTB 1 OMOre0XuMHUYeCKHe
UKITBI (yriiepona, azora). PutMuaHOCTh siBJIeHUH B Orocdepe.

3onanbHOCTh OMochepsl. [Tonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHJpA, XBOWHBIC
jeca, CMEIIaHHBIE W IIUPOKOJIMCTBEHHBIC JieCa, CTEMH, CABaHHBI, IYCTHIHH, TPOIHYECKHE Jieca,
BBICOKOTOpPbsI. KiTMMar, pacTUTeNbHBIH U )KUBOTHBI MUP OHOMOB CYIIIH.

CrpykTypa v QYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTeHInana u 6nochepHbIx
byHKIUH.

JdemoHcTpanuu




IToptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabauiel u cxemsl: «I'eocdeprr 3emnn», «KpyroBopor azora B mpupoae», «KpyroBopot
yraepoaa B mpupoje», «KpyroBopor kuciopona B mpupoje», «KpyroBopoT BOABI B MPUPOACY,
«OcHoBHBIE OMOMBI cymny, «Kmumarnaeckue nosica 3emum», «Tynapay, «Taitray, «CMenaHHbIA
necy, «llIupokoaucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «I1ycTbiHg», « Tponudeckuil gec.

O6opynoBaHue: repOapun pacTeHUil pa3HbIX OMOMOB, KOJJIEKIIUH KUBOTHBIX.

11. YenoBek u OKpyzKamomas cpeaa

DKoNoruyeckrue Kpu3uchl 1 X NpuunHbl. BosneiicTBue yenoseka Ha Ouocdepy. 3arpsizHeHue
BO3QYIIHOW cpenpl. OXpaHa BO3Qyxa. 3arpsi3HeHUE BOAHOW cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousel. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpONOreHHOE BO3/IEHCTBHE Ha PACTUTENBHBIM U )KUBOTHBIN Mup. OXpaHa pacTUTENHHOTO
1 )KUBOTHOTO MUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl Tpupo L. KpacHbie kuuru. Ocobo oxpaHseMbie
npuponnsie Tepputopuu (OOIIT). borannyeckue cazbl ¥ 300J0THYECKUE TAPKU.

OcCHOBHbBIE TPUHILIUIBI YCTOMYMBOTO PAa3BUTHUS YeNOBEUYECTBA U MPUPOIbL. PanmonansHoe
IPUPOAONOIG30BAHUE U COXpAaHEHHE OHOIOrMyYeckoro pasHooOpasust 3emuu. OOmwue
3aKOHOMEPHOCTH IJI00ABHBIX IKOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Uca U
€ro BepOsITHbIE TTOCEICTBHUS.

Pa3Butre MeTO10B MOHUTOPHUHTA PA3BUTHS OMMACHBIX TEXHOI'€HHBIX IIpoueccoB. CucmemHbie
uccne0o8anus nepexooa K pecypcocbepezaiowel u KOHKYPEHMOCNOCOOHOL
aHepeemuxe. buonocuueckoe pasznoobpasue u oOuopecypcevl. Hayuonanvnvle ungopmayuonuvie
cucmemvl, obecneuusaowue 00Cmyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbI IKOpeadUIUmMayuy SKOCUCmeM U Cnocobos 60pbovl ¢ OBUONOBPEHCOEHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX IKOCUCHEM.

JdeMoHcTpanuu

TaOnuiel u cxembl: «3arpsa3HeHne aTMocQepsl», «3arpsa3HeHne ruapocheps», «3arps3HeHune
nmouBbly, «llapaukoBeiii 3 dexT», «Ocodo oxpaHsemMble NPUPOAHBIE Tepputopumn», «Moxaenu
YIOPaBISEMOT0 MUPAY.

O6opynoBanue: pororpadguu oxpaHseMbIX pacTeHH W >KUBOTHBIX KpacHoi kuuru Poccuiickoii
®enepannn, KpacHON KHUTH pErnoHa.

3.Jli1anupyembie pe3yJbTaThl 0CBOCHUs YueOHOro npeamera «buosorusny
3.1 JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buomorus»
1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOM TO3UIMKM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IeCTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB U O0O0s3aHHOCTEH, YBa)XCHHE 3aKOHA W
MPaBOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH MPHU CO3JAaHUM Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATEeNbHBIX 33]1a4, BBIMOIHEHUH OMOJOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPEAETSATH COOCTBEHHYIO IMO3UIIUIO TTO OTHOIIEHUIO K SIBIICHUSM COBPEMEHHOM
JKU3HH U OOBLICHSTD €€;

YMEHHE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aUMOICHCTBUS
JOJICH ¢ pa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMH [IEHHOCTSIMHA U COIIMAITLHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYIHWYECTBY B TPOIECCE COBMECTHOTO BBIOJTHEHUS YUYCOHBIX,
[103HABATEJIbHBIX U HCCIIEI0BATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO ONITIOHEHTOB
Py 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOIIOTMUECKOTO COJEPKAHUS;

FOTOBHOCTh K T'YMaHUTApPHOU Y BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHUS:

c(hOPMUPOBAHHOCTDh POCCHICKON TPaKIAHCKOW MIACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepe PoauHoMi, TopI0CTH 3a CBOM Kpail, CBOK Poauny,
CBOM SI3bIK U KYJIBTYPY, IPOILUIOE U HACTOSIIEE MHOIOHAIIMOHAIBHOI 0 Hapoaa Poccuu;




LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIEIUIO U MMAMITHUKAM MPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYIE;

CHOCOOHOCTH OIIEHHUBATh BKJIAJ POCCHUICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOIOTHUH,
MMOHUMaHUS 3HaYEHUsI OMOJIOTUY B TTO3HAHUY 3aKOHOB IMPUPO/IBI, B )KMU3HU YEJIOBEKAa U COBPEMEHHOT'O
oO1iecTBa;

ujeiHast yOek 1IEHHOCTh, TOTOBHOCTH K CITY>KeHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHUE TYXOBHBIX [IEHHOCTENW POCCUUCKOI0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOT0 IMOBEICHNUS,

CHOCOOHOCTH OLIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ]a B TIOCTPOEHUE YCTOMYUBOTO Oy TYIIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEISIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATHS LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAUIUSAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIHOYas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOrO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOLMOHAIIBHOTO BO3ICUCTBHUS )KUBOM MTPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE NPOSBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pu3nyeckoro BOCNUTaAHUS, POPMHUPOBAHUSI KYJIbTYPHI 310POBbSI U IMOIMOHAILHOTO
0s1aronosy4us:

MOHMMAaHUE M pealld3alus 310pOBOr0 U 0e30MmacHOro odpasza KU3HU (3J0POBOE MUTAHUE,
COOJIFO/ICHNE TUTMEHUYECKHX TPAaBHJI U HOPM, COAIAaHCUPOBAHHBIA PEXKUM 3aHATUNA W OTIBIXA,
peryispHas Gpuznueckas akTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIICHUS
K cOOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IECHHOCTH MPaBUJI MHIUBUIYAIbHOTO M KOJJIEKTUBHOTO 0€30MaCHOT0 TTOBEICHUS
B CUTYALIUAX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJICH;

OCO3HAHUE TOCTEACTBUM M HENPUATHS BPEAHBIX MNPUBBIYEK (YMOTpeOJICHHs alKorods,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE [IEHHOCTH MacTePCTBa, TPYIOTI00HE;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMYECKON U COLMANbHOW HAMPAaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIBHO BBITIOIHSATh TAKYIO AE€SITEIbHOCTS;

UHTEpEC K pPa3MyHbIM cepaM NpoPecCHOHANIBHON JeATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBHIOOp OyayIiel mpodecCHu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpA30BAaHUIO Ha MPOTSKCHUH BCel
KU3HM;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

SKOJIOTHYECKHU I11€JIeCO00pa3HOe OTHOILIEHHUE K MPUPOJIE€ KaK MUCTOYHUKY >KM3HU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS HKOJOTMYECKOM KYyIbTYphl: NPUOOPETEHHE OMbITa IJIaHUPOBAHUS
MOCTYIKOB M OLICHKH UX BO3MOKHBIX TTOCJIEACTBUM I OKPYXKAIOIIEH CPEBL;

OCO3HaHHE TI100aTFHOT0 XapaKTepa IKOJIOTHYECKUX MTPOOJIEM U MTYTeH UX PEIICHHUS;

CHOCOOHOCTH UCTIONIB30BATh MPUOOPETaeMble IPU U3YUYEHUU OMOJIOTUY 3HAHUS U YMEHUS MTPU
pelieHur MmpoOJieM, CBSI3aHHBIX C PAIlMOHATBHBIM MPUPOAONOIL30BaHUEM (COOMIOACHHUE MPABUI
MOBEJICHUS B MPUPOJIE, HAMPABJIEHHBIX HA COXPAHEHUE PABHOBECHS B DKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE ACUCTBHUM, IPUHOCALLUX BPE OKPYKAIOLLIEH TPUPOJIHON CPEAE, YMEHUE
MIPOTHO3UPOBATh HEOJIATOMPUATHBIE YKOJIOTUYECKUE TOCIESACTBUS MPEANPUHUMAEMBIX IEHCTBUN U
MpeAO0TBpallaTh UX;



HaJU4he PA3BUTOIO SKOJOTMYECKOrO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYPBI, OIbITa
NEATENbHOCTH  HKOJIOTMYECKOHM  HANpaBIEHHOCTH, YMEHUS  PYKOBOJACTBOBATbCS HMMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOM M COLUMAIBHOW NPAKTHKE, TOTOBHOCTM K YYacTUIO B
MPAKTUYECKON JIEATEIIbHOCTH HKOJIOTMUYE€CKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd H OOIIECTBEHHON MPAKTUKH, OCHOBAHHOIO HAa JHAIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHME SI3bIKOBOM M YUTATEJIbCKOW KYJIbTYpPhl KaK CPEICTBA B3aMMOJICUCTBUS
MEXIy JIOJIbMU U TTIO3HAHUS MUPA;

MMOHUMaHue crenupuku OWONIOTHMH KaK HayKH, OCO3HaHHs €€ ponu B (OopMHUpOBAHUH
paIMOHABHOIO HAYYHOT'O MBIIIJICHUS, CO3aHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKPYKAOIIEM
MHpE KaK O €IUHCTBE MPUPO/IbI, YEIOBEKAa U OOIIECTBA, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH
U peUIeHUH MPoOJIeM COXpaHEeHHsI IPUPOAHOIO PABHOBECHS;

yOexXIEHHOCTh B 3HAYUMOCTH OWOJIOTMH IJii COBPEMEHHOW IMBUIIM3AIMU: OOECTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3JAHHWE IEPCIICKTUBHBIX OMOTEXHOJOTUN, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS UYEIOBEYECTBA, MOMCKA MYTEH BbIXOAA M3 II00ATBHBIX
HKOJIOTUYECKUX MPOOIeM U OOecleyeHus mepexoja K yCTOMUYMBOMY Pa3BUTHIO, PAIlMOHATHHOMY
HCIIOJTb30BAHUIO TPUPOTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUM OMOJIOrMYECKUX 3HAHUU B LIEJSAX MOBBIIMIEHUS 001Ieit
KYJIbTYpbl, €CT€CTBEHHO-Hay4YHOH TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKUIHMOHAIBHOM
IPaMOTHOCTH 00y4aronmxcsi, HopMUpyeMoi pu U3y4eHUH OMOIOTHH;

MMOHUMAHWE CYIIHOCTH METOJIOB IIO3HAHUS, HCIIONB3YEeMBIX B €CTECTBEHHBIX HayKax,
CHIOCOOHOCTH HCHONb30BaTh TOJy4yaeMmble 3HAHHUS s aHanu3a U OOBSCHEHHUS SBICHUI
OKPYKAIOIIEr0o MHUpa U MPOUCXOMSIIUX B HEM HM3MEHEHHH, yMEHHE JelaTh OOOCHOBAaHHBIC
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAKTOB M MMEIOITUXCS IAHHBIX C IEIBI0 TTOIYYSHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSITENIFHO UCTIONB30BaTh OMOIOTMYECKUE 3HAHUS JITIS pellieHus TpodIemM
B pEATbHBIX KU3HEHHBIX CUTYaIUIX;

OCO3HAHME ILIEHHOCTU HAay4YHOW JEATEIbHOCTH, FOTOBHOCTHb OCYILECTBIIATh MPOEKTHYIO H
MCCJIEI0BATENbCKYIO I€ATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHWIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHUW 1O OHOJOTMU B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMH.

3.1 MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS Y4eOHOT0 Tipeamera «bruomorusn

YHuBepcajibHbIe I03HABATE/IbHbIE 1eCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

®  CaMOCTOSTENFHO (OPMYIMPOBATh M aKTyaIH3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

® HCIIOJIb30BATh IMPU OCBOCHHUH 3HAHHWI MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHUS, KiIacCH(pHUKAIMK, OOOOIICHHS), PACKPHIBATH CMBICT OHWOJIOTMYECKUX TOHSATHI
(BBIOENATH WX XapaKTepHBIEC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMH MOHSATHSIMH);

e ONpeAeNATh LEMM JCATEIbHOCTH, 3a7aBas TapaMeTpbl M KPUTEPUU UX JTOCTIIKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEITEILHOCTH C TIOCTABICHHBIMU IIETISIMHU;

® HCIIOJIb30BaTh OWOJOTMYECKUE TIOHATUS Jisi OOBSCHEHUS (AKTOB W SBICHHUH IKUBOU
TIPUPOJIBI,

® CTPOUTH JOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, NeTyKTHBHBIC, 10 AHAJIIOTHH), BBISBISAThH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSIX, (HOPMYITUPOBATEH BHIBOIBI
Y 3aKJTFOUCHHUS;



IIPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JUIsl NPEICTABICHUS CYLICCTBEHHBIX CBS3EH U
OTHOULICHUH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUU Pa3HOro poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh MJIaH PEIIEHUs IPOOIEMbl C YIETOM aHAIN3a UMEIOIUXCS MaTepUAIbHBIX U
HEMaTepUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [ESATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB LEIAM,
OLIEHUBATh PUCKH MOCIIEICTBUM NEATENbHOCTH;

KOOPJAUHHUPOBaTb U BBHIIOJHATH pabOTy B YCIOBUSX pEAJbHOTO, BHUPTYaJbHOIO U
KOMOMHUPOBAHHOI'O B3aUMOJEHCTBUS;

pa3BUBATh KPEaTMBHOE MBILUICHUE NP PEILICHUH XU3HEHHBIX Po0JIeM.

Ba3oBrble ucciiefoBaTeIbCKue XeicTBUA:

BJIQJIETh HABBIKAMU Y4EOHO-MCCIIEIOBATENLCKOM M MPOEKTHON AESITEIbHOCTH, HABBIKAMU
paspeiieHusi MpodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEILHOMY IIOMCKY
METO/IOB PEIICHUS MPAKTUYECKUX 33]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHUS,
WCIIOJIB30BaTh PA3IUYHBIC BUIBI JACSITEIBHOCTA TIO TOJIYYEHUIO HOBOTO 3HAHUS, €ro
HUHTEpIpETAINH, TPEO0OPa30BAHUIO U IPUMEHEHHIO B Y4EOHBIX CUTYAlLIUAX, B TOM YHCIIE IPH
CO3/IaHUU y4EOHBIX U COIMATBHBIX MPOCKTOB;

¢dbopMupoBaTh Hay4YHBIA THUI MBIIIJICHUS, BJIaJ€Th HayYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSITUSIMUA U METOJIaMU;

CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 33Jaud B O00pPa30BaTEIBbHON JEATSIBHOCTH W
KU3HEHHBIX CUTYaIHsX;

BBISIBJIITh IPUUUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UPOBATH 3a/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pemieHus, HaXOIUTh ApTyMEHTHI ISl JIOKa3aTeIhCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh
napaMmeTpbl U KPUTEPUH PEIICHNUS;

AQHAIM3UPOBATh MOJTYYEHHBIE B XO/I€ PEILICHUS 3a7a4l PEe3yJbTaThl, KPUTUUECKH OLIEHUBATh
WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIATh IIeJICHANpPaBIEeHHbIA MOUCK IEpeHoca CPEJICTB M CIOCOOOB JIEHCTBUS B
po(heCCHOHATIBHYIO Cpey;

YMETh TIEPEHOCHTH 3HAHUS B  TIO3HABATENBHYID W  MPAKTUYECKYH  00iacTu
KU3ZHEICATCTbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00TIacTei;

BBIJIBUTATh HOBBIC HJICU, TMpeJiaraTb OPUTMHAIBHBIE TOIXOJbI W PEIICHHS, CTaBUTh
MpOOJIEMBI U 33J1a4H, JOMYCKAIOILIUE abTePHATUBHBIC PEIICHUS.

Paborta ¢ nnopmanueii:

OPMEHTHPOBATHCS B Pa3NUYHBIX HCTOYHHMKAX HH(OpManuu (TekcTe yd4eOHOro mocoous,
HAy4YHO-TIOMYJISAPHOW  JUTEpaType, OHMONOrMYECKMX  CIIOBapsAX U  CHpPaBOYHHKAX,
KOMITHIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHATU3UPOBaTh WH(GOPMALUIO PA3ITUIHBIX
BUJIOB U (opM TmpeacTaBiCHMs, KPUTHYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochkl W TPUMEHSTH pPa3UYHBIE METOIBI TPU TIOMCKE H OTOOpe
Ouonornueckoi HHpopmaluu, HeoOX0UMOM I BHITOTHEHHS y4eOHBIX 3a/1a4;
npuoOpeTaTh OMBIT HCIOJB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY MpPEICTaBICHUS OUOIOrHYECKOM
nHpOpMauu (CXeMBbI, TpadUKH, THarpaMMBbl, TAOIUIIbI, PUCYHKH U IPYTOE);

UCIIONB30BaTh HAYUYHBIM S3bIK B KadecTBe CpeAcTBa Hpu pabore ¢ OHOIOrHMYecKOi
nHpopMaLueil: TPUMEHATh XUMUYeCKHe, PU3MUECKue U MaTeMaTHYeCKIe 3HAKU M CUMBOJIHI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIOIh30BaTh W MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH;



BJIAJCTh HAaBBIKAMHM pacliO3HaBaHHWsS W 3amuThl  HHMOpMalmu, HHGOPMAIHOHHON
0€30[aCHOCTH JTUYHOCTH.

YHuBepcajbHble KOMMYHUKATHBHBIE 1eHCTBUSI
OO01menue:

OCYIICCTBJIAATb KOMMYHHUKAIIMU BO BCEX C(bean JKU3HHU, aKTUBHO Y4aCTBOBATh B JUAJIOTC UJIHU
JMCKYCCHH TIO CYIIECTBY OOCY)XKITaeMoil TeMbl (YyMEHHE 3aJaBaTh BOIMPOCHI, BBICKAa3bIBATh
CYXXACHHUA OTHOCHUTCIBHO BBIIIOJIHCHUA HOpcajiar acMOU 3a/la4i, YYUTBIBATbL HUHTCPCCHI U
COI'JIaCOBAaHHOCTh MO3MUIIUI IPYrMX YYaCTHUKOB JIMAJIora WU IUCKYCCHH);

pacrio3HaBaTh HeBepOAbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAUYCHHE COIUAIbHBIX 3HAKOB,
MPENOCHUIOK BO3SHUKHOBEHHSI KOH(JIMKTHBIX CUTYyallMil, yMETh CMsr4arb KOH(IUKTHI U
BECTH TICPETOBOPHI;

BIIQJIETh PA3NUYHBIMU CIOCO0AMHU OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATh HAMEPEHUS
ApYTrux JIOJEH, NpOSBIATh YBAaXHUTEIbHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOMU
dhopme GpopMyIHpOBaTH CBOU BO3PAXKEHNS,

pa3BépHyTo W JIOTUYHO HU3JIaraTb CBOXO TOYKY 3PCHUA C UCIIOJIb30BAHNUEM A3BIKOBLIX CPCACTB.

CoBMecTHaA AeATEIbHOCTD.

MOHUMATh M MCIOJb30BaTh MPEHMYIECTBA KOMAaHIHOM M MHAMBUIAYaJbHOW pabOThI MpHU
pemieHnr  OMOJIOTHYECKOM MpoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS
IPYIIOBLIX (POPM B3aUMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a1auu;

BbIOMPATh TEMAaTHKy W METOABI COBMECTHBIX JACHCTBHI C y4ETOM OOLIMX WHTEPECOB U
BO3MOYKHOCTEM Ka)XXJ0ro 4jeHa KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOMN AESTEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH ACHCTBHUS
0 €€ JOCTHMIKEHHUIO: COCTABIIATH IUIAH IEUCTBUH, PACIPENCNIATh POIM C y4ETOM MHEHUH
YYaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 yYaCTHHKA KOMaH bl B OOIIMK pe3ynbTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLEHWBATh UACH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATH MO3UTUBHOE CTPATETHYECKOE ITOBEACHUE B PA3IMYHBIX CUTyalUsIX, IPOSABIIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh HHUIIUATHBHBIM.

YHuBepcaiabHbIe peryJaiTUBHbIE /1eiiCTBUSA
Camoopranuszaums:

KCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs BBISIBJICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX
U y4eOHBIX CUTYALIUSIX;

BBIOMpATh HA OCHOBE OMONOTMYECKUX 3HAHHU IIEJIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUSAX M MOCTYNMKAX MO OTHOIICHUIO K )KUBOW MPUPOJE, CBOEMY 30POBBIO U 310POBBIO
OKPYXaIOIIHNX;

CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATEILHYIO JIESTEIBHOCTh, BBISIBISITH TPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 3aJa4ll B 0OOpPa30BATEIbHOW MACSITCIBHOCTH M
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIBHO COCTAaBIIATH IJIAaH PEIICHUS MPOOJIEMBbl C YYETOM HMMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;
paclMpsATh paMKH y4eOHOro npeaMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 33 PEILICHNUE;
OLICHUBATh NPUOOPETEHHBIHN ONBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH APYIUIIMHN B PA3HBIX 001aCTIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb:



e J1aBaThb OLIEHKY HOBBIM CHUTYalllsM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLIEHHWBAaTh
COOTBETCTBHE PE3YJIBTATOB LIECIISAM;

e BIIQJICTh HAaBBIKAMH MTO3HABATEILHON pe(IeKCUN KaK OCO3HAHMS COBEpPIIAEMbIX NEHCTBUN U
MBICIIUTEIIBHBIX IIPOLIECCOB, HMX PE3YJAbTaTOB M OCHOBAHUM, HCIIONb30BaTh IMPUEMBI
pedexcun Ui OLIEHKU CUTYalluH, BBIOOpAa BEPHOT O peIlEeHUS;

e YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

e IIPMHUMATh MOTHMBBI U API'yMEHTHI APYTHUX [IPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

IIpunsiTue cedst u APyrux:

e [IpUHUMATH ce0sl, TOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

® IIPUHUMAaTbh MOTHMBBI U apI'yMEHThI APYTUX IIPU aHAIMU3€E PE3YJIbTaTOB IEATENbHOCTH;

® TIPU3HABATH CBOE MPABO M MPABO JAPYTHX Ha OLINOKH;

® DPa3BUBaTh CHOCOOHOCTb MOHMMATh MUP C MO3HUILIMU APYrOro 4eIOBeKa.

IIpenMeTHBIE PE3YIBLTATHL OCBOEHHUS YueOHOro nmpeaMera «buomorus
10 knacce

c(OpMHPOBAHHOCTh 3HAHWUK O MECT€ M PONM OMOJOTHMH B CHCTEME E€CTECTBEHHBIX HayK, B
(GbOopMUpPOBAaHUU E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB MPUPOABI U
pelIeHnH MpoOJieM pPalMOHAIBHOIO IPHUPOJONONIB30BaHUS, O BKIAJE€ POCCUICKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUU;

BJIQJICHUE CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
OMONIOrMYecKre TEPMUHBI M TOHATHS (KU3Hb, KJIE€TKA, OPraHHU3M, MEeTa0OJIH3M, rOMeOcCTas,
CaMOpETYJISALNSL, CAMOBOCIIPOU3BEIECHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
Oomonornueckne Tteopuu (kiuerouHas teopus T.I1lIBanmna, M. lllnetinena, P.Bupxosna,
XpPOMOCOMHas Teopus HacieacTBeHHocTH T. Moprana), yuenns (H. 1. BaBuioBa — o meHTpax
MHOroo0pasus U MPOUCXOXKICHHS KYIbTYPHBIX pPaCTeHUH), 3aKOHbI (€AMHOO00pa3nsl TOTOMKOB
NIEPBOT'0 MOKOJIEHHUS], PAaCIIEIIJICHHS], YUCTOThI TaMeT, He3aBUCUMOT 0 HacnenoBanus ['. Menaens,
TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHOW wu3MeHunBocth H. . BaBuioBa), mpuHIHIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMM METOAAMHM HAYYHOTO IO3HAHUS, HCIONb3YEMbIX B OHOJIOIMYECKUX
HCCJIEJIOBAHUSIX )KUBBIX OOBEKTOB (OMKUCAHUE, U3MEPEHHE, HAOII0ICHIE, SKCIIEPUMEHT);
YMEHME BBIIEIATH CYILIECTBEHHBIE NPU3HAKU: BHUPYCOB, KJIETOK NPOKAPUOT M 3YKApHUOT,
OJTHOKJIETOYHBIX U MHOT'OKJIETOUHBIX OPTaHHW3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
’KUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPTaHOB M CHCTEM OPraHOB pacTEHUH, )KUBOTHBIX, UEIOBEKa,
IIPOLIECCOB  JKU3HENEATEIIBHOCTH, MPOTEKAONIMX B OpraHM3Max pacTeHWH, >KMBOTHBIX U
YeJI0BEKa, OMOIOrMYECKUX MPOIIECCOB: 0OMEHa BEUIECTB (METa00IN3M), IPEBPAILIEHUs] SHEPTUH,
OpoXeHUs, aBTOTPOPHOTO U TETEPOTPO(HOr0 TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHesa, s3MOproreHe3a, HoCTIMOPUOHATBHOIO Pa3BUTHSI, PA3MHOXKECHHUS,
WHIMBUAYAJIILHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOACHUCTBMSI I'€HOB, IE€TEPO3HUCa,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YyCTaHABJIMBATh B3aHMMOCBS3H MEXJIYy OpraHOMJIaMHU KIETKHU M UuX (QYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HBIX TKaHEH M UX QYHKUIUSMHU, MEXKAY OpraHaMH M CHCTEMaMH OpPraHOB
y pacTeHUi, >KMBOTHBIX M YEIOBEKa U MX (YHKIUSMHU, MEXKAY CHUCTEMaMU OPraHOB U MX
GYHKIMSAME, MEXIy dTanmamMu oOMEHa BEIIeCTB, dTamaMH KJIETOYHOTrO IUKIA U >KU3HEHHBIX
[UKJIOB OPraHU3MOB, JTAallaMH SMOPHUOHAILHOTO PA3BUTHUS, TEHOTUIIOM | (EHOTHUIIOM,
(deHoTunoM u (hakTopamu cpesibl OOUTaHNUS;

YMEHHE BBIABIIATH OTJIMYUTEIbHBIEC IPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE PACTEHU, )KUBOTHBIX
Y YE€JIOBEKa,

YMEHHME HCIIO0JIb30BATh COOTBETCTBYIOLIUE apryMEHTHI, OMOJOTMYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIUKY JIJIs1 JOKa3aTeIbCTBA POACTBA OPraHM3MOB PAa3HBIX CUCTEMATHUECKUX TPYIIIL;



yYMEHHE peniatb OWOJIOTHYECKUE 3aJjaud, BBISBIISATH NMPHUUYMHHO-CICJACTBEHHBIC CBS3H MEXIY
UCCIICTYEeMbIMH OMOJIOTMYECKUMH TIPOLIECCAMU M SIBIICHHUSIMH, JI€JIaTh BHIBOIBI U IPOTHO3BI HA
OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOIHATH Ja00paTOpHbIE U MPaKTUYECKUE paboThl, COOJII0IaTh paBuia Ipu padboTe ¢
y4eOHBIM U JIa0OPaTOPHBIM 000PYAO0BAHHEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPSTH UX IKCIIEPUMEHTAIBLHBIMU CPEICTBAMU, POPMYIUPYS
IeJTb UCCIICIOBAHNUS, aHATM3UPOBATH TIOIYYCHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBL;

YMEHHE YYacTBOBAaTh B Yy4eOHO-HCCIICJIOBATENLCKOW paboTe 1O OWOJIOTHH, HSKOJIIOTHU H
MEIUIIMHE, TPOBOIUMONM Ha 0a3ze IIKOMBHBIX HAYYHBIX OOIIECTB, U MYOIMYHO MPEACTaBISATh
MOJTYYEHHBIC PE3YJIbTAaThl HA YIEHUYECKUX KOH(PEPEHIUIX;

YMEHHUE OIEHHBATh dTHYECKUE aCIEKThl COBPEMEHHBIX MCCIECIOBAaHUN B 00JIacTH OMOJIOTHH H
MEIUIMHBl (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAlpaBICHHOE H3MEHEHHE
TeHOMa U CO3/[aHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP OyayIiedl mpodecCHoHaTbHOM AESITeIbHOCTH B
o0actu OMONOTUHU, MEUITMHBI, OMOTEXHOJIOT UM, BETEPUHAPUH, CEIHCKOT0 X035 HCTBA, TUIIEBOI
IPOMBIIUICHHOCTH, YIIIYOJISITh TO3HABATENbHBIM WHTEpPEC, HalpaBIEHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOPECCUU U TPOIOIKEHHE OHOJIOrMYEeCKOro OoOpa3oBaHUs B
OpraHu3aIMsIX CPEAHEro NpoQecCuoHANbHOrO U BBICIIEr0 00pa30BaHusl.

11 xnacc

c(OpPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B MO3HAHUU 3aKOHOB
NPUPOABI U PEIICHUH SKOJOTHYECKUX MPOOIEM YeOBEYECTBA, a TAKXKE B PEIICHUH BOMPOCOB
palMoOHANIBHOIO IPUPOJONOIb30BaHUS, U B (POPMHPOBAHUM I[IEHHOCTHOI'O OTHOILIEHUS K
npupoze, oOIIEeCTBY, YEJIOBEKY, O BKJIA/J€ POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-OMOIOrOB B
pa3BUTHE OHOJIOTHH;

YMEHHME BIAJETh CHUCTEMON OMOJIOrMYECKMX 3HAHWM, KOTOpas BKJIIOYAET OINpeAeNieHUus u
NOHUMAaHHUE CYLUIHOCTH OCHOBOINOJIAralolUX OHOJIOrMYECKMX TEPMUHOB U MOHATUH (BUA,
JKocUCTeMa, Ouocdepa), Ouonoruueckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonun), yuenus (A. H. CeBepuoBa — 0 MyTsX U HalpaBICHUSIX
spomtonun, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro papHobecus Jx. Xapau
u B. Baitn6epra, 3apogsimeBoro cxoiactBa K. M. bapa), npaBuna (Munumyma HO. JInbuxa,
HKOJIOTMYECKOW MUpaMHIbl SHEPTun), runoressl (runoresa «mupa PHK» V. I'unbepra);
YMEHUE BIAJETh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMs, MHCHOJIb3YEMBIMH B
OMOJIOTMYECKHUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJII0/IEHUE, HKCIIEPUMEHT), CII0CO0AaMU BBISBIICHUS U OLEHKU aHTPOIIOTE€HHBIX U3MEHEHU B
IPUPOJE;

yYMEHUE BBIJIENIATh CYLIECTBEHHBIC IPU3HAKU: BHJIOB, OMOr'€OIIEHO30B, SKOCHUCTEM U OHOChEpHI,
CTaOMIIM3UPYIOMIETO, IBUKYIIETO M Pa3pPhIBAIOIIETO €CTECTBEHHOI'O 0TOOPA, aJUIONaTPUIECKOTr0
U CHMIATPUYECKOro0 BUA000PA30BaHUS, BIUSHMS ABWXKYIIMX CHJI 3BOJIOLUH Ha IeHOPOHA
HOMYJISLMY, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpelie 0OUTaHMs, YepeJOBaHUS HAIlpaBICHHM
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUH B SKOCHUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aMMOCBSA3M MEXAy IPOLECCAaMM 3BONIOLMH, JBIXKYLIMMH CHUIAMU
aHTPOIIOreHe3a, KOMIIOHEHTaMH pPa3JIUYHbIX HSKOCHCTEM M HPUCHOCOOICHUSMH K HHUM
OpPIraHH3MOB;

YMEHHE BBISBIATh OTIMYMTENbHbIE MPU3HAKU >KUBBIX CHCTEM, NPUCIOCOOJEHHOCTh BHUJIOB K
cpeae oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOCH MECTHOCTH;
YMEHHE HCIIO0NIb30BATh COOTBETCTBYIOIIME APIYMEHTHI, OMOJIOrMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIUKY JUIsf JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB PA3HBIX CHUCTEMATHUYECKHX TPYIIL,
B3aMMOCBSI3M OPTraHU3MOB U Cpellbl OOMTaHUs, €IMHCTBA YEIOBEUYECKUX Pac, HEOOXOJUMOCTH



COXpaHEHHs MHOrooOpasus BUJOB U DKOCHUCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOIBI U
YeJI0BEUYECTBA;

yMEHHUE peuiatb OMONOTHYECKUe 3aJaud, BBISBISATH NMPUUYMHHO-CIIEJACTBEHHBIE CBS3H MEXKIY
UCCIIETyeMbIMH OMOJIOTMYECKUMU MPOLIECCaMU U SIBJICHUSIMU, JEJaTh BbIBOJBI U IPOrHO3bI HA
OCHOBAHMH TOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBITIOIHATH JTJAOOpAaTOPHBIE U MPAKTHUECKHE padoThl, COOMI0IATh MpaBuiIa pu padore ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIABUTATh THUIOTE3bI, TPOBEPATH UX HKCIIEPUMEHTATIBLHBIMU CPEICTBAMU, POPMYIUPYS
1eJIb UCCIIEIOBAHNUS, aHAJTU3UPOBATh MOJIYYEHHBIE PE3YyIbTaThl U J€1aTh BHIBOIBI;

YMEHHE YYacTBOBAaTh B Yy4eOHO-HCCIIEJIOBATENLCKOW paboTe 1O OWONOTHH, HSKOJIIOTHU H
MeIUIIMHE, TPOBOIUMON Ha 0a3ze HIKOJbHBIX HAYYHBIX OOLIECTB, U MYOIMYHO MPEICTaBIATh
NOJTY4YEHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUU O IMIPOUCXOXKACHUN KU3HU, YEIIOBEKA U YEJIOBEUYECKHUX
pac, 0 ImpUYMHAX, TOCIEACTBUAX U CHOCO0aX MpeNOTBpAllleHUs TI00aTbHBIX HW3MEHEHUU B
ouocdepe;

YMEHHE OCYIICCTBIISITH OCO3HAHHBIA BBIOOp Oymymied mpodecCHOHABLHOW NEsSTEIILHOCTH B
obmactd  OMOJIOTMM, DKOJOTUMHU, MPUPOAONONIB30BAHUSA, MEIULUHBI, OHOTEXHOJIOTUH,
NICUXOJIOTHH, BETEPUHAPHH, CEIbCKOIO XO3sCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATENILHBIA WHTEpEC, HAalpaBJICHHBIH Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccun W MPOAOHKCHHE OWOJIOTHYECKOro O0O0pa3oBaHUs B OpPraHU3alMIX CPEAHETO
po(heCCUOHATBHOTO U BBICIIEr0 00pa30BaHMUs.

4 TemaTnyeckoe ILLIAHUPOBaHHE YueOHOro Kypca «buogorus» 10 kracc
3 yaca*34 nedeau = 102 yaca

No Tema, paznen kypca KomuuectBo | D0OP/IIOP
JacoB

1. buonorus — kak Hayka 1 bubmmorexa LIOK

2. KuBple cucreMbl W HX 2 Bu6nuoreka IJOK
U3yveHHe

3. Buonorus xietku 2 bubmuoreka [IOK

4, XuMuyeckass OpraHu3alus 10 bubmuoreka [IOK
KJICTKH

5. Crpoenne u  QyHKOHH 8 Bbubmuorexa [IOK
KJICTKHU

6. O0MeH BEIIECTB 5 9 Bubmuorexa LJOK
MpPEBpAIICHUE HSHEPruv B
KJICTKE

7. HacnencrBennas 9 bubmuoreka [JOK
nHpopmarus u ee
peanu3anus B KJIEeTKe

8. JKU3HEeHHEIN UK KJIIETKU 3] Bbubmuoreka LIOK

9. Ctpoenue u  GyHKIHUH 17 bubmunorexa [JOK
OpraHu3MOB

10. PazMHOXeHHE UM pa3BuUTHE 8 bu6mmoreka IJOK
OpraHU3MOB

11. |I'emetuka — Hayka O 2 bu6nnorexa [IOK
3aKOHOMEPHOCTSIX




HACJCACTBEHHOCTH u
HM3MEHYHUBOCTH

12. | 3akoHOMEpHOCTH 10 bub6mmorexa [IOK
HACJICACTBCHHOCTHU

13. | 3akoHOMepHOCTH 6 bubnmoreka LIOK
M3MEHYHUBOCTHU

14. | I'eHeTHKa 4yeaoBeEKa 3 Bbubmuorexa [JOK

15. Cenexiusi OpraHu3MoB 4 bubmmorexa IJOK

16. | buorexHonorus u 4 bubmuoreka [JOK
CUHTETUYECKAs OUOIIOTHs

17. | Pe3epBHOE Bpems 1
Hroro 102

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE BHODKETHOE OBLLEOBPA30BATEJ/IbHOE 13.10.23 14:01 (MSK)
YUYPEXX/IEHME "CPEHSAA OBLLIEOBPA3OBATE/IbHAS LLIKOJIA N2 15T
WOLUKAP-0OJIbl", TymaHoBa ®anHa HukonaesHa, [iupekTop
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