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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHoMy mnipeametry "buosorus" (manee - OMOIOTHS) HA YPOBHE
cpenHero oduero oOpazoBaHus pazpaboTaHa Ha OCHOBE DeepabHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccwuiickoii denepammmn», OI'OC
COO, KoHuenuuu npenojgaBaHus yd4eOHOro npeamera «bHOIOrus» U OCHOBHBIX
MOJIOKEHUH (efepaibHON padoueit mporpaMMbl BOCITUTAHHUS.

VYyebnsiii npeamer «buonorus» yriyonénnoro yposus uzydeHus (10—11 kmaccer)
ABJISIETCSI OJTHAM W3 KOMIIOHEHTOB NpeaMeTHON o0nacTh «EcTecTBEeHHOHAay4YHbIE
npeameTsl». CormacHo mnonoxerusMm DPIOC COO mpodunbHbIe y4eOHBIE
MpEeAMEThl, H3ydyaeMble Ha YyriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennpani  0oOy4eHUsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOILIUM, CPEIHUM
o01muM, cpeTHUM TTpoeCCUOHATIBHBIM U BhICIITUM OoOpa3oBaHueM. B To ke Bpems
KOXIbIA M3 OTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
IPUOPUTETHOE pEIIeHNE 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpodopueHTanueln o0yJaroumxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHHUA, CBSI3aHHOIO C OHOJIOTueH,
MEIULMHOM, SKOJIOTUEU, TICUXO0JIOTHEN, CIOPTOM WJIM BOCHHBIM JEJIOM.
[Iporpamma no yueOHOMy nipenmeTty "buonorus" ga€t npeacraBieHUe O MEIU U
3ajayax M3ydeHusi ydeOHoro mnpeamera «buosorus» Ha yriayOJaEéHHOM YpOBHE,
omnpezenseT o00s3aTeNnbHOE (MHBAPUMAHTHOE) TMPEAMETHOE COJAEpKAHME, €ro
CTPYKTYpUpPOBaHUE [0 pa3feiaM M TeMmaMm, paclpeleseHue MO0 Kiaccawm,
PEKOMEHIyeT MOCJIEe0BAaTEIIbHOCTh H3yYeHUs y4yeOHOro Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4YeOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEW oOywatomuxcs. B mporpamme 1o Ouosioruu
peann30BaH TPUHIIMIT TPEEMCTBEHHOCTH C U3Y4YEHHEM OWOJIOTHHM Ha YpOBHE
OCHOBHOTO  OO0mmiero oOpa3oBaHusi, Omaromaps dYeMy MPOCMATPUBACTCS
HalpaBJICHHOCTh HA  TOCIEAYIONIee pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUN O 310pOBOM 00Opasze >XKHU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalolled mnpupoaHou cpeae. B
nporpaMme 1o OWOJIOTMU TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mnpeamera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M TPEAMETHBIM pe3yJibTartaM OOy4YeHHS U B
(GOpMHpPOBAaHMM  OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATENBHOW  JIEATEILHOCTH
oOydJaronmxcsi 1Mo OCBOCHHUIO COJEpkKaHUs OHOJOTMYECKOro 0Opa3oBaHHsS Ha
YpOBHE CpeHEro 001ero 0opa3oBaHusl.



VYueOunsiii mpenMer «buonorus»» Ha ypoBHE cpenHero oOmiero o0pa3oBaHUs
3aBepuIaeT Ouojoruyeckoe oOpa3oBaHHME B IIKOJE M OPHEHTUPOBAH Ha
pacimdperre U yriayOJjeHue 3HaHHM OOyJarommxcsi O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OHOJOrMu, 3MOPHOJOTMH W OHOJOTHU PpPa3BUTHA,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YYSHHSI U HKOJIOTHH.
N3yuenne yueOHoro mpeamera «buonorus» Ha  yriayOJEeHHOM  ypOBHE
OPUEHTHPOBAHO HAa TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPEIHETro
npodeccronanbHOro 0o6pazoBanusi. OCHOBY €0 COACPKAHHS COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWW, TOJYYEHHBIX TPH H3YyYEHUH  OOYYAFOIIMMUCS
COOTBETCTBYIOIINX CHUCTEMATHUYECKUX Pa3feioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tv 3HaHHS TOJY4YarOT pa3BuTHeE. Tak,
pacmMpeHbl W YIIyOJeHBl OMOJOTHYECKHWE 3HAHWUSA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSX >KU3HHU,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTUUECKHUE CBEACHUS IPUKIIAHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI VIS TOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HUHTErpamus OUOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMU OOYYAIOIIMMHUCS TPU H3YYCHHUH
busuKu, XuMuH, reorpaduy 1 MaTEMaTHKH.

CrpykTypa nporpaMmsl o yueOHoMy nipeaMety "buosorus” oTpakaeT CUCTEMHO-
YPOBHEBBI M DBOJIIOIMOHHBIN MOAXOAbl K M3y4eHHIO0 Ouosioruu. CorjlacHO UM,
U3YYarOTCsS CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBbIC ISl JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHW3allM{, SBOJIONUM OPraHUYECKOTO MHpa Ha 3emiie,
COXpaHEHUs1 OMOJIOTMYECKOro pa3HooOpasusi TutaHeTsl. Tak, B 10 kmacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH H
OMONIOTUM Pa3BUTHSI, TEHETUKU U CEJCKIMU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMONIOTHH, AKTYaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHaromMuu, (Qusznosorun uenoBeka. B 11 kiacce M3ydaroTCs DBOJIFOIMOHHOE
y4e€HHUE, OCHOBBI KOJIOTUHU U y4eHHue 0 Ouocdepe.

VYuebnbiii npeamer «buonorus» npuszBaH 00€CIEUUTh OCBOCHHE OOYJAIOIITUMUCS
OMOJIOTUYECKUX TEOpUM W 3aKOHOB, WJEH, MPHUHIIMIIOB W TIPABWI, JIEKAIIUX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUW O CTPOECHUH,
MHOTO00pa3uu M OCOOEHHOCTSIX KIJIETKH, OpraHWu3Ma, MOMYJSINH, OWOIeHO03a,
DKOCHUCTEMBI, O  BBIJAIOIMIUXCS  HAYYHBIX  JIOCTHXKCHHUSAX, COBPEMEHHBIX
MCCIICZIOBAHUSX B OMOJIOTHH, PUKIAIHBIX aCTIEKTaX OMONIOTHYECKUX 3HaHWU. [[ms
pa3BUTHS W TOJACpXKaHUS HWHTEpeca OOyJarommxcs K OHOJIOTHH Hapsay co
3HAYUTETHHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COJAEPKaHUM MPOrPaAMMBbI
no OMOJOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS U PA3BUTHS



TOM WM MHOW oOJacTu OHOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pPelICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Llenp m3yueHus ydeOHoro mpenmera «buosorus» Ha yriyOJEHHOM YPOBHE —
OBJIAJICHUE  OOYyYalOUIMMHUCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIIMOHAIbHON
OpraHM3alliM JKMBBIX CHCTEM Pa3HOrO paHra M MNpUOOpPETEHHE YMEHHM
UCIOJIb30BaTh ITH 3HAHUS B (POPMUPOBAHUU MHTEpPECA K ONpeneaEHHON 00JacTH
npodhecCHOHANBbHON ACSITENbHOCTH, CBSI3aHHOW ¢ OuoyorHMed, WM K BBIOOpPY
y4eOHOT0 3aBeACHUS ISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHUS.
JocTrkeHue e u3ydeHus: yueOHoro npenmera «buonorus» Ha yriayOnéHHOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl OHOJOTMYECKMX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHM, MHOTOO0Opa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOTreoleHo3, ouocdepa); 0 BbIAAIOMIUXCS OTKPBITUAX
U COBPEMEHHBIX HCCIIECOBAHUIX B OHOJIOTHMH; O3HAKOMIIEHHE OOY4YarOIUXCS C
METOJaMH TIO3HAaHUS JKUBOM TMPUPOJBL:  HUCCIEIOBATEILCKUMU  METOJAMHU
OMOJIOrMYECKUX HayK (MOJEKYJISIpHOW M KJIETOYHOH OHOJIOrHH, 3MOPHOJIOTHH U
OMONOTHH Pa3BUTHS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHH U CHUHTETHUYECKOU
OMOJIOTHH, TAJIEOHTOJIOTUH, KOJIOTHH ); METOAAMHU CaMOCTOATEIBLHOTO TPOBEICHUS
OMOJIOTHYECKUX HCCIICIOBaHUN B JiabopaTopur M B mpupoje (HaOIroAeHUE,
U3MEPEHHE, OKCIIEPUMEHT, MOJEIMPOBAHUE); OBJAJEHUE OOyYarOIIMMUCS
YMEHHSIMH: CAMOCTOSITETHHO HAXOIUTh,

aHAJIM3UPOBATh W MHCIIOJIB30BATh OMOJOTMUYECKYI0 HH(POPMAIHIO; I0JIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAJIHHO-)KOHOMHYECKHMH U  OIKOJIOTHUYECKUMHU
npoOjeMaMy 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOIIICHUIO K OKpY’KaloIIed NpUpOAHON cpejae, COOCTBEHHOMY 37I0POBBIO U
3I0POBBIO0  OKPY’KAIOIIUX  JIIOAEH; OOOCHOBBIBATH M COONIOAATH  MEPBI
npoduiakTUKM MHGEKIMOHHBIX 3a00J7eBaHuM, NMpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHns 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallusiX TPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpPEMEHHBIE HAay4YHbIE OTKPBITUS B O0JacTh OHOJIOTHMH; pa3BUTHE Y
oOy4aroluxcsi MHTEIUICKTYyadbHBIX M TBOPYECKUX CIOCOOHOCTEH B mpoluecce
3HaKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMA U COBPEMEHHBIMH HCCIIEIOBAaHUSIMU B
OWoyoTH, pemaeMbIMU €10 MpoOJieMaMH, METOJIOJIOTHEH  OMOJIOTMYEeCKOTO
WCCJICIOBaHMs, TPOBEACHUS OSKCIEPUMEHTANbHBIX HCCIEAOBAHUN, pEIICHUs
OMOJIOTHMYECKUX 3a7a4, MOJICTUPOBAHMS OMOJIOTUYECKUX 0OBEKTOB U MIPOIIECCOB;



BOCIHUTAHHE y OOYYaIOIIMXCS LEHHOCTHOTO OTHOIIEHHUS K >KMBOW NPUPOJE B
[EJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUECKOH,
TEeHETUYECKOM TpaMOTHOCTH, OOILIEH KyJbTypbl TIOBEICHUS B TMPUPO/IE;
MHTETpaIlMi €CTeCTBEHHO-HAYYHBIX 3HAHMI; MpHOOpeTeHrne OoOydYaromuMUcs
KOMIIETEHTHOCTH B PallMOHAIBHOM MPHUPOIONOIb30BaHUH (COOMIOACHUE MPaBUI
MOBE/ICHUS B TMPUPOJIE, OXpPaHbl BHUIOB, IKOCHCTEM, OHOC(hEphl), COXpaHEHUU
COOCTBEHHOTO 3/IOPOBBSI M 3[0POBBSl OKPYXKAIOLIUX JIoAeH (COOMIOaeHUST Mep
PO IITAKTUKA 3a00JIeBaHMM, 0OecredeHne OE30MaCHOCTH KU3HEICATCILHOCTH B
YpE3BbIYAMHBIX CUTYalMSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM Y YMEHUMN B MMOBCETHEBHOM KU3HU;
CO3JJaHUE YCJIOBUHM JJII OCO3HAHHOTO BbIOOpa OOY4YarOIIMMKCS WHAMBUAYAIbHOU
o0Opa3oBarenbHON TPaeKTOPHH, COCOOCTBYIOLIEN MOCJIETYIOIEMY
npodhecCHOHATFHOMY CaMOOIIPENETICHUIO, B COOTBETCTBUU C WHIAMBUAYATbHBIMU
WHTEpEeCcaMu U MOTPEOHOCTSIMH PETHOHA.
OOmiee 4yMcaO 4YacoB, OTBEACHHBIX Ha HM3y4YeHHE OWOJIOTMM Ha YIIyOJIeHHOM
YpOBHE cpeaHero obmero oopa3oanus, cocraisger 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).
OTOop oOpraHu3alMOHHBIX (QOpPM, METOJIOB U CPEIACTB OOYy4YEeHHs] OHOJIOTHU
OCYIIECTBIISIETCSI ¢ Y4ETOM CHEIU(PHUKU €ro COACpKaHWsS M HaMpaBICHHOCTH Ha
MPOJOHKEHHE OWOJIOTHUECKOTO O00pa3oBaHHs B  OPraHU3alUAX  CPETHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30oBaHMUs.
OO0s3aTenbHBIM YCIIOBHEM MPU OO0yYeHUU OHOJOTMM Ha YriayOJIE€HHOM YpOBHE
SBJISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTU4Yeckux pabot. Taxxke ydactue
0Oy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4eOHO-MCCIIEI0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMpEAeNsAeTCs Y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB i MECTHBIX TPUPOIHBIX YCIOBHIA.
COJEP)KXAHUE OBYUEHUSA

10 KITACC

ConepxaHue TMPOTpaMMBbl, BBIIEICHHOE KYpPCUBOM, HE BXOAUT B TMPOBEPKY
rocyjapcTBeHHoi utoropoi arrecraiuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass Owonorus — KOMIUIEKCHas Hayka. Kparkas ucTtopusi pa3BUTHS
Owosornu.  buonormvyeckue HayKM M HM3ydyaeMble  MMH  MPOOJICMEI.
dyHIaMeHTaIbHBIC, TPUKIAAHBIC W IIOMCKOBBIC HAy4YHBIC HWCCICAOBAHHUS B
OMOJIOTHUH.

3Hadyenne Owonoruu B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cszanHbie ¢ Owonorueld. 3Ha4YeHHWE OWOJOTHUU B



IIPAKTUYECKOM  JESATEIBbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJICHHOCTH, OXPAHE TPUPOBI.
JemoHcTpauumn

[TopTtpetsl: Apuctortens, Teodpact, K. JIuanet, XK. b. Jlamapk, Y. JlapBuH,
V. T'apsen, I'. Mengnens, B. 1. Bepnanckui, U. I1. I1aBnos, Y. 1. Meunukos, H.
. Baswios, H. B. Tumodees-Pecosckuit, [lxx. Yorcon, @. Kpuxk, /1. K. benses.
Tabmuubr U cxembl: «CBsI3b OHOJNIOTMM C JpYrUMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).
Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE
XKupble cucTeMbl Kak MpeAMET u3ydeHus Ouosiorud. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMMHYECKOIO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTb, CIOKHOCTH M
YIIOPSAI0YECHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPTaHU3aLNs,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.
YPpOBHU OpraHU3alMM >KUBBIX CHCTEM: MOJEKYJISPHBIN, KIECTOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOITYJISALIMOHHO-BUI0BOM, DKOCUCTEMHBIN
(6uoreonenoTnueckuit), OmochepHsiit. Ilporecchl, TPOUCXOIANINE B KUBBIX
cucteMax. OCHOBHbIE TpPHU3HAKU >KUBOro. JKW3HB Kak (opMa CylIeCTBOBaHUS
Marepun. Hayku, n3ydaronime xurBble€ CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUN.
N3yuenue >xuBbIX cucteM. Metonsl Ouonornueckoi Hayku. HaOmionenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alusA, MeTaaHanus. [lonsTre o 3aBucumon u
He3aBUCUMOW TniepeMeHHOM. [lmanupoBanue oskcnepumeHnta. IlocraHoBka wu
npoBepka rumnote3. HyneBas runotesa. Ilonstue BIOOpPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBl UWCKakeHUsT Pe3yJIbTATOB JSKcrnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.
JlemoHcTpanumn
Tabnuupl n cxembl: «OCHOBHBIE MPU3HAKU KU3HWY, «BHOIOrMYecKne CUCTEMBI»,
«CBoOiiCTBa KUBOM MaTepum», «YPOBHH OPraHM3allMM JKUBOW IPUPOABDY,
«CtpoeHue KUBOTHOM KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEUECKOro opranuszmay, «buoreouenosy», «buocdepay, «Meronbl nzydeHus
YKABOM IIPUPOIBD.
O6GopynoBaHue: JjabopaTopHOE O0OpyJIOBaHME ISl MPOBEICHHUS HAOIIOJACHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.
IpakTnueckas padora «lcnosb30BaHHE PA3TUYHBIX METOJIOB MPHU H3YYEHUU
YKUBBIX CUCTEM.
Tema 3. buoJsiorust KieTKku
Knerka — cTpyKkTypHO-(QYHKIIMOHANIbHAS €AMHMIIA >KUBOro. MCTOpUs OTKpBITUSA
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxor). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMN KJIETOYHON TEOPUH.



MeToapI MOJIEKYIISIPHOM U KJIETOYHONW OMONOTMH: MUKPOCKOMHUS, XpomaTorpadus,
anexTpodopes, METOJ] MEUEHBIX aTOMOB, g depeHnuansHoe
neHTpudyrupoBanne, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEeKTpOHHAs MUKpockonus. Kougoxranvhas muxpockonus. Bumanvhoe
(npudicuznennoe) uzyyenue Kiemox. JleMOHCTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M. bap.
Tabmuupbr u cxembl: «CBETOBOM MHMKPOCKOM», «JNEKTPOHHBI MHMKPOCKOID,
«HcTopus pazBUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKPOMpENaparbl  pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTnueckass padora  «/3ydyeHue  METOAOB  KJIETOYHOW  OHOJIOTUU
(xpomarorpadus, snextpodope3, auddepeHanbHoe HEeHTPUPYTHUPOBAHUE,
[TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHAN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPO3JIEMEHTHI. Bona u
€€ poJb KakK pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAaHUU KIIETKH,
TEIIoperyasiuuu. MuHepallbHbIE BEIECTBA KIIETKH, UX OMoJornyeckas posb. Posib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckre BemiecTBa  KJIETKW. buonorumdeckue  mnoJumepnl.  benkw.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil mMosiekyibl. [lepBuunas
CTpyKTypa Oenka, MNenTHIHas CBs3b. BTopuuHas, TpeTuyHas, YETBEPTHUUHAS
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Knaccupukauuss  Oenkos.
buonornueckue QyHkium 6enkoB. /Ipuonsi.

YrneBoasl. MoOHOcCaxapuapl, OWCAXapUIbl, OJIMTOCAXapHUAbl W IOJUCAXAPUIBL.
OO6muit  maH cTpoeHuss U (PU3MKO-XMMHUYECKHE CBOMCTBAa  yrJI€BOJIOB.
buonornyeckue QpyHKIIMU YIII€BOIOB.

Jlumuael. T'mapodunsHO-TUApOPOOHBIE CcBoiicTBA. Kiaccudukanus nmumumos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OO1IMe CBONCTBAa OMOJIOrMUECKUX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTB K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCIHOT.
Hyxneorunpl. [lpunnun xomruiementapuoctu. IIpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornueckue Gynkiuu JJHK.
Buaer PHK. ®ynknuu PHK B knetke.

Crpoenue mosekynbsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (YHKIIUU B
kietke. /Jlpyeue uyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.



CrpyktypHas Ouosorus: OUOXUMHUYECKHE U Ouoduznueckue UCCae0BaHUS
cocTaBa W IPOCTPAHCTBEHHOW CTPYKTypbl Ouomoliekyn. Moodenupoesanue
CMpPYKmMypsl U QYHKYUli OUOMOAEKYI U UX KOMNIIekcos. Komnviomepnuwiil ouzaiin u
OpeanuyecKull CUHme3s OUOMONIEKYN U UX HENPUPOOHBIX AHATO208.

JdeMoHCcTpanuu

IToptpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XMMHYECKUMX DJIEMEHTOB B HEKHBOW IPUPOIEY,
«Pacripeenenne XuMAYECKUX JIEMEHTOB B )KUBOU IPUPOIE.

Tabmuupr m  cxembl: «llepuognueckass TabnuIa XHUMHYECKUX 3JIEMEHTOBY,
«Ctpoenue MoJsieKynbl BOIbD», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJIEKYI
yraeBofoBy, «CTpoeHHe MOJEeKyd JMNUI0B», «HyKIenHoBblE KUCIOTBI,
«Crpoenune Monekyabl ATO».

O6opynoBaHue: XUMUYECKAs IOCYJIa U 000pyAOBaHUE.

JlabopaTopnass padora «OOHapyxeHue O€JIKOB C MOMOUIbI0 KaueCTBEHHBIX
peaKIui».

JlabopaTopHas padora «lccneqoBanne HYKJIEMHOBBIX KHCIIOT, BBIICJICHHBIX W3
KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIIUM KJICTKH

Tunsl KJIETOK: AYKapHUOTHYECKAS " IPOKapUOTUYECKAS.
CtpykTypHO(DYHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTudeckon kieTtku. KieTouHnas creHka OakTepuil U apxew.
Oco0EHHOCTH CTPOEHUSI TeTepOTPOPHON U aBTOTPO(HON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHue W (PyHKIIMOHUPOBAHUE DYKapUOTHUECKOW KieTku. Ilnaszmatuyeckas
MeMmOpana (tutazmasiemma). CTpykTypa mjia3MaTuueckoil MemOpanbl. TpaHcmopT
BELIECTB  Yepe3  IUIa3MAaTHMYeCKyl0 MeMOpaHy: mnaccuBHbIA  (auddysus,
oOneruéHHas nudQysusi), axkTUBHBIA (NEPBUUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpaHcnopT). [lonynponunaemocts MemOpanbl. PaboTa HaTpHiiKaaIuMeBOTro Hacoca.
OHJIOIUTO3: MUHOIUTO3, (parouuTtos. Jk3ouuto3. Kierounas crenka. CTpykrypa u
(GYHKIIUY KIIETOYHOW CTEHKH pacTEeHUM, TPUOOB.

[uronna3sma. [lurto3zons. Ilutockener. [IBuxeHue uurtoriazMbl. OpraHouibl
kjneTkd. OJIHOMEMOpaHHbIE OpPraHoWAbl KIETKH: JHAOIIa3MAaTHYeCKas CeThb
(BIIC), anmapar I'onbaxu, JTM30COMBI, UX CTpoeHuE W (yHKUMH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OPraHouAoB KieTkh. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHylspHBIA)  SHIOIUIa3MAaTHYECKUN
petuxkynyMm. CekperopHast GpyHkuus anmapata [onbmxu. Moodugukayus benxos 6



annapame [onvooxcu. Copmuposxka 6enxos 6 annapame Ionvoxcu. Tpancnopt

BENIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kilerounslii cok. Typrop.
[TonyaBTOHOMHBIE OPraHOUbI KIETKH: MUTOXOHJIPUU, TIJIACTUIBI.

IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepesckosckuti,

JI. Mapeynuc). Ctpoenne u GyHKIUM MHUTOXOHApWUN u Tutactun. [lepBuunsie,

BTOPHUYHBIE U CJIIOKHBIC IIACTUABI (DOTOCHHTE3UPYIOIINX DYKaPHOT.

XJI0pOIIACThl, XPOMOILIACTHI, IEHKOIIACTHI BHICIITMX PACTECHUM.

HememOpanubie opranouabsl kietku CrtpoeHue u GYyHKUMM HeMeMOpaHHBIX

OpTraHOHI0B KJICTKH. Pu6ocomel. Ilpomeoscymounvie Qunamenmeo.

MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBpbIIEUHbIE  KIIETKU.

AxmuHosble KOMNOHeHmMbl HeMmbluleunblX Kiemok. MukpoTpy6ouku. Kierounbrit

neHtp. CTpoeHue ¢ JABUKEHUE KIYTUKOB U PECHUYEK. MUKpPOTpyOOUKH

nuTomia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u

Mukpompyboukamu. MomopHvie 6enku.

SAnpo. O6Gomouka siapa, XpPOMATHH, KapHoIUia3Mma, SAPBIINIKH, UX CTPOEHUE U

byukuuu. SnepHpiii O0enkoBbI MaTtpukc. lIpocTpaHCTBEHHOE pPacHOIOKEHHE

XpOMOCOM B UHTepazHOM sfnpe. Iyxpomamur u 2eemepoxpomamutr. benku

XpOMaTuHa — THUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumo3se. Foephbiii

MPancnopm.

Knerounbie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3SYKApUOT

(pacTUTenbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuun

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuie u cxembl: «CTpOEHUE SYKAPUOTUUECKOH KIIETKN», « CTpOCHUE KUBOTHOM

KIEeTKN», «CTpOEHHE pACTUTEIBHON KIETKN», «CTpPOCHHE MUTOXOHIIPUNY,

«SAapo», «CtpoeHre NpoKapuOTUYECKON KIETKH.

OOopynoBaHue: CBETOBOM  MHMKPOCKON, MHKPOINpENapaTbl  pPaCTUTEIbHBIX,

YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepUaTbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUs KIETOK Pa3InYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KICTOUHON MEMOPAHBD.

Jlaboparopnass pabGora «JVccnenmoBanue mazMonM3a M JIEMJIa3MOJIM3a B

PACTUTEIIBHBIX KJIETKAX).

IpakTnueckass padora «V3ydyeHue ABMIKEHUSI IMTOIUIA3Mbl B PACTHUTEIBHBIX

KJIETKAX).

Tema 6. O0OMeH BelIeCcTB M NPeBpPallleHUe JHEPIUH B KJIETKe

AccuMWIIALIMS ¥ TUCCUMMIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa

BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIA. YyacTue KHUCIOpoJa B OOMEHHBIX

npoleccax. OJHepreruueckoe obOecrnieueHue KieTku: mnpeBpauieHue ATO B

oOMeHHbIX Tporeccax. DepMEeHTATUBHBIM XapakTep peakuuid KIETOYHOTrO



Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAaHHW3M JICHCTBUSI.
Kodepmentsl. Otnuuus (epMEHTOB OT HEOPTaHMUYECKHUX KaTaM3aTOpPOB.
benknakTuBaTOpHI 151 OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOpPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IUUHbBIX (DAKTOPOB.

[lepBUYHBIM  CHUHTE3 OpraHMYEeCKMX BemlecTB B  KieTke. DorocuHTEs.
AnokcueenHblll U oKcueeHHbll omocunmes y oaxkmepuu. Ceemocobuparowue
nuUeMeHmsl U NUSMEHMbl PeakyuoHno2o yenmpa. Ponb XJIOpOIUIacToB B Ipouecce
dotocunTe3a. CBeToBas u TeMHOBas (pa3el. Domoovixanue, Cs., C,. u CAM-munuol
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pa3iauuHbIX (PaKTOpOB
Ha CKOPOCTh (poTOoCHHTE3a. 3HAUYEHUE (POTOCHHTE3A.

XemocuHnTe3. PazHooOpasue opraHm3MoOB-XEMOCHHTETUKOB: HHUTpUDHUIMPYIOLTHE
OakTepuu, xKenez00aKTepur, CepoOaKTepuu, BOJOPOJHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHaspoOHble opranusmbl. Buasl Opokenus. IIpogykTel OpokeHHS U HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AspoOHBbIe OpraHU3MBI. Drtansl HSHEPreTUUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.
buonornueckoe OKHCIIEHME, WIM KIETOYHOE AbpIXaHue. Poinb MHUTOXOHApHUM B
npolieccax ouonornyeckoro okucieHus. [uknnueckue peakunn. OKUCIUTEIHHOE
dbochopunupoBanue. Onepeusi membpannoz2o 2epadueHma npomonos. Cunmes
ATD: paboma npomonnou AT®-cunmasel. llpeumyinecTBa a’poOHOT0 MyTH
oOMeHa BellecTB nepea aHadpOoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.
JlemoHCcTpanumn
IToprpersr: k. Ilpuctmm, K. A. TumwupszeB, C. H. Bunorpanckui, B. A.
Ourensrapar, 1. Murtuem, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «®DoToCHUHTE3», «DHEPreTHUecKuid oOMeH», «buocuHTe3
oenka», «CtpoeHue hepMeHTa», « XeMOCHHTERY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHUE JUISI TPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIIAPATOB.

JlaGopaTopHas pabora «/3ydeHue KaTaJuTUUECKON aKTUBHOCTH (DEpMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIM KaTalasbl)y.

JlaGopaTopnas padora «/3yueHue pepMEHTAaTUBHOTO paCIICILUICHUs TTEPOKCHIA
BOJIOPOJIa B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHasi padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.
Tema 7. HacaeacrBenHasi uHGoOpMAaIus U peajin3anus eé B KIeTKe
Peakiuu matpuyHOoro cuHTte3a. I[IpUHLIMN KOMILJIEMEHTAPHOCTH B PEAKIHUAX
MaTPUYHOIO CUHTe3a. Peanusanus HaciaeacTBeHHOM MHpopManuu. ['eHeTruueckuit



KOJ, €ro cpoucrBa. TpaHckpunuus — Marpuudbii cunTe3 PHK. IlpuHnmmnsr
TPAHCKPUIIWH: KOMIUIEMEHTaAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.
Tpancnauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OGuocunTtese Oenka.
VYcnous Ouocunte3a Oenka. KoaupoBanue amuuHokucinoT. Pons pubocom B
OnocuHTese Oernka.

Cogpemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzalysi reHOMa Yy
IPOKApUOT U 3YKapHOT. Perynsius akTUBHOCTHM T€HOB y NpPOKapuoT. ['mmore3a
onepoHa (®. XKaxo0, XK. Mano). Mozrexynsapusie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2eHog. Perymnsius 0OMeHHBIX
nporeccoB B KieTke. Kiietounblii romeocTas.

Bupycel — HeknetouHbsie (OpMBI KH3HM M OOJMraTHele mapasutbl. CTpoeHue
IIPOCTBIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHbili Yuki
JIHK-cooeporcawux supycos, PHK-coodeporcawux supycos, baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBaHusi uesnoBeka, XUBOTHBIX, pactenuit. CIINJ, COVID19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6onvwux maccusos («bigdatay)
CMPYKMYpHuIX OuoI02udeckux oannvlx. Hanomexnonozuu 6 6uonocuu u meouyune.
Ilpoepammupyemvie  @pynkyuu  6enxos.  Cnocobvl  O0ocmasku  1eKapcme.
JlemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmumer 1 cxemsl: «buocunTe3 Oenkay, «l'eHernueckuit kom», «Bupych»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Krnerounslii niuki, ero nepuoas! u perynsmus. Uarepdasza u muto3. OcobeHHOCTH
mpoiieccoB, Tmporekaronux B wuHTepdaze. [loaroroBka KIETKH K JEICHUIO.
IIpecunteTnyeckuii (MOCTMUTOTHUYECKHI), CHHTETUUECKUM W TTOCTCUHTETUYECKUM
(IpeMHUTOTUYECKUI) IEPHOIBI UHTEP(DA3HI.

Marpuuneii cunre3 JAHK — permmkanusa. Ilpuaouner permmkannn  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIIEIBHOCTD.
Mexannzm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTunl. JIMIiouaHeld U
raruiouHBI  HAOOpPHl  XpoMocoM. ['omosormunbie  XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue knetku — mMuTo3. CTaguu MHUTO3a W MPOUCXOJSIINE B HHUX MPOLECCHI.
Tuner muto3a. KapuoknHes u nuTokuHes3. bruosornueckoe 3Ha4eHUE MUATO3A.



Perynsamnmst MUTOTHYECKOTO TTMKIIA KIeTKH. [Iporpammupyemasi kinetouHasi THOEIh
— aIonTO3.

Knerounoe sapo, xpomMocombl, (GYyHKIMOHANbHAs TE€HOMHKA. MexaHuzmul
npoaugepayuu, oupgepenyuposxu, cmapenus u eubenu Kiemok. «lLlugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemkKu.
JdeMoHCcTpanuu

Tabmuupr w  cxembl: <« KW3HEHHBIA LMK KIETKW», «Mutod», «CrpoeHue
xpomocom», «Perumkanus [JHK».

ObopynoBaHue: CBETOBOMl MHKPOCKOI, MUKporpenaparsl: «MHTO3 B KIETKax
KOpEIIKa JIYKa».

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPEApATAX .
Jlaboparopnasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKPOTIpETIapaTax ).

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

buonoruueckoe pazHooOpa3ue opraHu3MoB. OIHOKJIETOYHbBIE, KOJOHUAJIBbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KU3ZHENEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJAHOKIETOYHBIE TPUObI, OJHOKJIETOYHBIE BOJAOPOCIH, APYIrHe
npotucThl. KoJIoHHaNbHbIE OPTaHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusM Kak eguHoe 1emnoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHA,
MPOBOJIAILASL, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOCHMs, (PYHKUUU U
PaCIIOJIOKEHUS TKAaHEN B OPraHax PaCTCHUM.

TkaHW JKMBOTHBIX M YEJOBEKA. THUNBI >KUBOTHBIX TKAHEW: OSIUTEIMAIIbHASA,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PacCIOJIOKEHUS TKAaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI
OPTraHOB XMBOTHBIX U 4YeOoBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrtenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHUM ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBI>KEHHE OpraHu3MOB. J[BM)KEHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOUIIHOE,
KTYTUKOBOE, PECHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHHI: TPOMHU3MBI U
HACTUU. JI[BMKEHME MHOTOKJIETOYHBIX MKHWBOTHBIX U YEJIIOBEKA: MbIIICUHAS
cuctema. Pednekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iuranue opranusmoB. [lornoumieHre BOABI, YTIEKUCIOTO ra3a U MHUHEPAIbHBIX
BelleCTB  pacTeHusmu.  [Ilutanme  XKUBOTHBIX.  BHyTpumonoctHoe  u
BHYTPUKIIETOYHOE NuIeBapeHue. [IuTaHue MO3BOHOYHBIX >XKUBOTHBIX. OTHEIbI



MHIIEBAPUTENBHOIO TpakTa. [lumeBapurtenbHbie xenesbl. [lnumieBapurenbHas
CHUCTEMa YEIJIOBEKA.

Jlpixanue opraHu3MoB. Jlpixanue pacteHui. [lpixanue KuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe Apixanue. JlpiIxaTtenbHasi MOBEPXHOCTb.
XKabepnoe u néroyHoe apixaHue. J{pIxaHne Mo3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
DBOJIIOIUOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucreMa 4YesioBeka. MeXaHu3M BEHTWISIUWUA JETKUX Yy NTHI[ U
MJIeKONUTAaOMuX. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcropT BelIECTB y OpPraHu3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUM.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE coCcyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepala v €€ peryisauus.

Brigenenue y opranusMoB. BeiaeneHue y pacreHuil. BuineneHue y KHUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHOE€ BCAaChIBAHME KaK MEXaHM3Mbl pPabOThl OpraHoB BbiAeleHUd. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIIACIUTEIBHON cHCTeMaMU. Belienenue y
MMO3BOHOYHBIX XKMBOTHBIX U uesioBeka. [louku. CTpoeHne u (yHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amura y Opraau3MoB. 3aiiiuTa y OJHOKJIETOYHBIX OpraHnn3mMoB. Criopsl OakTepwii
U UUCTBHl MPOCTEUIIMX. 3alluTa y MHOTOKJIETOYHbIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM U XMMUYECKOM 3a1TUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alIuTa
opranu3ma oT Oonesneir. HMMMmyHHas cucrema 4yenoBeka. KieTouHbll
TYMOpPaJIbHBIA UMMYHUTET. BpokaéHHbli ¥ npuoOpeTéHHbIN crnenuduaeckuit
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHutera (II. Opmux, ®. M.
bepuner, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBAHUA.

PaznpaxxumocTts u perynsauus y opranu3MoB. Pa3npakuMoCTb y OJHOKJIETOUYHBIX
opranu3moB. Takcucel. PazgpaxumocTs W perynsiuuss y pacreHud. PocToBbie
BEILIECTBA U UX 3HAUYECHUE.

Hepsnas cucrema u pediekropHas peryisiius y >kKuBoTHbIX. HepBHas cuctema u
e€ oTAenbl. OBOJIOUMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy
KUBOTHBIX. OTIENIBl TOJOBHOTO MO3ra TO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexropHas ayra. bezycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHast perymdanuss W SHIOOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
Kene3pl HSHOOKPUHHOM CUCTEMBI M UX TOPMOHBL. JlelicTBUE TOPMOHOB.



B3aumocBs3p HEpBHOW M SHAOKPUHHOW cHcTeM. [ unoramamo-runodusapHas
cucrema.

JemoHcTpauumn

[Toptpert: U. I1. I1aBnoB.

Tabmumsr u cxembl:  «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE
Bogopocimy», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PaCTCHHW,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOJIsD,
«CTpoeHHE NHUCTOBOM IUIACTHHKW», «TKaHM >XKUBOTHBIX», «CKEJeT 4Ye0BEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

CHUCTEMAY, «HepBHass  cucremay, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplenurenbHas CUCTEMay, «IOHIAOKPUHHAA cHUCTeMa», «CTpOEHME MBIIIBDY,
«Ammynurer»,  «KumeunonosoctHeie», «CxeMa  TNUATAaHUA  PACTECHUIN,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHDY,
«Crpoenue nnanapum», «BHyTpeHHee CcTpoeHne H0KIEeBOro 4depBs», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nTuny», «HepBHas — cuctema
MIIeKOTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl  OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIpENapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXXHMX, UBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opy0oBaHuE AJI IEMOHCTPAIIMHU TTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacHieruieHus Kpaxmasia U OelIKOB Mo ecTBrueM (hepMEeHTOB, 000pyAOBaHHUE IS
JEMOHCTPALUU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUI, MOJIEJIH TOJIOBHOTO MO3ra Pa3jIMYHbIX )KUBOTHBIX.
JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlabopaTopHas padora «/3ydyeHne TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHM3MOB

@dopMbl pa3MHOKEHUSI OpPraHU3MOB: Oecmojoe (BKJIIOYAash BETETAaTUBHOE) U
noysioBoe. Buasl  Gecnonoro  pa3MHOXKEHHUS:  [MOYKOBAaHUE,  CIOPYJIALMS,
dparMeHTaius, KIOHHPOBAHUE.

ITonmoBoe pazmHokenue. [lonoBeie KiIeTKU, WK rameTbl. Meio3. Ctaauu meiosa.
[ToBenenue xpomocoM B mero3e. Kpoccunrosep. buonornueckuii CMbICI Me03a 1
IIOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.



[Ipen3aponpimieBoe pasButve. lameroreHe3 y >KUBOTHBIX. [lOJOBBIE KeIe3bl.
ObpasoBanue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepMaTorenes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmionoTBOpeHHEe W AMOpPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NupauBuyaibHOE pa3BUTUE OPraHu3MOB (OHTOreHe3). DMOpPHOJIOTHS — HayKa O
Pa3BUTUM OPTaHU3MOB. Mopghoeenes — 00Ha u3 21agHulx Npoodiem 3MOPUOTIOCUL.
Konyenyuss mopghocenos u mooenu mopgoeeneza. Craguum sMOpuoreHesa
KUBOTHBIX (Ha TmpuMmepe Jarymku). [pobGnenwe. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HeoepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OcoOeHHOCTU JApOOJIEHHUS MIEKONMMUTAIOIIUX. 3apOJIbIIIEBbIE JUCTKH
(racTpysnsanusi). 3akiiajgKka OpraHOB U TKaHEHW U3 3apOIbIIIEBIX JUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHATIbHAS WHAYKIUSA).
3aknazka TIUIaHa CTPOEHMSI JKUBOTHOTO KAaK  pE3yJbTaT HUEPapXUUYECKUX
B3aUMOJICUCTBUI TE€HOB. BiusiHue Ha 5MOpPHUOHANIBHOE pa3BUTHE PA3IUUYHBIX
(aKTOPOB OKPYkAIOIIECH Cpe/Ibl.

Poct u pa3zButue kuBoTHBIX. [locTamOpuoHanbubii iepuo. [IpsiMoe u HenpsiMmoe
pazButue. PaszButne ¢ MeramMopo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX
KUBOTHBIX. bHojormyeckoe 3Haye€HUE MPSIMOTO W HEMPSMOTO pPa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumsl pocTta KUBOTHBIX. PaKTOPHI PETYIISIIIUU POCTa
KUBOTHBIX M 4esioBeka. CTaiuu MOCTAIMOPHUOHATIBLHOIO PA3BUTHS Y JKHUBOTHBIX U
yenoBeka. Ilepuonpr oHTOreHeza uyenoBeka. (CrapeHHMe H  CMEPTh  Kak
OMOJIOTUYECKHE MPOLIECCHI.

PasmHOXeHMe W pa3BuTtHe pacTeHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM TIuKJIe pacteHud. OOpa3oBaHue CHop B Tpoiecce Menosa.
I'amerorenes y pacrenuid. OIUTOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OII0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lIneman.

Tabmumer m  cxembl: «BereratuBHOe pasmHOXeHHE», «THIIBI OECIONOro
pa3sMHOXeHUsD», «Pa3zMHOXEHUE XJIaMUJAOMOHANb», «Pa3MHOKEHHE SBIIICHBI»,
«Pa3MHOXeHHEe THAPBD, «Melosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
SUIEKIIETKH U crepmaTo3ousa», «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne nsarymku», «JIBOMHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX pPACTEHUI»,
«CtpoeHue ceMsH OJHOJOJBHBIX U JBYIOJIBHBIX pAaCTECHUN», «KU3HEHHBIN LUK



MOpPCKOM  KamyCTbD», <«JKM3HEHHBIM UHMKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpOIpenapaTrsl —SHUIEKIETOK |
CIIEpPMATO30U/I0B, MOAENb «LIUKII pa3BUTHSA JIATYILIKN.

JlaGopaTtopnasi padora «l3yuyeHHe CTpPOECHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisBJIEHME TIPU3HAKOB CXOJCTBA  3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI.
Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH
OpPraHu3MoB

Hcropusi cTaHOBIIEHUS U Pa3BUTHsI T€HETUKH Kak Hayku. PaGotel I'. Mennens, I
ne ®puza, T. Moprana. Ponp oTe€4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'E€HETHKHU.
Pa6oter H. K. KonbrioBa, H. 1. Basunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TMOHSATUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIEC IIPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPUIBI, TEHOTUII, (DEHOTHTI.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUAOJOTUYECKUM,  IUTOJOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JdemoHcTpanuun

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.
JlaGopaTopHasi padora «JIpo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHMIN).
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBbiil 3akoH MeHaenst — 3aKoH €auHO00pa3us
ruOopu 0B mepBoro mnokojeHus. IlpaBuno gomuHMpoBanusg. Brtopoil 3akoH
Mengenss — 3aKOH paculeIUIeHUs: NOpu3HakoB. lLluTonorndeckre OCHOBBI
MOHOTHOPHUTHOTO CKpEIIMBaHus. [ uoTe3a YMCTOTHI raMer.

AHanmuzupyroniee ckpemmBanue. [IpoMeXyTOuHBI XapakTep HacjeI0BaHUsI.
Pacmierienne nmprusHakoB NMpyU HEMOJIHOM JOMUHUPOBAHHH.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBHCHMOTO
HacJeIOBaHMWS  TpU3HakoB.  [[uTomormueckue  OCHOBBI  JTUTHOPUIHOTO
CKpPELIMBAHUA.

CuemnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJIOBAHWE TIE€HOB, HAPYIIECHHUE CLEIUIEHUS MEXIy TeHaMH. XPOMOCOMHAas
TE€OPHUs HACIEACTBEHHOCTH.



I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M OIPENEICHUs MOoJa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEPOraMeTHBIA IMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMOcoM. HacnenoBanue nNpru3HakoB, CHEIUIEHHBIX C ITOJIOM.
I'enotn kak uenoctHas cucreMa. llneioTporus — MHOKECTBEHHOE NIEWCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3auMoAeicTBHE HEaUIENbHBIX T'EHOB.
Komnnementaprnocts. Onuctas. [lomumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHUSl PACTEHUM, KMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3HOIOTUYECKUX  MPOILIECCOB, TMOBEICHUA U  KOTHUTUBHBIX  (DYHKIIMA.
['eneTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Mapa3uT» U «XO3IUH — MHKpoOHOM». ['eHeTHueckue acmheKkThl KOHTPOJII U
U3MEHEHHS HACJEACTBEHHON MHMOpPMAIIMU B TTOKOJICHUSX KJIETOK U OPraHU3MOB.
JdemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsbl: «llepBblii U BTOpoW 3akoHbl Menpaens», «TpeTuil 3akoH
Mengens», «AHaIU3UpPYylOLIEee CKpelmuBaHue», «HemomHoe aoMUHUpOBaHUE,
«CuernieHHOe HacleI0BaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denmoBeka», «Kapuotun gpozoduiby, «Kapuotun OTHIBD,
«MHOX€ECTBEHHBIN ajUIeNu3M», « B3auMoIenCTBUE TEHOBY.

O6opynoBaHue: MOJAENb ISl JEMOHCTpAIlMd 3aKOHOB €AUHOO0Opasusi TMOPHUIOB
IIEPBOr0 TOKOJIEHUS M PACHICIUIEHUS MPU3HAKOB, MOJEIb IS JAEMOHCTpaluu
3aKOHAa HE3aBUCUMOIO HACJE€NOBaHUS INPU3HAKOB, MOENb ISl AEMOHCTpaUuu
CLEIJICHHOTO HACJIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOIN, MHUKpOIIpENapar:
«JIpozodumay.

IIpakTuyeckas padora «/3ydeHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS
y ApO30(UITBD.

IIpakTuyeckas padora «/3yyeHue pe3yabTaToB AUTUOPUAHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3aKk0oHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTMna W cpeabl  npu  (GOpMUpPOBAHUM  (PEeHOTHIIA.
N3menunBOCTh Tipr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buisl
W3MEHYMBOCTU: HEHACJIECTBEHHAS U HACJIEACTBEHHAS.

MoaudukanmonHas  U3MEHUYMBOCTh. Pomb  cpeapl B (GOpPMHpPOBAHUU
MOJAU(PUKALUOHHON M3MeHurBocTH. HopMa peakuuu npusHaka. BapuanroHHbIN
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKaIMOHHON
U3MEHUYMBOCTH.

I'enoTunuyeckass u3MEHUYMBOCTh. (CBOWCTBA TE€HOTUNUYECKOM HW3MEHYMBOCTH.
Buipl reHOTUTIHYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHASI.



KoMmOvHaTtiBHasT uW3MEHUYMBOCTH. Meio3 © TIOJIOBOM TIpollecC — OCHOBA
KOMOWHATUBHOW U3MEHYUBOCTH. POIb KOMOMHATUBHON N3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOT0 pa3HOO0pa3us B Mpeesiax OJHOTO BU/A.

MyTallMOHHAasE W3MEHYMBOCTh. BHIBl MyTalnMil: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUMPOBAaHHbIE MyTauuu. SnepHele U
quToIa3MaTuueckue mMyranuu. CoOMaTHYECKHE M TOJIOBblE MyTaluu. [IpuymHbL
BO3HMKHOBEHHs MyTanuuid. MyTareHbl W WX BIHSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIL[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHUX pPSAIOB B
HacnencTBeHHOM m3meHunBocty (H.W. BaBuioB). BHesinepHass U3MEHUMBOCTh U
HACJIEICTBEHHOCT.

Onuzenemura u dMU2eHOMUKA, POJib INULEHEMUUEeCKUX aKmopos 8 Hacae0o8aHuu
U UBMEHYUBOCMU (PeHOMUNUYECKUX NPUIHAKO8 Y opeanu3mos. JleMoHcTpanumn
[Toptpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuubr  u  cxembl:  «Buasl  u3meHuMBOCTH»,  «MoauduxkanmoHHas
M3MEHYMBOCTHY», «KOMOMHATHBHAsA N3MEHUYUBOCTHY, «Meio3»,
«OmnonorBopenue», «I'enernueckue 3a00aeBaHus YeI0BEKay, «Buabsl MyTauuiny.
OOopynoBaHue: 3JKHBbIE W TepOapHble HK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMHU BUAAMH U3MEHYUBOCTH.
JlaGopaTopnas pab6ora «VccienoBaHue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON
n3MeHunBOCTH. [locTpoeHne BapualimoHHOro psiia U BApUAlMOHHOW KPUBOM.
IIpakTnueckas padora «Myrtanuu y P30 HITbI (Ha TOTOBBIX
MUKPOIIpENnapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kaprnotun 4enoBeka. MexayHapoaHasi IporpamMma HCCJIEIOBAHHMS TE€HOMaA
yenoBeka.  Meroapl  M3y4eHHs ~ TEHETMKM  YeJOBEeKa:  TIEHEATOTMYECKHU,
OJTM3HEIOBBIH, LIMTOr€HETUYECKUM, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHUIA. CoBpeMeHHOe ONPEAECTICHUE TE€HOTHUIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00sieBaHUsI YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
0o0Jie3HM 4YeloBeKa. boJie3HW C HAcleJCTBEHHOM MpelpacioyioKEeHHOCTHIO.
3HaueHWE MEIMUIIMHCKON T'€HETHKU B MPEJOTBPAIICHUH U JICUEHUHU T'€HETUYECKUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJbTHupoBaHue. CTBOJIOBBIC
KJIETKU. [IOHATHE «TeHETHMYECKOro rpy3a». DTUYECKUE ACIIEKThl UCCIEIOBAHUN B
o0JacTy pelakTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue  QakTopbl  MOBBIIEHHOW  YYBCTBUTEIBHOCTH  4Ye€JlOBEKa K
(Gu3rUecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpepl. I'eneTnyueckas
IPEAPACTOJIOKEHHOCTD YEIOBEKA K MTATOJIOTHUSIM.



JdeMoHCcTpanuu

Tabmuupr m cxembl: «Kapuotun uyenoBeka», «MeToabl H3y4eHUS TE€HETUKH
4esioBeKay, «l'eHeTnueckue 3a00J€BaHUsl YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOM.

Tema 15. Cennekunsi OpraHusMoB

JlomecThKanus U CeNeKUus. 3apoKICHUE CEIEKIUH U JOMECTUKauuu. Yuenue H.
N. BaswioBa o lleHTpax NpPOUCXOXKIEHHUS W MHOIro00pa3usi KyJbTYPHBIX
pacteHuil. Posib cenekuuMy B CO3JaHUM COPTOB PACTEHHA W TOPOJ KUBOTHBIX.
Copt, mopona, mTamMMm. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHOMN
m3menunBoct H. V. BaBuioBa, ero 3HaueHue AJisl CEJIEKIIMOHHONW PaOOTHI.
Meroabl  ceneKIMOHHOM  paboTbl. MCKyccTBeHHBI OTOOp: MacCOBBIM U
VHIUBUTYAJIbHBIM. Jrtarnsl KOMOMHAIIMOHHOMN CCJICKIIUU. HUcnrwiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLICHKHU
(eHOTHIA MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolIbio aHanu3a JIHK.
NckyccTBEHHBIN MyTareHe3 Kak METO]l CeNEKIIMOHHON paboThl. PaguaniMoHHbINA U
XUMUYECKU MyTareHe3 KaK MCTOYHUK MyTalud Yy KYyJbTYpPHBIX (opM
opranu3MoB. lcrnosib30BaHWE TE€HOMHOTO  pEJAaKTUPOBAaHUS U METOOB
pexkoMOuHaHTHBIX JIHK 1151 mosmydeHust iCXOAHOTo MaTepuaa Jjsl CeIeKIUU.
[Tonyyenue monurmionoB. BHyTpuBumoBas rubpuausaius. binskopoacTBeHHOE
CKpeIllMBaHue, WM UHOpuAUHT. HepoacTBeHHOE CKpelMBaHue, UIU ayTOPUIMUHT.
I'ereposuc u ero nmpuuuHsl. Mcnosib3oBaHue rerepo3nca B cenekuu. OtnanéHHas
rubpuauzanus. [Ipeogonenue Oecrionus MEXBHAOBBIX THOpUAOB. JlocTikeHUs
CEJIEKIINU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHHe M W3YYEHHUE TNeHETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN M HUX
JUKHUX POJIAYEN JUIsl CO3JaHUsl HOBBIX COPTOB U TMOPUIOB CEIbCKOX035HCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U  NPOMBICIOBHIX  JHCUBOMHBIX 6 YENAX )IYUUuleHUs.
Cyuecmeyowux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM YUcle C
npUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuu

[Toptpetsi: H. M. Basunos, M. B. Mwuuypun, I'. JI. Kapnewenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl u cxembl: «LIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHmi», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHUBOCTHY,
«Metoppl cenexkuumny, «OTnanénnas ruopuauzanus», «MyrareHes».
JlaboparopHasi padora «lI3ydyeHne COpPTOB KyJIbTYpHBIX PAacCT€HHA H MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOI0B CENIEKIIUA PACTCHUIN.



IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

IKckypeus «OCHOBHBIE METOBI M TOCTHIKEHUS CEJIEKIIMM PACTEHNUN U )KUBOTHBIX
(Ha CEeIEKUMOHHYIO CTaHIIMIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENBHBIN Y4aCTOK,
B TEIUIMYHOE XO34KWCTBO, B Ja0OpAaTOPUIO arpOyHHUBEPCUTETa WM HAYyYHOTO
IIEHTPa)».

Tema 16. buoTexHoJI0rMs U CHHTETHYECKAsA OMOJI0T U sl

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, WX XapaKTepHCTUKa. TpaguiMoHHass  OHUOTEXHOJOTHS:
XJIeOONEYeHHe,  MOJYYEHHE  KHCIOMOJIOYHBIX  IMPOAYKTOB,  BHHOJEIIHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJOTHYECKUX TEXHOJOTHH.
[Ipou3sBoAcTBO O€nKa, aAMUHOKUCIOT U BUTAMHUHOB.

Co3aHre TEXHOJOTMA W HMHCTPYMEHTOB LEJIEHAIPABICHHOIO W3MEHEHUs |
KOHCTPYUPOBAHUs '€HOMOB C LEJIbIO MTOJYyYEHHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUUECKUE TTYTH.

Kierounass wHxkeHepus. MeTonbl KyJnbTyphl KJIETOK W TKaHEH pacTeHUM U
KUBOTHbIX. Kpunobanku. Comaruueckas ruOpuau3anuss HW  COMaTHYECKUN
sMOpuoreHe3. lcnonb3oBaHWE TaIllJIOWJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonb3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpEeHHE. PekoHCTpyKuus
ANIEKIIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMM SIEpP KIIETOK.
Texnonoeuu 0300po6IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpoOMOCOMHass W T€HHasg WHXEHEpus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomonHanTHeIX J{HK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHUs U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUHU.

Meauuunckue — O6uorexHosnoruu.  [loctreHomHass  uudpoBas — MeAMIIMHA.
[MIIPauarnocTuka. MeTaboOMHBIN aHATN3, TEHOIICHTPUYECKUM aHaIU3 MPOTEeOMa
YeJIOBEKA ISl OLIEHKH COCTOSIHUS €ro 3740poBbs. Mcmonb30BaHHWE CTBOJIOBBIX
kjneTtok. TapretHas Tepanust paka. 3D-OumoumkeHepuss [ pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHM, CO3MaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUWA TPEXMEPHOro OMOmpUHTHUHTa U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIUIIUHBI.

Co3nanue BEKTOPHBIX BAKIMH C 10 00eCTeueHUs] KOMOMHUPOBAHHOM 3alUThI
or Bo30ymuteneit OPBW, ycraHoBieHHME  MOJIEKYJSPHBIX  MEXaHU3MOB
¢ynkumonuposanus PHK-cogepxkamux BUPYCOB, BBI3BIBAIOLIUX OCOOO OMACHBIE
3a00JI€BaHNUs YEJIOBEKA U )KUBOTHBIX.



JdeMoHCcTpanuu

Tabmuipelt u cxeMmbl: «lcnosib30BaHUE MUKPOOPTaHU3MOB B IMPOMBIIUICHHOM
MPOU3BOJICTBEY, «KiieTounast umxeHnepus», «['eHHast HHXEHEpUs».
JlaboparopHnasi pabora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTnueckasi padora «llonyyeHre MOJOYHOKUCIBIX IPOLYKTOBY.

IKekypeuss  «bHOTEXHONOTHMS —  BaXXHEWIass TPOU3BOJUTENIbHAS — CUJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJTIOIHOHHBIX NMPEACTABJICHUN B
Oonosorum

OpomonnoHHas teopus Y. /lapBuHa. [Ipeanocsliky BOSHUKHOBEHUS JAPBUHU3MA.
KXu3Hp u HayuyHas aestenbHOCTh Y. JlapBuHa.

JBrokymuye cuisl 3Boironnu BUIOB 1o Y. JlapBrHY (BBICOKAasi MHTEHCHUBHOCTB
pPa3MHOXKEHUSI OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, OOprOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopminenue cunternueckoil teopuu sBomtonuu (CT3). HeiitpanbHas Teopus
sBosmoMU. CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHS. 3HAYEHHE 3BOJIIOLMOHHON
TEOpUHU B POPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTHUHBI MUpa. JleMoHcTpanuu
IToptpetsr: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosbe,
Y. lapsun, C. C. UerBepukos, . 1. lImansraysen, x. Xonaenn, /. K. benses.
Tabmuubr u cxembl: «Cucrema >xuBod npupossl (o K. Jluanero)y, «JlectHuia
XUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus NPUCTOCOOTIECHUN Y
pacTeHull u xKUBOTHBIX (110 JITamapky)», «Kapra-cxema mapuipyrta nyremectBus Y.
HapBuna», «Haxonku Y. [apBuna», «®Dopmbl O0OpbOBI 3a CYIIECTBOBAHUEY,
«IToponpr romyOei», «MHoOroodbpasue KyibTypHbIX (opM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (o Y. JlapBuny)»,
«Cxema COOTHOILIEHUS ABWXKYIIUX CHII 3BOJIONUNY, «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOLIUI.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsauust Kak »ieMeHTapHas eAuHHIAa 3BOJIONUU. COBpEMEHHbIE METOJbI
OLICHKM TE€HETUYECKOT0 pPa3HoOoOpazus M CTPYKTyphl mHomyssiuuid. M3meHenue
reHo(oH/Ja TOMYJSIIMM KaK 3JIEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTryeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (HAKTOPHI (ABUKYILKME CUIIbI) 3BOJIOLMHA. MyTallMOHHBIN MpPOLECC.
KomOuHatuBHass u3MeHUYMBOCTh. [lpeiid reHoB — ciaydyaliHble HEHanpaBJICHHbIC
M3MEHEHHUsI YacToT ajulesied B momymsiusax. Oddext ocHoBatens. Ighgexm
oymuLiouno2o 2oprviuika. CHUdCEHUE 2eHemUYecKo20 pa3Hooopazus: npuduHsl U
cieocmeus. Ilposenenue s¢hghexma Opetiha eenos 6 OOIBUWUX U  MATBIX



NONYAAYUSIX. Murpauuu. Mzonsius TIOMYJISIIUIA: reorpadudeckas
(mpocTpaHcTBEHHAas ), Ononornyeckas (penpoyKTUBHAS).

EcrectBennbiii  oTOOp — HampaBisitomudid  gakTop  dBOIONMH.  DOpMBbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOMJIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(mu3pyntuBHbIN). [lonoBoit oTOOp. BO3HHMKHOBEHHE M HBOMIOIUS COIMATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0iaeHHOCTh OpraHu3MOB KaKk  pe3yibTar MUKPO3BOJIIOIUH.
Bo3HukHOBeHHE — MpUCIOCOONEHUN y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucrnocoOaeHul y opraHu3MoB: MOP(OIOTHYECKHE,
dusnonornyeckue,  OHMoOXuUMUYeckue,  ToBeAeHUYeckue.  OTHOCHUTETHHOCTD
PUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CcTpykTypa. BumooOpazoBanue Kak pe3ysbTaT
MUKpOdBOIIOIMHU. M3onsamus — kimoueBod daktop BupooOpazoBanus. [lytn u
CITIOCOOBI BHJI000PA30BaHMS: aJuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE€»  (TOJIMILIOWIU3aIus,
rubpuauzanms). JUTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONMIOIMOHHONW OWONOrMU B pa3pabOTKE HAyYHBIX METOAOB COXPaHEHHS
O6uopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIOIUS Mapa3uTOB U HX XO3SEB.
Mexanu3mbl (POPMUPOBAHUS YCTOMUMBOCTUA K AHTHOMOTUKAM U CIIOCOOBI OOPBHOBI €
HEM.

JdemoHcTpanuun

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

Tabnuiel 1 cxeMbl: «MyTalmoHHass U3MEHYUBOCThY, «llomysiimoHHas CTpyKTypa
Busa», «CxeMa mposiBieHUs] 3akoHa Xapau—BainOepray, «JIBWKyIiue CuUIbl
ABOJIIOLINKNY, «DKOJOTUYECKass W3OJISIUs TOMYJISUA  CEeBAaHCKOU  (openny,
«l"eorpadmueckasi M30JSAIUS  JIMICTBEHHMIIBI CHOUPCKOM U JIMCTBEHHUIIBI
naypckoi», «[lomyasiiMOHHbIE BOJHBI YUCIICHHOCTH XUIITHUKOB M XEePTB», «Cxema
NEUCTBUSL €CTECTBEHHOTO 0TOOpa», «®DopmMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbld MenaHu3M», «KuBble uckonaempliey, «I10KpOBUTEIBCTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka YKUBOTHBIX),
«Dumuonornueckue amantanun», «lIpucmocoOIeHHOCTh OpPraHu3sMoB M €€
OTHOCUTENBHOCTHY», «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «Crnocobbl BumooOpa3oBanus», «l'eorpaduyeckoe BUI000pa3zoBaHUE
TPEX BUAOB JIAHIBIIICH», «DKOJIOTHMYECKOE BHUA000pa30BaHHE BUIOB CHUHUIDY,
«ITomumnnousnsl pactenuit», «KamyctHo-peneunsiii ruopumy.

O6opynoBanue: repOapuu pacTEHUMH, KOJJICKIIMM HACEKOMBIX, Yydena MTHUIl |
3BEpel ¢ MpUMepaMy Pa3IMYHBIX MPHUCIIOCOOJICHUN, dYydesia NTHUI[ W 3Bepei



pa3HbIX BHUJAOB, repOapuM pacTeHud ONM3KUX BHUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaboparopHasi pa6ota «BrlsiBlieHHEe U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIA.
JlaGopaTopnas padora «lIpucnocoOsieHUs] OPraHU3MOB M HUX OTHOCUTEIbHAS
IEJ1€CO00Pa3HOCTDY.

JlabopaTopnasi pabora «CpaBHEeHUE BUI0B IO MOP(POJIOTHIECKOMY KPUTEPHION.
Tema 3. Makpo3BoIOLMSA U €€ pe3yJabTaThl

Metoabl u3y4eHHs Makpo3BOJroLMH. [laneoHTOIOrmyecknue MeToAbl U3YYEHUS
sBosonnu. [lepexonupie GOpMbI 1 PUITOTEHETHYECKHE PSAABI OPTAaHU3MOB.
buoreorpaduyeckue MeTonbl u3ydeHus 3Boironuu. CpaBHeHue (aopsl U (ayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiau. BuabdHAEMUKN U
PEUKTHI.

OMOpPHOIOTMYECKHE U CPAaBHUTEIBHO-MOP(OIOrMUECKHE METOAbl H3y4eHUs
SBOMIOLMU. ['€HEeTHYEeCKMe MEXaHW3Mbl JBOJIIOIMM OHTOIEHE3a M IOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbl.
PyaumenTtapHsle  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YECKME  METOJbl  M3YyYEHUS  DSBOJIIOLUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOAbl MOCTPOEHUS (DUIOT€HETUYECKHX
JIEPEBBEB.

XPOMOCOMHBIE MYTallUH U 3BOJKOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBWja) H3BOJNIONUU. [Ipunyun cmenvl @OYHKYUI.
HeobOpatumocTs sBoMtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIFOLIUY.

JdemoHcTpanuun

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mrosiep, 3. ['ekkenb.

Tabmuubl ¥ cxembl: «DUIOr€HETUUECKUI ps  JOWAgn», «ApPXEONTEPHUKCY,
«3Bepo3ybobie  smepb»,  «Cteronedansy,  «PuHMOPUTHY,  «CeMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emum», «Jlpeid KOHTHHEHTOBY,
«Penmuktely, «HavampHble cTaguy SMOPHOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJNOTHUYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJOBEKa U IHUMITaH3e», «l JTaBHbBIE
HAIPAaBIICHUS 3BOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH HBOJIOLIUNY.

O6opynoBanue: KOJUIGKIIMH, TepOapuu, MYJSHKHM HCKOMAeMbIX  OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxo:xkaeHue U pa3BUTHE )KU3HH HA 3emJie

HayuHnblie runotessl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOHOTeHe3 U MaHCIepMusl.
JloHay4yHble NPEACTABICHUS O 3apOKICHUU XU3HM (KpeauuoHusMm). ['mnoresa



MOCTOSITHHOTO CAMO3apOXKICHUS KU3HU U €€ onpoBepkeHue onbitamu ©. Pequ, JI.
Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue xu3HU U aCTPOOUOIOTHS.

OcHoOBHBIE 3Tanbl HeopraHU4eckoil sBomtonuu. [lmanerapHas (reosoruyeckas)
ABONTIONMSA. XUMHUYECKask IBOJIIOIMSA. AOMOTEHHBIA CHHTE3 OPTaHMYECKUX BELIECTB
u3 Heoprannueckux. OnbiT C. Musnepa u I'. FOpu. O6pa3oBanue MnoivuMepoB U3
MoHOMepoB. KoanepBatHas rumnore3a A. W. OnapuHa, TUmnore3a MEpPBUYHOTO
oynwona J[x. XonmeliHa, reHeTHaeckas runores3a I'. Mémnepa. Pubosumsl (T. Uek)
u runoresa «mupa PHK» V. I'un6epra.

dopMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropust 3emnn U Metoasl €€ u3ydeHus. Vckomaemble OpraHMYECKUE OCTATKU.
I'eoxponosnorus u e€ meroabl. OTHOCUTENbHAS U aOCOIIOTHAs T€OXPOHOJIOTHS.
['eoxpoHONOrnYecKas MKajaa: 0Hbl, 3PbI, IEPUOBI, JTOXU.

HauvanbHble 3Tanel opranndeckoil 3Bostonuu. [losiBieHUME M 3BOMIOIUSA TMEPBBIX
KJIETOK. OBoronusi Meradonu3Ma. BO3HUKHOBEHHE TEPBBIX  SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJIor MEpPBbIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[IpoucxoxneHne 3yKapuoT (CUMOHMOreHe3). OBOJIOLIUMOHHOE MPOUCXOKICHUE
BUpYyCOB. lIpoucxoxJeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX T'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tambl HBOJIOLUM BBICIIUX pacTeHud. OCHOBHBIE apoMOp(O3b
pactennii. Bpixony pacrenuit Ha cymry. [losiBIeHME CHOpPOBBIX pAacTeHHU U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHus. [IpoucxokieHHe LBETKOBBIX
pacTeHUM.

OcHOBHbBIE 3Talbl HBOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. BeHjckas dayna. KeMOpuiickuii B3pbIB — IMOSBIEHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe KUBOTHBIE. JKU3HBb B BOJIe. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ambubuii n pentwinil. [IpoucxoxaeHue MICKOMUTAIONIUX U
ntut. [Ipunnun xmodeBoro apomopdosza. OcBoeHue OECIMO3BOHOYHBIMU U
M03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazBuTHne xu3HM Ha 3emMiie MO 3paM M MEPUOJIaM: apXeil, MpOTepO30M, Maeo30u,
Me3030i, KaitHo30¥. OOmas XapakTEepUCTHKAa KIMMara W TeOJOTUYECKHUX
npoueccoB. [losiBneHne u paciBeT XapaKTepHbIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BIIMSHHUE HA ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHS — 3KOJIOIMYECKHME KPU3HUCHI Mpouuioro. IlpuumHbl n
CIEACTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctH. [Ipobrema coxpanenust OnopazHooOpa3ust Ha 3emiie.

CoBpeMeHHass cHUCTeMa OpraHudeckoro wmwupa. llpuHnunel Kiraccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHn3MoB. JleMmoHcTpanuu



[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. . Meunukos, A. H.
Omnapumn, [Tx. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Ilactepa 1o
U3YUYEHHUIO CaMO3apoXKIeHHs Ku3HW», «Cxema ombiTa C. Mmmepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «['€OXpOHOJIOTMYECKAasT — IIKaJIay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema XuBOW TpUpoab», «CTpoeHHE BHUPYCay,
«Apomopdo3bl pacTeHuit», «PuanoPuTe, «OIHOKICTOYHBIE BOJIOPOCINY,
«MHoroknerounsle Bojopocian», «Mxm», «llanoporaukn», «l'onocemeHHbIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KuieuHonoiocTHbIEY,
«Inockue 4EpBU», «HIEeHUCTOHOTHE, «PBIOBI», «3€MHOBO/IHBIEY,
«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3BuTthe Xu3HM B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «Pa3BuTue KU3HU B
MTaJIC030MCKOM 3pe», «Pa3BuTHE KNU3HU B ME3030MCKOU 3pe», «Pa3BuTue *Ku3HU B
KanHO30MCKOM 3pe», «COBpeMEHHAasl CHCTEMA OPTaHUYECKOTO MUAPAY.
O6opynoBanue: repdbapuu pacTEHUN Pa3IMYHbBIX OTJEIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE TIpenapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMU UTJIOKOKUX,
CKEJICThl TMO3BOHOYHBIX JKHUBOTHBIX, UydYeJa MNTUIl W 3Beped, KOJUICKIUU
OKAMEHEJIOCTEM, TOJE3HbIX HCKOMAEMbIX, MYJSIKHA OPraHUYECKUX OCTAaTKOB
OpPraHU3MOB.

BupryansHas gadoparopHas padora «MoaenupoBanue onbiToB Muuiepa—tOpu
0 HM3yYCHUIO A0MOTEHHOTO CHHTE3a OPTaHMYECKHX COCAMHEHUN B TMEPBUYHOU
atMocdepey.

JlabGopaTopnas pabora «/3ydyeHne U ONMCcaHHWE MUCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHu3MOB).

IIpakTuyeckas padora «M3yueHue oCOOEHHOCTEH CTPOEHUs PACTEHUM pPA3HBIX
OTHEIOBY.

IIpakTnueckass padora «lV3yueHue OCOOEHHOCTEW CTPOEHHUS TMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:xxkaeHue 4ejioBeKa — aHTpomnoreHes Pasnenst u

3a/1a4M AaHTPOIIOJIOTUUA. METOIbI aHTPOTIOJIOTHH.

CraHoBiieHUE TIPEACTABICHUM O MPOUCXOXKIECHUHU 4YeJOBeKa. PenurnosHbie
B033peHUsa. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTBo yenoBeKa € KHUBOTHBIMH. (CHCTEMATHYECKOE ITOJIOKEHHE YEIIOBEKA.
CBuaerenbcTBa CXOJCTBA YyeoBeKa c KUBOTHBIMH:
CPaBHUTEITHHOMOP(OIOTHIECKHE, AMOPHOTIOTUYECKHE, buzmonoro-
Onoxumuyeckue, TmoBeAeHUecKkue. OTIMuus  dYelnoBeKa OT  KUBOTHBIX.



[TpsAMOXOXKAEHUE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. PazBuTHE TrOJ0BHOIO
MO3ra ¥ BTOPOM CUTHAIBHON CHCTEMBI.

JBrkymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOJOTUYECKUE, COIMaIbHbIE.
CooTHollleHHE OHOJOTUYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIOTECHE3E.
OcHOBHBIE CTaJAuM aHTpororeHe3a. PaHHue uYenoBeKOOOpa3Hble 00€3bsHBI
(TIPOKOHCYJIBI) M PaHHUE MMOHTUIBI — OOIIHE MPEKH YeJI0BEKOOOpa3HBIX 00€3bsH U
JM01eU. ABCTPAIIONUTEKN — JBYHOTHE NMPEAKH JIoAeH. UenoBek yMelbld, MepBbIe
M3TOTOBJICHUS OpYAUU TpyAa. YeloBeK NpsAMOXOIAIIMNA U NEPBBIM BBIXOJ JIOJIEH
3a  mpemensl  Adpuku. YenmoBek reWmennOeprckuii  — OOmMMNA  TPEIOK
HEaHJEPTAIIbCKOrO YeJIOBEKa M 4YeJOBEKa pasyMHOro. UenoBek HeaHIepTaIbCKUI
KaK BHJ JIIOJIEM XOJOJHOTO KiMMara. YenoBeK pa3yMHBII COBPEMEHHOIO THIIA,
JIEHUCOBCKUI YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a ImpenenamMu AQpuku.
[TameoreneTrka 1 najneoOreHOMHUKA.

OBOJIIOLMSI COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBId OTOOp B  MOIMYJSLUAX
yesnoBeka. MyTanMOHHBIN Tipouecc U noauMopdusm. IlonmynsiiiuoHHbIE BOJHBI,
apeid reHoB, murpauusa U «3GQPeKT OCHOBATENS» B MOMYISLUSIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstne o pace. bospmume pacel:  eBpomneonHas
(eBpaswmiickasi),  aBCTpajio-HErpoujHass  (PKBATOpUAJIbHAS),  MOHTOJOUIHAS
(a3uarcko-aMepuKaHckasi). Bpemss m myTu paccelieHHsl 4eloBeKa IO IJIaHeTe.
EauncTtBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco0neHHOCTh YeNoBEKa K pa3HbIM YCJIOBHUSIM OKpYKarOUIEH Cpeabl.
Bnugaue reorpaguueckoil cpeabl M Apeiida reHoB Ha MOpP(OJIOTHI0 U
(PU3HOJIOTHIO YETIOBEKA.

MexucuuIuinHapHble METO/Ibl B (PU3HYECKOM (OMOJIOTHYECKOM) aHTPOIOJIOTHH.
DOBOJIIOLIMOHHAS AHTPOIOJIOTUS U MAJIE0AHTPOIIONOTUSl YEIOBEUECKUX TOIYISIUH.
buoconuanbHbie HCCaeA0BaHMS TPUPO/IBI YETOBEKA.

HccnenoBanne KOABOJIOUMK OHOJOTMYECKOTO M COLIMAJIBLHOTO B YeJIOBEKE.
JdemoHcTpanuun

[Toprpersr: Y. Hapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuupl U cxembl: «MeToabl aHTpoONonoruu», «['0JOBHOW MO3r uenoBEKay,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT 4YelnoBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEeHTBI U aTaBU3MBbI», «JIBUKYILIME CUITBI aHTPONOTEHE3a», « IBOJIIOIMOHHOE
IpEeBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPpSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLNU YEJIOBEKa», «Packl UeioBeKay.
O6opynoBanue: MYJSKM OKaMEHENIOCTeH, MPEeIMETOB MaTepUaIbHOU KYyJIbTYpbl
IpPEeAKOB YeJoBeKa, penpoaykiuuu (pororpadun) KapTuH ¢ MUGOIOTUUESCKUMU U
OMOJICCKUMU  CIOKETaMU TPOUCXOXKACHUS ueloBeka, (ororpaduu HaXOI0K



HMCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJET YEJIOBEKa, MOJIEIb Yeperna 4esiOBeKa U
yepena MIMMIIaH3€e, MOJICNIb KUCTU YeJIOBEKa M KUCTHU IIKMMIIAaH3€, MOJEIN Topca
MPEJIKOB YEIIOBEKA.

Jlaboparopnasi pabora «/3yueHne oCOOEHHOCTEH CTPOCHMS CKeJeTa 4elloBeKa,
CBSI3aHHBIX C MIPAMOXO0KICHUEM.

IIpakTnueckast padora «/3yueHne 3KOJIOTMYECKUX aIallTallui YETOBEKAY.

Tema 6. IK010rus — HAyKa 0 B3AaHMOOTHOLLIEHUAX OPTraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokieHne U pa3BuTUE 3Kooruu B Tpynax A. ['ym6onbara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CyxauéBa. Paznmensl u 3amauu
3KoJIOTHH. CBSI3b 3KOJIOTUU C IPYTUMH HAyKaMH.

MeTtonb! sxonorun. [ToneBbie HaOMIOIEHNS. DKCIIEPUMEHTHI B 9KOJIOTUHU:
npupoAHbIe U JlabopaTopHbie. MojenupoBaHue B IKOJOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.
3HaYeHUE KOJIOTUYECKUX 3HAHUU ISl UEITOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE
KaK OCHOBa CBsI3€il yesnoBedecTBa C Mpupoaoi. opMHUpOBAHHE SKOJIOTHUYECKON
KYJIbTYPbI U 3KOJIOTHYECKOM IPAMOTHOCTH HaceseHus. JJeMoHcTpanumn
[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A. TeHncinu,
B. H. Cykaués.

Tabmumer u  cxembl: «Pazmensl skonorum», «Mertoawsl skomorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEebD».

JlabopaTopHas padora «/M3ydueHre METO0B SKOJIOTHUECKUX UCCICIOBAHUI.
Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre (PaxkToppl M 3aKOHOMEPHOCTH ux aeuctBus. Kiaccudukarms
AKOJIOTHYECKUX (DAKTOPOB: abuoTHYEeCKHe, OUOTHYECKHE, aHTpornoreHHbIe. O01mne
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Ab6uotndeckue (axropel. CBeT kak skoyiormueckuii (axrop. [eficTBue pasHbIX
YYaCTKOB COJTHEYHOTO CHEKTPa Ha OPraHU3Mbl. DKOJIOTUYECKHUE TPYIINbl PACTEHUN
Y KUBOTHBIX IO OTHOUIEHUIO K CBeTy. CUTHaNIbHAsA PoJib cBeTa. DOTONEPHOIU3M.
Temneparypa kak odkonorudeckuii (daxrtop. JleiicTBue TemrepaTypbl Ha
opranu3Msbl. [ToiKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojorumyeckuil (dakrtop. IlpucmocobiieHus pacTeHud K
MojIepKaHuio0 BOAHOTO Oananca. Kiaccudukarus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Iprucmocobnenus KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHusi OpPraHM3MOB: BOJHAs, HA3e€MHO-BO3AYLIHAs, IOYBEHHA,
rIyOMHHasT  TMOAMOYBEHHAas, BHyTpUOpraHu3MeHHas.  Duszuko-xumuyeckue



O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHusMoB K
KU3HH B PA3HBIX Cpeax.

buonornyeckue putmbl. BHenHue u BHyTpeHHHE pUTMBI. CyTOUYHbBIE U TOAUYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUMN
AKU3HH.

XKuznennsie Gopmbl opraHuzmoB. [loHstue o >xuszHeHHON (opme. Ku3zHeHHbIE
dbopMbl pacTeHHil: JepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJICTHHUE TpPaBhl,
oJHOJNeTHHE TpaBbl. JKu3HeHHBbIE (HOPMBI )KUBOTHBIX: TUIPOOHMOHTHI, TEOOMOHTHI,
a’poOMOHTHI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakroppl. Buasl OMOTHYECKHMX B3aMMOACHCTBUIA: KOHKYpPEHIUS,
XUIIHAYECTBO, cuMOKM03 U ero Gopmel. [lapazutusm, koomepalusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojielicTBus  (Tommueckue,  (Gopudeckue, (pabpuyeckue).  3HaAUCHHE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpee
obutanud. [IpuHIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemoHcTpanuu

Tabmuubr u  cxeMmbl: «Okosorudeckue (paxrtopb», «CBETOBOM  CIEKTpY,
«IKOJOTUYECKUE TPYMIbl JKUBOTHBIX MO OTHOIIECHUIO K CBETY», «TemIoKpoBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKUBOTHBIE», «DuU3noNOrHUEcKre aganTaluu
KUBOTHBIX», «Cpembl OOWTaHHWS OpPraHWU3MOBY», «DBHOJIOTHYECKHUE PHUTMBIY,
«Kuznennsie hopmbl pacTeHuit», « KuzneHHble POPMbI AKUBOTHBIX),
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOTO jecay, «llemu
NUTaHuS, «XuIHUYecTBO», «llapasutmsmy», «KonkypeHmus», «CuMOno3y,
«KomMmeHcanu3m.

O6opynoBaHue: repoapuul PaCTCHUH 1 )KUBOTHBIX, TPUCITOCOOJICHHBIX K BIUSHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX (haKTOPOB, TepOapuu CBETOIIOOUBBIX, TECHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHHUH, CBETOJIIOOMBBIC, TCHEIIOOUBBIE W TEHEBBIHOCIUBHIE
KOMHATHBIE PAcTeHUs, repOapuu M KOJUICKIIUH TEeIJIONIOOUBBIX, 3MMOCTONKHUX,
MOPO30YCTOMUYMBBIX pACTEHUM, Yydyera MTUIl W 3Bepeil, repOapuul pacTeHUH,
OTHOCAIUXCS K Turpodutam, kKcepoduraM, Me30puTaM, KOMHATHBIE PACTCHUS
JAHHBIX TPYIII, KOJUICKITMH )KHBOTHBIX, OOMTAIONINX B Pa3HBIX CpPeaax, repoapuu u
KOJUICKITUU PACTCHUH W KUBOTHBIX, 00JIaIAIOIINX YEPTAMH TIPUCTIOCOOJICHHOCTH K
CE30HHBIM HW3MCHCHHSAM YCIIOBUH JKH3HH, TepOapv M KOJUICKIIMM DPACTCHHHA H
KUBOTHBIX Pa3IUYHBIX KHU3HEHHBIX ()OPM, KOJUICKIIUU KUBOTHBIX, YUACTBYIOIINX
B Pa3IUYHBIX OMOTHYCCKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHasi padoTa «BBIsBICHHE NMPUCIIOCOOTICHUN OPraHU3MOB K BIIUSHHUIO
CBETay.

JlabopaTopnasi pabora «BpIsiBIeHHE MPUCTIOCOOIECHUN OPTaHU3MOB K BIIMSHUIO
TEMIIEPaTypPhI».



JlabopaTopnasi pa6ora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUW W3 Pa3HBIX

MeCT OOMTaHHUSI.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKHE XapAKTEPUCTHKU momyisiuuu. [lomyndanus kak Ouosiornyeckas

cucrema. Ponb HEOMHOPOAHOCTH Cpefbl, (PU3UYECKUX OaphepoB U OCOOCHHOCTEMN

Ouosornd BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISITUN.

OcCHOBHBIE MMOKa3aTeNM MOMYJALMH: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas H

I0JIOBAsI CTPYKTYpPa, POKIAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJsiornyeckas CTpykrypa mnomyiasuuud. OneHKa YHCIEHHOCTH MOMYJISLHUU.

JluHaMuyKa MOMyJSiUMA U €€ peryydinus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIUU.

MopaenvpoBaHue AMHAMUKA MONyJAuuK. KpuBble pocTa YMCIEHHOCTH MOIYJISIIUY.

KpuBbie BbDKMBaHMS. Perynsiuss YUCIECHHOCTH MOMYJSIUNA: poyib (PaKTOPOB,

3aBUCALIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUI0B (I- 1

K-ctpaterun).

[TonsiTue 00 3K0JI0THYECKOW HUlIEe BUAa. MecTtooOuTanue. MHOTOMepHasi MOJIEb

skosornueckon Humu Jx.M. XatumHcona. Pa3Mepbpl SKOJOTMYECKON HUIIW.

[loTeHnmanbHas U peaJu30BaHHAS] HUILIU.

Bup kak cucrema nonynsuuii. Apeansl BUA0B. BUIbl U UX )KU3HEHHBIE CTPATETUU.

DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTU MOBEAEHUS W MUTPALMI KUBOTHBIX. buonornyeckue MHBA3UU

yyKEPOAHBIX BUIOB. leMoHcTpanumn

[Toptpert: k. . XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKUA  MOMYJISLHN,

«IIpocTpaHcTBeHHass  CTpyKTypa nonyjasauun», «Bo3pactHble  mupaMuibl

nonyiasiuun», «CKOpPOCTh  3acelieHuss TOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU

opranuzmammn», «Moaenb 3xkomorndeckoit Humm J[x. M. XatuuHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaboparopHnasi padora «IIpucnocoOneHust ceMsH PaCTCHHI K pacCEICHUION.

Tema 9. Ikon0rust coodmEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3zMoB. buonenos u ero crpykrypa. CBs3um Mexay

OpraHu3MaM# B OMOIIEHO3E.

Okocucrtema Kak OTKpbITas cucteMa (A. [x. Tencnu). OyHKIIMOHATBHBIE OJOKH

OpPraHM3MOB B 9KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue

ypoBHH. Tpodudeckue 1enu u cetu. Abnoruueckne OJ0Ku dKocucteM. [1ouBsl u

Wbl B 3KocHcTeMax. KpyroBopoT BEMECTB M IOTOK SHEPTHH B 3KOCHCTEME.
OcHOBHBIE MOKa3aTENN 3KOCUCTEMBL. bruoMacca n mpoIyKuus.

DKOJIOTHYECKHE MUPaMHIbI YUCeN, OMOMACCHI U SHEPTHH.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.

HampaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U



BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOrE€HHbIE BO3JIEUCTBUA Ha
cykueccuu. KnnmakcHoe cooOmectBo. bruopazHooOpasue u MmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCucmembl 03€p U pek. IDKocucmemvl Mopeu U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbvitb.

AHTpOIIOTEHHBIE AKOCUCTEMBI. ATposkocucTeMa. ArpoiieHo3. Paznmuuus mexmy
AHTPOMOTEHHBIMU U MPUPOJHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas ¢uiopa u
dayna. CuHaHTponu3anus ropoAckoil ¢ayHbsl. buonoruueckoe U X03sIMCTBEHHOE
3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
skocucrteMax. Ponb kackadHoeo s¢hghexkma u 6u008-30udpuxamopos (Kiouesvix
8U008) 6 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEKHBIMHA 3KOCHCTEMAMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISLIHNI U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuzmvl 6030eticmeus 3a2psA3HEeHUl PA3HLIX MUNO8 HA CYOOP2AHU3MEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHSX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030€UCMBUSL.

MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIMOT€HHBIX SKOCUCTEM.
JlemoHcTpanumn

[Toptpet: A. JIx. Tencnu.

Tabnuub! u cxembl: «CTpyKTypa OHMOIIEHO3a», «IKOCHCTEMa IIMPOKOIMCTBEHHOTO
neca», «IKocUCTeEMa XBOMHOTO Jiecay, «DyHKIIMOHAJIbHBIE TPYIIIBl OPTaHU3MOB B
skocucteme», «KpyroBopor BemecTB B 3kocucreme», «llenn nuTaHus
(macTOuIHas, JETPUTHAS)», «IKOJIOTHYECKAs TUPaAMUIA YUCeD, « IKOJIOTUYECKas
nupamMuga OuoMaccel», «JKoJorHueckas nupamuga sHeprumy», «OOpazoBaHme
6onota», «llepBuunas cykueccus», «BoccraHoBieHue Jseca TMOCHe MoXkKapay,
«KocucTeMa 03epa», «ArpoueHos», «Kpyropopor BemIeCTB M MOTOK YHEPrUU B
arpoueHose», «IIpumepsl ypOo3KOCHCTEM.

O6opynoBanue: repOapuu pacTEHUH, KOJJICKIIMA HACEKOMBIX, Yydesna MTHUIl |
3Bepeil, repbapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
SKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvmcanue ypO03IKOCUCTEMBD.
JlaGopaTtopnasi paGora «l3yueHwe pa3HOOOpa3usi MEJIKUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «IKCKypcus B TUIHWYHBIA OuoreornieHo3 (B ayOpaBy, Oepe3HSK,
€JIbHUK, HA CyXO/0JIbHBIM UM TOMMEHHBIH JTyT, 03€pO, OOJIOTO).

IKCKypeHusi «DKCKypCUsl B arpodKOCHCTEMY (Ha TMoOJie WIM B TEIUTUYHOE
XO03UCTBO)».



Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — obOmemranerapuas o6onouka 3eMiM, TAE€ CYIIECTBYET WU
CyllleCTBOBaJa *U3Hb. Pa3BuTue npeacrtaBieHuil o ouocdepe B Tpynax 3. 3rocca.
VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIlecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcobeHHOCTH OMOChepbl Kak
rio0anpHON 3K0ocucTeMbl. J[MHaMu4yeckoe paBHOBecue B 6uochepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTa). PUTMHUYHOCTh SIBIEHUI
B Omocdepe.

3oHansHOCTE OMoOcdepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIId: TYHIpa,
XBOIHBIE Ji€ca, CMEIIAHHbIE M IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBAHHBI,
MyCTBIHU, TPONUYECKHE JIeCa, BEICOKOTOPbhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u (QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIINANA U
ouochepHbix GpyHkuuil. JlemoncTpauuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuupbr u cxembl: «I'eocdepst 3emum», «KpyroBopoT azora B mpupojme»,
«KpyroBopoT yriepoma B mpupone», «KpyroBopoT Kuciopojga B IPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMoMbl cymny, «Kinmarnueckue
nosica 3emany», «Tynapay, «Taliray, «Cmemanasii gecy, «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHay, « Tponuyeckuit gecy.

O6GopynoBanue: TrepOapuy pacTeHWM pa3HBIX OMOMOB, KOJUICKIIUH >KHWBOTHBIX.
Tema 11. YestoBek M oOKpy:kamomias cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MPpUUMHBL. Bo3neicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYyIIHOM cpenbl. OxpaHa Bo3ayXxa. 3arps3HEHUE BOJHOW CpEIbI.
Oxpana BOIOHBIX pecypcoB. Pazpymienne nousel. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHeHnne kimmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M JKUBOTHBIM MHp. OxpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIC MPUHIMUIBI OXPaHbl MPUPOJIBI.
Kpacasie xuHuru. OcobOo oxpansembie mpupojanbie Ttepputopuu (OOIIT).
Bborannueckue cajbl 1 300J0TUYECKUE TTAPKHU.

OCHOBHBIC TIPUHIIUIIBI YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA M  IPHUPOJIBI.
PannoHanbHOE  MPUPOJIONOJIB30BAHUE M COXpAaHEHHE  OMOJIOTMYECKOro
pazHooOpasus 3emyn. OOImKME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSATHBIE MOCIEACTBUS.
Pa3BuTHe METONOB MOHMTOPWMHIA PA3BUTHS OIMACHBIX TEXHOTECHHBIX MPOIIECCOB.
Cucmemnvie  uccredoanus nepexooa K  pecypcocbepezarowen U
KOHKYDEHmMOCnocoOHou  2Hepeemuke.  buonocuueckoe — pasHoobpasue — u
ouopecypcol. Hayuonanvnvie unpopmayuonnvie cucmemvl, obecnedusaoujue



00Cmyn K uHgopmayuu no cOCMoAHUIO 0MOenbHblX 6U008 U Ikocucmem. OcHosbl
IKOPeadUIUMayuy IK0CUCmem u cnocooos bopvbOvl ¢ HUONOBPEIHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHwIX IKOCUCTEM.

JemoHcTpauumn

Tabmumpl U cxembl: «3arpsizHeHHEe aTMochepsl», «3arps3HeHue Tuapocdepsn,
«3arpsizaenue  mouBb», «llapHukoBelii 3pdexkT», «Ocobo oxpaHseMble
NPUPOJHBIE TeppuTopum», «Mogenu ympasiasemoro wmupa». OOopynoBaHue:
doTorpaduu oxpaHsSEMbIX pAacTCHHA W XKHUBOTHBIX KpacHoit kamrn Poccuiickoit
Oenepanuu, Kpacnou KHUTHU peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

O®I'OC  COO ycranaBnuBaeT TpeOOBaHHUS K  pe3yibTaTaM  OCBOCHHMS
oOyYaromMUMuUCAd MPOrpaMM CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBIE,
METaIpeAMETHBIE U NTPEIMETHBIE.

B cTpykType JNHMYHOCTHBIX pE€3YyJIbTAaTOB OCBOEHHS MpOrpaMMbl N0 OHOJIOTUU
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IPAKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOIPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yenenanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEM M MCTOPUYECKUX TPAAULUN pPa3BUTHA OUOJIOTHYECKOrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKaMH, IIPUCYIIHUMH CHUCTEME
OMOJIOrMYECKOro  OOpa3oBaHMs, Haauuue NPABOCO3HAHUSA  DKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb IS U CTPOUTH KU3HEHHBIE TUIAHBI.
JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUSI MPOrPaMMbl MO OMOJOTHUU JOCTUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOU JAESATENBHOCTH B COOTBETCTBUU C
TPaIMLIMOHHBIMU  POCCUWCKUMH  COLMOKYJBTYPHBIMH, HCTOPUYECKHMMH U
JTYyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMHM, NPUHATHIMM B OOILECTBE MpaBUIaMH U
HOpMaMu  MOBEIEHUS M CIIOCOOCTBYIOT  IpolleccaM  CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSI M CaMOPAa3BUTHUS, Pa3BUTUS BHYTPEHHEH IO3UIMHU JUYHOCTH,
NaTpUOTHU3Ma W YBAXEHUS K 3aKOHY M NPABONOPSAKY, YEIOBEKY Tpyla H
CTapuieMy TOKOJEHHIO, B3aUMHOIO YBa)XE€HHUS, OEpPEeKHOTO OTHOLIEHUS K
KYJBTYPHOMY HAaCJIEIUI0 U TPAAULMAM MHOTOHAILIMOHAIBHOTO Hapoaa Poccuiickon
denepanuu, IPUPOAE U OKPYKAKOIIEH Cpeae.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS y4yeOHOro mpeamera «buonorus» moMKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTH OOYyYalOUMXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALMM, TO3WTUBHBIX BHYTPEHHHUX  yOEXJECHHUH, COOTBETCTBYIOIIMX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PaCIIMPEHHE >KU3HEHHOTO
ONbITAa U ONbITA JIESITEIIBHOCTU B IMPOLIECCE PEATM3ALUN OCHOBHBIX HANpPABJICHHM
BOCIIUTATEIBHOU JEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKoro BOCHUTAHHMA: CHOPMHUPOBAHHOCTh TPAKIAHCKOW ITOZUITUH
00yyaroIerocs Kak akTUBHOTO U

OTBETCTBEHHOTO  WJIE€HA  POCCUHCKOrO  OOIIEeCTBa;  OCO3HAHUE  CBOUX
KOHCTUTYILIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHHUE



3aKOHA U IIPABONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MESATCIHHOCTH MPH CO3JaHUU YYCOHBIX
IPOCKTOB, PEIICHUU Y4eOHBIX M I[I03HABAaTEJIbHBIX 3aJlad, BBIIOJHCHUU
OMOJIOTHYECKUX  DKCIIEPUMEHTOB; CIOCOOHOCTH  OMPENENATh COOCTBEHHYIO
MMO3HUIIMIO IO OTHOLICHUIO K

SIBJICHUSM COBPEMEHHON XU3HM U OOBSICHATH €€, YMEHHE YYHUTHIBaTh B CBOMX
JEUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU
yOCXKICHUSMH, KYJbTYPHBIMH IIGHHOCTSMH U  COITMAJBHBIM  ITOJIOKCHHEM;
TOTOBHOCTh K COTPYJAHHYECTBY B IPOIECCE COBMECTHOTO BBIMOJHECHHS YYCOHBIX,
IO3HABATEBbHBIX M MCCIENOBATEIBLCKAX 3a7a4, YBAKUTEIBHOTO OTHOIIEHUS K
MHEHHIO OIIMOHEHTOB IPH OOCYXKICHHUU CIOPHBIX BOIPOCOB OHOJOTHYECKOTO
COJICPKaHuUsA; TOTOBHOCTh K T'YMAaHHUTApHON M BOJOHTEPCKOW ACATCIBHOCTH, 2)
NMAaTPUOTHUYECKOTO BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON Tpa)KAaHCKOM HWJICHTUYHOCTH, IaTPHUOTU3MA,
YBKCHUSA K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH nepenr PoauHoi, ropaoctu
3a CBOM KpaHl, CBOIO POJIMHY, CBOM SI3bIK W KYJBTYPY, HNPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoda Poccuu; EHHOCTHOE OTHOIIEHUE K IPUPOTHOMY
HACJIEUIO U TAMSTHUKAM MPUPOJIBI,

IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIHOPTE, TEXHOJIOTHUSX, TPYIE;
CITIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHUHUCKHX YYEHBIX B CTAHOBJICHHE W PA3BUTHE
OMOJIOTHH, TTIOHUMAHHS 3HAYCHHUS OWOJIOTHHM B TO3HAHUHU 3aKOHOB IPUPOJBI, B
YKWU3HU YEJIOBEKAa U COBPEMEHHOTO O0IIIeCTBa; UIeHas YOSk IEHHOCTh, TOTOBHOCTD
K CJIY’)KeHUI0 U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHUTAHMS: OCO3HAHWE IYXOBHBIX IIEHHOCTEU
pOCcUicKOTo HapoAaa; chopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, TUYECKOTO
MOBEJICHUS; CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC
pelieHus,

OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;, OCO3HAHUE
JUYHOTO BKJAJa B TIOCTPOCHHE YCTOMYMBOIO OyIyIIero; OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM POJIMTEIAM, CO3JAHUI0 CEMbHU HA OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEWHOU JKU3HU B COOTBETCTBUM C TPAAULIUSMHU HAPOJIOB
Poccun; 4) 3creTH4eCKOro BOCHMTAHMS: SCTETUYECKOE OTHOIICHUE K MUPY,
BKJIFOYAs OCTETUKY ObITa, HAYYHOTO U

TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;
ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;
TOTOBHOCTb K CAMOBBIPAKCHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSABIIATH KAYECTBA TBOPUYECKOU JIMUYHOCTH;



5) puzuveckoro BocnuTanusi, GopMHUPOBAHMS KYJIbTYPbI 310POBbS U
IMOIMOHAJBLHOTO 0JIaroNnoJIyYns:
MOHMMAaHHUE U pealu3alus 3J0pOBOro M 0e30MmacHOro odpasza >KU3HH (310pOBOE
MUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX MpaBUI W HOPM, CcOalaHCUPOBAHHBIN
PEXKUM 3aHATHA U OT/ABIXa, peryisipHas (U3MYecKas aKTHBHOCTH), OCPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO; MMOHMMAHUE LIEHHOCTH MPAaBWI WHIWBHIYAJIbHOIO M
KOJUIEKTUBHOTO
0€30macHOTO TOBEICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO M JKU3HU JIFOJCH;
OCO3HaHME TMOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYCK (YIIOTPeOICHUS
AJIKOTOJIsl, HAPKOTHUKOB, KYpPEHHUS);
6) TPy10BOI0 BOCIIMTAHMS:
TOTOBHOCTH K TPYyZly, OCO3HAHUE IICHHOCTH MAacTepCTBa, TPYA0JIt00H€e; TOTOBHOCTh
K AKTUBHOM JESITEIbHOCTH TEXHOJOTHMYECKON W COLMAIbHON HAMNpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITENIBHO BBITIOJIHATH TAKyIO
NEATEIbHOCTh; UHTEPEC K pa3inuHbIM chepaM mpodecCroHaIbHON eI TEILHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIM BBHIOOpP Oyaylel Mpopeccuu M peaan30BbIBATh
COOCTBEHHBIC )KM3HEHHBIC TJIaHbI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
caM0oO0Opa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTMYECKOT0 BOCHHUTAHMS: DKOJIOTMUECKH IiesiecooOpa3Hoe

OTHOIIIEHUE K MPUPOJIC KAK UCTOUHHUKY

KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHMS; MOBBIIICHUE YPOBHS SKOJIOTMYECKON
KYJbTYpbl: TPUOOpPETEHHE OMbITa TUIAHUPOBAHUS TOCTYNKOB U OLEHKA HX
BO3MOXKHBIX TOCJEACTBUM [IJII OKPY>KAIOIIEH Cpelibl; OCO3HAHHE TJI00aJIbHOTO
XapakTepa SKOJOTUUYECKUX TIPOOJIEM U IMyTel uX
pelieHust; CnocOOHOCTh UCMOJIb30BaTh MPUOOpPETAEMBbIC TIPU U3YUYCHUU OUOJIOTUU
3HAHUA W YMEHUsI TIpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJACHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OMoc]epbl); aKTUBHOE HENPUATHE JCUCTBHM, MPUHOCSIIUX BpPEI
OKpYXKalollel MPUPOJHON Ccpesie, YMEHUE MPOTHO3MPOBATH HEOIAroNpHUsSTHHIC
AKOJIOTMYECKHUE MOCIEACTBUS NPEANPUHUMAEMbIX JCHUCTBUN U MPEIOTBPALIATh UX;
HaJU4Yue Pa3BUTOTO HKOJOTMUYECKOTO MBIIUICHHS, SKOJOTMYECKONW KYJIbTYpHI,
OTIbITa NeSATeIbHOCTH HKOJIOTUUECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTHUUECKOMN JESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;



8) LEHHOCTH HAYYHOI0 MO3HAHMA: c(OpMUPOBAHHOCTD
MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHON  MpPakTUKH,  OCHOBAaHHOTO  HA  JUAIOTe  KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJHKYJIBTYPHOM MHpE;
COBEPIIICHCTBOBAHHUE SI3bIKOBOM U YMTATEIBCKOM KYJIBTYPHI KaK CpEACTBa

B3aUMOJEUCTBUSL MEXAY JIIOJbMU M IO3HAHUS MHpA; NOHMMAaHUE CIEUU(PUKH
OMOJOTHHM KaK HayKd, OCO3HaHHUS €€ ponu B (OPMUPOBAHUU PALMOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO MPECTaBICHUA 00 OKpYKaroleM
MHUpE Kak O €JUHCTBE MPUPOJbI, YEIOBEKa U OOIIECTBA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH W pPElICHUH MPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS;
yOeXKAEHHOCT, B 3HAYUMOCTH OWOJIOTUM [JJIi COBPEMEHHON LMBUIU3AINU:
o0ecredyeHrnss HOBOTO YPOBHS Pa3BUTHUA MEIWIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTb pPECypCHble  MPOOJEMbI  Pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 TIIOOAIBHBIX IKOJIOTUIECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  pPAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO MPUPOJHBIX PECYpPcOB U (HOPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU; 3aMHTEPECOBAHHOCTh B MOJYYEHHHM OMOJIOTMUECKHX 3HAHUM B LENIX
HOBBIIIEHUST OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOydarommxcs, GopMHpPYyeMOit
Opd W3Yy4eHUM OWOJIOTWH; TOHMMAHHWE CYIIHOCTHM METOJOB  IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH HCIOJIb30BaTh MMOIyYaeMble
3HaHWA [JJs aHajdu3a W OObBSICHEHHUs SBICHUHA OKpYKaloLIEro Mupa u
MPOUCXOSAIINX B HEM N3MEHEHU, yMEHHE JIelaTh 000CHOBAaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HAay4dHbIX (AKTOB W UWMEIONMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSITENIFHO  HMCIIOJIb30BaTh
OHMOJIOTrMYECKUE 3HAHUS IS

pelieHrss npoOjieM B peajbHbIX JKU3HEHHBIX CUTYalMsIX; OCO3HAHHME LIEHHOCTU
HAY4YHOU JeSTeIbHOCTH, TOTOBHOCThH OCYIIIECTBIISTh

MPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIE;
TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUH TO OWOJOTHMH B COOTBETCTBUU C

KU3HEHHBIMU MTOTPEOHOCTSIMHU.
METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUA Yy4yeOHoro mnpenmera «buonorus»
BKJIIOYAIOT: 3HAuMMble s (OPMHpPOBAHHUS MHUPOBO33PEHUS OOYyYarOMIMXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHAYYHbIE TOHATHS, OTPaKaroIIne
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHEHU(PHUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus, SBJICHHE, MPOLECC,



CUCTEeMa, Hay4YHBIH (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCCIEI0OBaHUE,  HAOJIIOJIEHWE,  M3MEpPEHUEe, OSKCHEPUMEHT W JIpyrue);
yYHHUBEpCajdbHble YydeOHbIE JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,

PEryJISTUBHBIE), 00ecIeynBaroIIMe (dbopmHpoBaHue (byHKIIMOHATBHOU
IPAMOTHOCTH MW  COLMAJIbHOM KOMIIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCaJbHBIC YyYeOHbIE JCUCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHON MPAKTHKE.

B pesynbrare m3ydeHuss OMOJIOTHM HA YPOBHE CPEIHETO 00Iero oOpa3oBaHHs Y
oOy4arorierocst OyayT copMUpoBaHBI MO3HABATEIHLHBIC YHUBEPCATBHEBIE yUeOHBIC
JIEHCTBYS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC NEHCTBUS, PETYIITHBHBIC
YHUBEpCaIbHbIC YICOHBIE TCHUCTBHUS, COBMECTHAS JACATCIBHOCTb.
MeramnpeaMeTHBIC PE3yJNbTaThl  OCBOCHHSI TMPOTPAMMBI  CPEIHEro  OOIIero
00pa3oBaHUsl TOKHBI OTPAKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIIbHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpUBATh
e€ BCECTOPOHHE;, HWCIIOJIb30BaTh MPH OCBOCHUU 3HAHUU MPUEMBI JIOTHYECKOIO
MBIIIUICHUST (aHaJIW3a, CHUHTE3a, CpaBHEHMS, Kiaccu(puKamuu, oO000IIeHU),
pacKpbIBaTh CMBICT OHWOJIOTMYECKUX TOHATHA (BBIIEIATh HMX XapaKTePHBIC
NPU3HAKH, YCTaHABIMBATh CBS3W C JPYTMMH TIOHATHSAMHM); OIPEACIATH IEIU
NeATEeIIbHOCTH, 3a7aBas MapaMeTPhl U KPUTEPHUH UX

JOCTHKEHHUS, COOTHOCUTh PE3YIbTaThl AEATCIbHOCTH C IOCTABJICHHBIMU IICIISIMHU;
UCITOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS JJIs1 0ObSICHEHUS (PAKTOB M SIBJICHUM
KUBOW  TIPUPOIBI, CTPOUTH  JIOTHUECKHE  PacCYXIACHUS  (MHIyKTUBHEIE,
JIEAYKTUBHBIC, 10 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B
paccMaTpUBaeMbIX  SBICHUSAX, (OPMYIUPOBATh BBIBOABI W  3aKITIOUYCHHUS;
NPUMEHSTh CXEMHO-MOJICIBHBIC CPEJICTBA I TMPEACTABICHUS CYIIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWH B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKxKe
MPOTUBOPEYMI Pa3HOTO POJIA, BBISABICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HMCTOYHMKAX;, pa3pabaThiBaTh IIJIaH pEHICHUS MpoOJieMbl C y4E€TOM aHaiImM3a
MMEIOIIHAXCS

MaTEepPHAIBHBIX W HEMaTepUalbHBIX PECYpPCOB; BHOCHTH KOPPEKTHUBHI B
JESATEIBLHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB

IeJIsIM, OIICHWUBATh PHUCKH TIOCIEICTBHHA JCATCIBHOCTH; KOOPAWHUPOBATH U
BBITIOJTHATH PA00TY B YCIOBUSAX PEATBHOTO,

BUPTyaJIBHOTO ¥  KOMOWHHMPOBAaHHOTO  B3aWMOJCHCTBHUS;,  pPa3BUBAThH
KPEAaTUBHOE MBIIUICHHUE MPU PEIICHUH JKU3HEHHBIX TTPOOJIEM.



2) 0a30Bble HCCJIENOBATeIbCKHE /eliCTBHA: BIIQJCTh HAaBBIKAMH Y4eOHO-
UCCIIEIOBATENIbCKOM W TPOEKTHOW JIeATEIbHOCTH, HABBIKAMU pa3pelieHus
po0JeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB
pelIeHUsT TPAaKTHUYECKUX 3a/ay, MPUMEHEHHMIO Pa3IMYHbIX METOJOB IO3HAHUS;
MCIIOJIb30BaTh PA3IMYHBIC BUJBI JEATEIBHOCTH 110 TOTYYEHUIO HOBOTO 3HAHHUSA, €r0
MHTEPIIPETANU, TPEOOPa30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHUTYalUsAX, B TOM
YHCIIe TIPY CO3/IaHUU YYEOHBIX U COLMAJIBHBIX MPOEKTOB; (POPMHUPOBATH HAYUHBIN
THUII MBILUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,

KIIFOYEBBIMH TOHSATHSMH M METOJIaMH; CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHbBIE
3aauu B 00pa3oBaTeIbHON

JESTEIbBHOCT M KU3HEHHBIX CUTYallMsX; BBIABIATH NPUYMHHO-CIIECTBEHHbBIE
CBSI3M U aKTyaJIM3UpPOBATh 3aj]ady, BBIABUIATh THIOTE3Y €€ pELICHMs], HaXOIUTh
apTyMEHTBI I JIOKa3aTelbCTBA CBOMX YTBEPXKACHMIA, 3a/1aBaTh IMapaMeTpbl H
KPUTEpUU PEIICHUS; AaHaTU3WPOBAaTh IOIYYCHHBIE B XOJ€ PEUICHHs 3aaadu
pe3ynbTaThl, KPUTHYECKH OIEHUBATh HUX JOCTOBEPHOCTh, MPOTHO3WPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX; JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OIEHUBATh
MPUOOPETEHHBIM  OMBIT; OCYLIECTBIATh LIEJIECHANIPABICHHBIA IOUCK IEpeHoca
CPE/CTB U CIIOCOOOB

AecTBUsL B NPOPECCHOHATIBHYIO Cpely; YMETh TMEpPeHOCHUTh 3HAHUS B
MMO3HABATEJIbHYIO U MPAKTUYECKYIO 00J1acTh

KU3HEACSITENIbHOCTH; YMETh HMHTETPUPOBaTh 3HAHMSI W3 PAa3HBIX MPEAMETHBIX
oOjacTeld; BBIABUTAaTh HOBBIE WJEH, MpeAjaraTb OpPUTHHAJIbHBIE TOAXOABI U
pelieHus,

CTaBUTh MPOOJIEMBI U 3a7a4H, T0NYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabdora ¢ uHpopMauMenl: OPUEHTUPOBATHCS B PA3NIUYHBIX HCTOYHUKAX
nHpopmaruu (TEKCTe Y4eOHOro TMOCOOMs, Hay4YHO-TIOMYJISIPHOW JUTEepaType,
OMOJOTHMYECKUX CJIOBapsiX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax TaHHBIX, B
WUntepHere), aHanmm3upoBaTh UHGOPMALMIO pa3IMYHBIX BUAOB U (opM
Mpe/ICTaBICHHUS, KPUTHUECKU OLIEHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYUBOCTh; (OPMYIUPOBATH 3aIPOChl M MNPUMEHATH Pa3InYHbIC
METO/bI MPHU TOUCKE U O0TOOpe Omosiornmueckoil MHGOpMAIHK, HEOOXOIUMOMN ISt
BBIMOJHEHUsT ~ Y4eOHBIX  3a7ady;  NpuoOpeTaTb  OMBIT  HCIHOJb30BaHUS
MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYpPY
aKTUBHOTO HCIOJb30BAaHUS PA3JIUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEIIBHO
BBIOWpATh ONTUMANIBHYIO (HOpPMY MPEACTaBICHUS OWOJOTHYECKOW HHGMOpMAIIH
(cxempl, rpaduKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEACTBA MPHU paboTe ¢ OMOIOTHUECKO
uH(pOpMaLMel: MPUMEHSITh XUMHUUECKHE, PU3NIECKUE U MATEMAaTUYECKUE 3HAKU U



CUMBOJIBI,  (opmynbl, aOOpeBHATYypy, HOMEHKIATypy, HCHOJb30BaTh H
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA HATJISIHOCTH;
BJIaICTh HABBIKAMM PACIIO3HABAHUS U 3aIIUTHl MHPOpMaLUU, UHPOPMAIMOHHOU
0€30MmacHOCTH JTUYHOCTH.

OBJaeHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0leHue: OCYIIECTBISATh KOMMYHHMKAllUd BO BceX cepax >KHU3HH,
aKTUBHO YYacTBOBaTh B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYXIaeMOil
TeMbl (yMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIBHO
BBITIOJIHEHHUS TpEUIaraéMoi 3ajadyu, YYUThIBaTh MHTEPECHl U COTJIACOBAHHOCTD
NO3UIMNA  JPYTrUX YYaCTHUKOB JMAlioTa WM JUCKYCCHUH); pacro3HaBaTh
HeBepOalbHbIE CpeAcTBa OOUIEHUS, MOHMMAaTh 3HAYEHUE COLMUAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTyalldid, YMETh CMAr4aTh
KOH(JIUKTBHl U BECTU MEPETOBOPHI; BIAJECTh PA3JIMUHBIMU CIIOCOOAMU OOIIECHUS U
B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHUSI IPYTUX JIFOAEH, POSIBIATh YBAXKUTEIbHOE
OTHOLIEHUE K COOECeHHKY M B KOPpPEKTHOW Qopme (opMyaupoBaTh CBOH
BO3PA@XEHUS; pa3BEPHYTO U JIOTMYHO H3Jaratb CBOKO TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) COBMECTHAsl  [IeATeJbHOCTb:  TIOHMMaTrb W  HUCIOJb30BaTh
NPEUMYIECTBA KOMAHIHOM W HWHIWBUIYAJIbHOW pabOThl TMpU  PEIICHUU
OMoNorHYecKod TpoOJIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh  MPUMEHECHHUS
IpynnoBbIX (OopM B3aMMOJEWUCTBHS MPHU pPEUICHUH Y4eOHOUW 3ajauM; BbIOUpATh
TEMAaTUKY U METO/Ibl COBMECTHBIX ACHCTBUH C YUETOM OOIINX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 4jeHa KOJJIEKTHBA;

MPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACIPENEIATH POJIU C
y4éTOM MHEHUN YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOM paboOTHI;
OIIEHMBATh Kau€CTBO CBOETO BKJIAJa U KaXKJIOI0 yYaCTHHUKA KOMaH]Ibl B

oO1uii pe3ynpTaT Mo pa3padOTaHHBIM KPUTEPHSIM; Mpejiararb HOBBIE MPOEKTHI,
OLICHUBATh UEH C MO3UIIMU HOBU3HBI,

OpUTHMHAIBHOCTH, MPAKTUYECKOM 3HAUYUMOCTH; OCYUIECTBISTh IMO3UTHUBHOE
CTpAaTETMYECKOE TIOBEICHUE B PA3JIMYHBIX

CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITHh MHUIIMATHBHBIM.
OBJiaieHue YHUBEPCAJIbLHBIMYU PEryJsiITUBHBIMU €CTBUSAMM:

1) camMoopraHM3amusi: HCIOJb30BaTh OHOJIOTMYCCKUE 3HAHMS IS BBISBICHUS
mpoOJIeM B BX

permeHns B OJKU3HEHHBIX W Yy4YeOHBIX CHUTyalusX; BBIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHUH I1IeJIeBbI€ U CMBICTIOBBIE YCTAHOBKUA B CBOMX JCHCTBUSX U
MIOCTYNKAaX MO OTHOLIEHWIO K >KMBOW NPHUPOJAE, CBOEMY 3JI0POBBIO U 310POBBIO



OKPYXAIOILKX; CAMOCTOATENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JI€ATEIBHOCTD,
BBISIBIIATH NPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 337aud B
00pa30oBaTENbHON JEATEIPHOCTH W JKU3HEHHBIX CHUTYalHAX; CaMOCTOATEIBHO
COCTABJISITh IJIaH PELICHHS MPOOJIEMBI C YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEM U NPEANOYTEHU;
NaBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacipsaTh paMKH YY4EOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NPEANIOUYTEHUMN; 1ENaTh
OCO3HAaHHBIN BBIOOD, apITyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD
3a peleHue; OLICHUBATh
MPUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW SPYIULMU B Pa3HBIX
00JIaCTSAX 3HAHMM, NOCTOSIHHO TMOBBIIATH CBOM OOpPa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb. 2) CAMOKOHTPOJIb: JIaBaTh OIICHKY HOBBIM CHUTYallWsiM, BHOCHUTb
KOPPEKTHUBHI B ACSITEIBHOCTb,
OLICHMBaTh  COOTBETCTBME  pE3yJbTaTOB  LEISAM;  BIAJETh  HaBbIKAMU
MO3HaBaTeNbHOW pedJIEKCUU KaK OCO3HaHUS COBEpIIAEMbIX JICUCTBUM U
MBICJIUTENIbHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI
pedaexkcun A OUEHKH CUTYalldd, BHIOOpa BEPHOIO PELIEHUS; YMETh OILIEHUBATH
PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS MO UX CHUYKEHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MPH aHAIIM3€E PE3yIbTaTOB
NEeSATENbHOCTH;
3) npuHsTHEe cedsl W APYruX: NPUHUMATH ce0s, TIOHUMAss CBOU HEJIOCTATKH U
JOCTOMHCTBA; NPUHUMATh MOTHUBBI M apryMEHThl JApYrMX TpHU aHaIHU3e
pe3yJIbTaTOB
JesITeIbHOCTH; MIPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble  pe3yibTaThl  OCBOCHMSI  COJEp)KaHUs  y4eOHOro  IpenmMera
«buonorus» Ha yriyONEHHOM ypOBHE OpPUEHTHUPOBAaHbI Ha obOecreueHue
npomibHOTO  OOydeHHs  oOydaromuxcsi  Owosornn. OHHM  BKIIIOYAFOT:
cnenuduueckue st OMOJIOrK HaydHble 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBHIA 110
OCBOEHUIO, MHTEPIPETAMU U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B Pa3jMUHBIX YYEOHBIX, a TaKKe B
pEAbHBIX JKU3HEHHBIX CUTyanusx. [IpemMeTHbie pe3ylbTaThl MPEACTABICHBI 10
rojiam U3y4yeHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:



c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBaHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUU
3aKOHOB MPHUPOJIBI M PEIICHUH MPOOJIEM PaIlMOHATIEHOTO MPUPOIOIIOIH30BaHUS, O
BKJIaJIC POCCHUMCKHAX W 3apyOEKHBIX YUYEHBIX B pPa3BUTHE OWOJIOTHH; BJIAJCHHE
CUCTEMON OWOJOTHYECKUX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOMOJATAIOINE
OMOJIOTUYECKHE TEPMUHBI M TOHATHSA (KU3Hb, KIJIETKA, OPTraHW3M, METa0OJH3M,
rOMEOCTa3,  CaMOPEryJiAlus,  CaMOBOCIIPOM3BEICHUE,  HACJIEACTBEHHOCT,
M3MEHYUBOCTh, POCT U Pa3BUTHUE), OMonornueckue teopun (kieroyHas teopus T.
[IIganua, M. Illnennena, P. BupxoBa, XxpoMOCOMHAsl TEOPUs HACIEACTBEHHOCTH T.
Moprana), yuenuss (H. WM. BaBwioBa — o0 1eHTpax MHOrooopasus u
IIPOUCXOXKEHUS KYJIbTYPHBIX pacTeHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOT0 MOKOJICHUS, PACUIEIIJIIEHUS, YACTOThHI TaMET, HE3aBUCUMOTO HACJIEI0BAHUS
I'. MeHpzens, TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOM u3meHunBoctu H. .
Basuioa), mpuHIIUIIBI
(KOMIUZIEMEHTapHOCTH); BJIaJICHUE OCHOBHBIMM METOJaMH HAYYHOTO TO3HAHMUS,
UCIOJIb3yeMbIX B OMOJOTMYECKUX HCCIEAOBAHUSIX >KUBBIX OOBEKTOB (OMHUCAHUE,
U3MepeHue, HaOII0ICHUE, SKCTICPUMEHT);
YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKN: BUPYCOB, KJIETOK MTPOKAPUOT U
AYKapHUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpPraHOB PAaCTEHHI, )KUBOTHBIX, YEJIOBEKA, TPOLIECCOB KU3HEAECATEIbHOCTH,
IPOTEKAIONIUX B OPTaHU3MaX PACTEHUM, )KUBOTHBIX M YEJIOBEKA, OMOIOTUYECKHIX
MIPOIIECCOB: OOMEHA BEIIECTB (MeTab0IM3M), IPEBPAILEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(MHOTO U TeTepOTPO(HOTO TUTIOB TUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeH03a, raMeToreHe3a, SMOprUoreHe3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI, UHIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEeHE3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOIO0 0TOOpa; YMEHUE
yCTaHABJIMBATh B3aUMOCBSI3U MEXy OPraHOWIaMU KJIETKU U UX QyHKIUSIMU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U UX (DYHKIUSIMHU, MEXIY OpraHaMu U
CHUCTEMaMH OPTraHOB y PAaCTEHHUM, )KUBOTHBIX U YEJIOBEKA U UX (DYHKITUIMH, MEXKTY
CHUCTEMaMH OPraHoOB U UX (PYHKIUSIMU, MEXKIYy dTarlaMu 0OMEeHa BEIlleCTB, dTaaMu
KJIETOYHOTO IIUKJIa ¥ )KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTallaMyi SMOPHOHATIEHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (paKTOpAMH CPEbl OOUTAHUS;
YMEHHUE BBISBIISATHh OTJIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM UHUCIIC
pacTeHUi, )KUBOTHBIX U Y€JIOBEKA; YMEHHUE HUCIIOJb30BaTh COOTBETCTBYIOIINE
apryMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO M CUMBOJIUKY JJISl JOKA3aTEIbCTBA
POACTBa OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYMI; YMEHUE PELIATh
OMOJIOTUYECKHE 3a/1a4H, BBISIBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEKIY
UCCIeNyEeMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBICHUSIMU, J€JIaTh BHIBOJBI U



POrHO3bl HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB; YMEHUE BBHIMOIHATD
nabopaTopHBIE U MPAKTHYECKHE pabOThI, COOTIOIATH
npaBuiia npu padboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM; YMEHHE
BBIJIBUTATh TUIIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMyaupys 1eTb UCCIEeI0BAHUS, aHATTU3UPOBATh MOJyYEHHbIE PE3YJIbTAThHI U
JienaTh BBIBOJIbI; YMEHHE YYaCTBOBATh B yUeOHO-MCCIIEI0OBATEILCKON paboTe 1o
OHOJIOTHH,
9KOJIOTMM W MEJIWLWHE, NMPOBOJAUMOM Ha 0a3e MIKOJIbHBIX HAY4YHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBISATH  TOJYYEHHbIE  pe3yJbTaThl HAa  YUYCHUUYECKUX
KOH(EpEHIIMAX; yMEHUE OIICHUBaTh ATHUYECKUE AaCHEKThl COBPEMEHHBIX
UCCJIeIOBaHUM B 00JIACTU OMOJIOTUU U MEIUIIMHBI (KIIOHUPOBAHHUE, HCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIPABIICHHOE HW3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);
YMEHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHOU
JeSTEILHOCTH B 00JacTH OUOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiayOJsTh MO3HABATEIbHBIM
UHTEpPEC, HAMIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OPOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUS B OpraHU3alUsX CpPEIHETO
po(heCCHOHATILHOTO U BBICIIET0 00pa30BaHUsl.
[IpeameTHbIEe pe3yabTaThl OCBOCHUS yueOHoro npenmMera «buonorus» B 11 knacce
JIOJKHBI OTPAXKATh:
c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (D)OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MHpaA, B
MMO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUU IKOJIOTHYECKUX MPOOIeM YeT0BEUYECTBA,
a TaKKe B pPEIICHWU BOIPOCOB PALMOHAIBHOTO NPHUPOAOIONB30BAHUSA, U B
(OopMUPOBAHMN LEHHOCTHOTO OTHOILEHUS K TMPUPOAE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCHUUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OUOJIOTHUU;
YMEHUE BJAJIETh CHUCTEMOM OHWOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYACT
OTpeNeeHNs W TOHWMAaHWE CYIIHOCTH OCHOBOIOJIArAIOMUX OHUOJIOTHYECKUX
TEPMHUHOB U MOHATUM (BUI, IKOCUCTEMA, Onocdepa), OMoIOTHIeCKre TEOPUHU
(aBosmroniionHas teopus Y. JlapBuHA, CHHTETUYECKAs] TEOPHUS HBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 nyTsiX W HampasieHUsAx »Boitonnu, B.M. BepHajnckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus k. Xapam m B. BaiinOepra,
3apoapiieBoro cxoactea K. M. bapa), mpaBuna (munumyma HO. JlnOuxa,
AKOJIOTMYECKON MUPaMU/JIbl SHEPTHH ), TUTIOTE3bI (TunoTe3a «mupa PHK» V.
I'unGepra);
yMEHHUE BIIaJIETh OCHOBHBIMU METOJaMHU HAay4YHOTO MO3HAHHUS, UCHOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIICIOBAHUSAX J>KUBBIX OOBEKTOB M IKOCUCTEM (OMHUCAHUE,
U3MepeHue, HaOJoJIEHUe, SKCIEPUMEHT), CINOCOOaMU BBISBICHUS M OLEHKH



AHTPOIIOTCHHBIX M3MEHEHH B NPHUPOAE; YMEHHE BBIIEIATH CYIIECTBEHHBIE
MPU3HAKU: BUJOB, OMOTEOLIEHO30B, 3KOCUCTEM M OMocdephl, CTaOMIU3UPYIOLIETO,
JBIDKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOIO OTOOpa, ajuIoNaTpUYeCcKOro u
CUMIATPUYECKOTO BHI000PA30BaHMs, BIUSHUSA IBUKYIIUX CHJ JBOJIOLHMUA Ha
reHo()OH/ TOMYyNALNH, MPUCIOCOOIIEHHOCTH OPTraHW3MOB K Cpele oOuTaHus,
YepeI0BaHUs HAIPaBIECHUH IBOJIIOIUHU, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTHH B
HKOCHUCTEMAax; YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXIYy IpOIECCaMU
SBOJIIOLMH, JBW)XYLIIMMHU CHJIAaMH aHTPONOre€He3a, KOMIIOHEHTAMH pa3IMYHBIX
HDKOCUCTEM U MPHUCIOCOOJIEHUSIMHU K HUM OpPraHU3MOB; YMEHHUE BBISABIATH
OTJIMYUTEIIbHBIE MPU3HAKU YKUBBIX CHUCTEM, MPUCHOCOOJIEHHOCTh BHUJIOB K CpEle
oOuTaHusi, aOMOTHMYECKUX M  OHUOTHMYECKMX  KOMIIOHEHTOB  HKOCHCTEM,
B3aUMOCBSI3€M OpraHW3MOB B COOOILECTBaX, AHTPOIOIEHHBIX W3MEHEHHH B
DKOCHUCTEMAax CBOEW MECTHOCTH; YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE
apryMeHTbI, OMOJIOTUYECKYI0 TEPMUHOJIOTUIO U CHMBOJMKY JUIsl JI0Ka3aTeIbCTBA
pPOJZICTBA OPraHMW3MOB Pa3HBIX CHCTEMATHYECKUX I'PYII, B3aUMOCBSI3U OPraHU3MOB
U cpelbl OOWTaHUs, €AUHCTBA YEJIOBEYECKHX pac, HEOOXOJUMOCTU COXpPaHEHUS
MHOT000pa3usi BUJOB M AKOCHUCTEM KaK YCJIOBHS COCYHIECTBOBAaHHUS MPUPOIBI U
YeJI0BEUECTBA; YMEHUE pelaTh OHMOJOTMYECKUE 3aJlayH, BBIABIATH MPUYUMHHO-
CJIEICTBEHHBIE CBSA3M MEX]Y MCCIECAYyEeMbIMA OMOJOTHUYECKHUMH IMpOIeccaMu U
ABJICHUSIMHU, JI€JaTh BBIBOJbl W TPOTHO3bI HAa OCHOBAHMM MOJYYEHHBIX
pe3yNbTaTOB; YMEHHE BBINOJHATH Ja0OpPAaTOPHbIE M NPAKTHYECKUE PaOOTHI,
co0Iro1aTh

npaBuja mpu padoTe ¢ y4yeOHBIM W JIA0OPATOPHBIM OOOPYJOBAaHUEM; YMEHHE
BBIIBUTaTh TUIOTE3bl, MPOBEPSITH MX IKCIEPUMEHTAIBHBIMH CPEACTBAMHU,
dopMynupysl 1eJib UCCIENOBAHMS, AHAIM3UPOBATH IMOIYUYEHHBIE PE3YNbTATHl U
JieNaTh BBIBOJIbI; YMEHHE Y4YacTBOBAaTh B YUEOHO-HCCIENOBATENbCKON paboTe Mo
OnoJoruu,

HKOJIOTUU W MEJHMLMHE, MPOBOJAUMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  NPEJCTaBIATh  NOJIYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(EpEHIUAX; yYMEHUE OLIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKIACHUU
KU3HH, YEJIOBEKa U YEJIOBEUECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax
penoTBpalleHus] r100albHBIX U3MEHEHHH B OMocdepe; yMEHUE OCYIIECTBISThH
OCO3HaHHBIA BBIOOpP Oyayiield mnpodeccuoHaNbHONW MESITEIBHOCTH B 00JaCcTH
OMONIOTHUH, JKOJIOTHH, MPUPOJONOIB30BAHMS, MEIULUHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTUH, BETEPUHAPUU, CEJIBCKOIO XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH,
yrayOmsiTh TO3HABATEIbHBIA WHTEPEC, HANpPABICHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH MPOPECCHH U MPOJOLDKEHUE OMOIOTHYECKOro 00pa30BaHUS B
OpraHM3aIMsIX CpeaHEro MpoheCCHOHATBLHOTO U BBICIIEr0 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

buoiiorus kak Hayka
JKuBbIE CUCTEMBI I X U3yYCHUE

buonorus knerku
XuUMHUUYECKast OpraHu3alus KIeTKU
Crtpoenue u QyHKIMH KIETKU

OOMeH BellecTB U MPEeBpalleHue SHEPTUH B
KJICTKE

Hacnencrennas undopmanus u peanusanus
€€ B KJIECTKE

JKu3HeHHBIN MK KIETKH

Crpoenne U GyHKIUN OpraHU3MOB
Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPTaHN3MOB
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

10 KJIACC

Bcero

N N

10

KosmuecTBo yacos
KoHTpoJIbHBI €
padoTbl

[MpakTuyeckn
e padoTsl

1.5
1.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl
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3aKOHOMEPHOCTH U3MEHUYUBOCTH
I'eneruka yenoBeka
Cenek1usi OpraHu3MOB

buoTexHoJIOrM U CHHTETHYECKAs OO0 U

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME
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11 KIIACC

KosauyecTBo 4acoB DJIeKTPOHHbBbIE

HaumeHnoBaHue pa3aesioB U TeM
Ne ni/m Konrpoabnbie  IIpakruyecku (undpossbie)

MPOrpaMMbl Bceero

padoTbl e padoThl o0pa3oBaTte/ibHbIE

pecypchl

3apoKJICHUE U PA3BUTUE HBOTIOIIMOHHBIX https://lesson.edu.ru/06/1
1 4

Mpe/ICTaBICHU B OMOJIOTHI 1
https://lesson.edu.ru/06/1
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
1
https://lesson.edu.ru/06/1
3 MaxkposBomonus 1 e€ pe3yiabTaTbl 6
1

[IpoucxoxaeHUE U pa3BUTHE KU3HU HA https://lesson.edu.ru/06/1
4 15 1.5

3emie 1

https://lesson.edu.ru/06/1




5 HpOI/ICXO}K,I[CHI/IC YCJIOBEKA — aHTPOIIOI'CHES
1
OKoJIorus — HayKa O B3aUMOOTHOIICHUAX

https://lesson.edu.ru/06/1

6 OpTraHu3MOB U HAAOPraHU3MECHHBIX CUCTEM

1

C OKpY>Karolleu cpenou

https://lesson.edu.ru/06/1

7 Opraau3Mebl U cpesia 0OUTaHHS

1

https://lesson.edu.ru/06/1

8 DKONOTHUs BUIOB U MOMYJISIIIHIA

1

DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE

CHCTEMBI

https://lesson.edu.ru/06/1

10 Buocdepa — rimobanbHast skocucTema
1
https://lesson.edu.ru/06/1

11 UYenoBek 1 OKpyKarouias cpeaa

1

10
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1.5

0.5

=

https://lesson.edu.ru/06/1




12 PezepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10

102 0
[TPOTPAMME
IMHOYPOYHOE INNTAHUPOBAHUE
10 KJIACC
JJIeKTPOHHBbIE LM (]PPOBHIE
KounyecTBO 4acoB o0pa3oBaTe/ibHbIE PeCypChl
Ne Tema ypoka Bcero KonTpoJsbHBbIE IIpakr
n/n padoTsbI HYeCK
e
padot
bl
Buonorus kak KoMIIEKCHAst
HayKa U KaK 4acTb https://m.eds00.ru/863e6122
1 COBPEMEHHOT0 00IIeCTBa 1 https://m.edsoo.ru/863e632a
https://academycontent.apkpro.ru/lesson/15bc113dcabl-
2 JKuBBIE CHCTEMBI U UX CBOMCTBA 1 4730-8ca3-8¢3862e30f75
N C S — https://academycontent.apkpro.ru/lesson/15bc113dcabl-
3 P p . 1 4730-8ca3-8c3862e30f75
CHUCTEM
Y PO —— https://academycontent.apkpro.ru/lesson/070c3elbedOe-
4 CTOpH OTKD 3yHe 1 4857-8b6e-d5758h8ba098

kietku. Kinerounas teopust
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Meroasl MOJIEKYJIIPHON U
KJICTOYHOM OMOJIOTHH.
[IpakTuyeckas padora «M3yueHnue
METOOB KJIETOYHOM OHOIOTHH
(xpomarorpadusi, aekTpodopes,
muddepeHInanTbLHOe
ueHrpudyruposanue, [1LP)»
XUMHUYECKUNA COCTAB KIETKU

MI/IHepaJIBHBIe BEIICCTBAa KIICTKH,
WX OMOJIOTUYECKAS POJIb

Oprannyeckre BEmecTBa KIeTKA —
oenku. JlabopaTopHas padora
«OO6HapyxeHHe OEJIKOB ¢ TOMOIIbIO
Ka4eCTBEHHBIX PEAKLIUI»

CsoiicTBa, knaccudukanys U GyHKIUN

0€eJIKOB

Opranndeckue BEIECTBA KIETKH —
YTJIEBOJIBI

OpFaHI/IquKI/IG B€IICCTBA KJICTKHN —
JIMITU A bI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJICHHOBBIX KHCJIOT, BBIJICTICHHBIX W3

KJICTOK PAa3JIMYHBIX OPraHU3MOB

Crpoenne u ¢yakuuun ATO. [pyrue

Hykieosunrpudocdarsr (HTD)

[EEN

1

0.5

0.5

0.5

bu6mmoreka [JOK
https :// m .edsoo .ru /863 e 6122

https://m.edsoo.ru/863e674e

https://academy-
content.apkpro.ru/lesson/f0169498-

8927-400e-81b5-27a76afed81b

bubmuoreka [JOK
https :// m .edsoo .ru /863 e 6 b72

https://academycontent.apkpro.ru/lesson/0215437a0f2e-
4c47-8760-2a9e2f77c89c

https://academycontent.apkpro.ru/lesson/7248ccfd3595-
44e2-9ead-al5ec719c673

https://academycontent.apkpro.ru/lesson/7248ccfd3595-
44e2-9ead-al5ec719c673

https://academycontent.apkpro.ru/lesson/3b18d58d -
51ee-43ha-9b17-45c9608fa382

bu6mmoreka [JOK
https :// m .edsoo .ru /863 e 6 d 5¢
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CexBenuponanue [IHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMUKH

MeToabl CTpyKTypHOI OHOJIOTUH

Tunsl kietok. [Ipokapuornueckas
KJIETKa

CrpoeHue 3yKapuoTUYECKON KIIETKH.
[IpakTuueckas pabora «3ydyenue
CBOMCTB KJIETOYHOW MeMOpaHbI»
[ToBepXHOCTHBIN anmnapar KjIeTKU

OnHOMEMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padota
«V3y4yeHne NBMKEHHS TUTOTLIa3 MBI

B PACTHTEIBHBIX KIJIETKAX)
[TosyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:
MUTOXOH/IPHH, TUIACTH/IBI.
JlabopaTtopHast pabota «HccnenoBanue
TUTa3MOJIN32a U JIETUIa3MOJTN3a B
PACTUTENBHBIX KIETKAX»
HememOpanHbIe OpraHOU/IbI KIETKH

Ctpoenue u GyHKIMH g11pa

CpaBHUTENBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «3yueHnune cTpoeHust

KJICTOK pa3JIMYHBIX OPraHu3MOB»

0.5

0.5

0.5

0.5

https://academycontent.apkpro.ru/lesson/070c3elbedOe-
4857-8b6e-d5758h8ba098

https://academycontent.apkpro.ru/lesson/a9152604585b-
4bf9-923c-d6a9d6847d3f

bubmuoreka [JOK
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ACCUMMIISINS U AUCCUMUIISIIIS —
JIBE CTOPOHBI MeTaboau3Ma. THrrbt
oOmena BemiecTB. JlabopaTopHas
pabora «3yueHue KaTaauTUYeCKOn
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTala3bl)»

24

DepMEHTaTUBHBIN XapaKTep PeakLun
KJIETOYHOT'O METa00I13Ma.
JlaGopaTtopnast pabora «3yuenue
25 (epMEHTAaTUBHOT'O PACIIETIIICHUS 1 0.5
nepoKcua BOJI0po/ia B
PaCTUTENBHBIX U KUBOTHBIX

KJIETKax»
26 benku-akTuBaToOpsI U 1
OEKMMHTUOUTOPBI
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 doTocuHTE3 1

content.apkpro.ru/lesson/1f60acef6051-44ce-bb66-6f75e4d59480

Xemocunres. JlaboparopHas pabota
29 «CpaBHeHue nporieccoB potocuHTezan 1 0.5
XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Bus
opoxenus. JlabopatopHas pabora

30 1
«CpaBHEHHE MTPOIIECCOB OPOKECHHS 1
JBIXaHUS

31 AspoOHBIE OpTaHU3MBI. Dranbl 1

HHEPreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa

32 npoToHoB. Cunte3 AT®: paborta 1
npoToHHON AT®-cuHTa3bI

https://academycontent.apkpro.ru/lesson/cdc6b0d2866f-
4e35-9168-ceeabel124e55

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10
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https://academy-

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10
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33

34
35

36

37

38

39

40

41

42

43

44

45

PeaKI_[I/II/I MaTpUYIHOTI'O CUHTE3a

TpaHcKkpunus — MaTpUYHBIA CUHTE3
PHK
TpaHcnsus u e€ sTanbl

KonupoBanue amunokuciot. Poib
pubocom B OmocuHTe3e Oenka
Opranu3zanys reHoMa y Ipokapuor u
JYKapHOT

MounekynsipHble MEXaHU3MBbI
JKCIIPECCUM T'€HOB Y 3YKapHOT
Bupycsl — BHeks1eTOUHBIE (POPMBI
KHU3HU U OOJIUTaTHbIE Napa3UThI.
[TpakTuyeckas padora «Co3nanue
MOJIETN BUPYCa»

BupycHble  3a0oneBaHHs  YeIOBEKa,
JKUBOTHBIX, PACTCHUHN

HanoTexHOIOrMH B OMOJIOTHH H
MCIUIINHC

JKU3HEHHBIN MUK KIETKA

Matpuunslii cunte3 JJTHK

XPpOMOCOMBEI. Jlaboparopnast
pabora «M3yueHne XxpoMOCOM Ha
TOTOBBIX MUKpOIIpenapaTax»
Jlenenve KJI€TKU — MHUTO3

0.5

0.5

https://academycontent.apkpro.ru/lesson/27¢c57b97ee02-
4b2c-97ac-223ab66c24f7

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://academycontent.apkpro.ru/lesson/a494c3cbb7c7-
4815-b7al-155c7245fdbf

bu6nuoreka [IOK
https :// m .edsoo .ru /863 e 796 e

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10



https://academy-content.apkpro.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.apkpro.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.apkpro.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://academy-content.apkpro.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://academy-content.apkpro.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

46

47

48

49

50

51

52
53
54
55

56

57

Tunel knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabora
«Habmoenrne MUTO3a B KIIETKAaX
KOHYMKa KOpeIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

PCFYJ'IHI_II/HI KU3HCHHOI'O HUKJIa KJIIECTOK

Opranusm Kak eIMHOE LIEJI0e

Tkanu pacrenuil. Jlaboparopnas pabota
«M3y4yeHne TKaHEel pacTeHUII»

TkaHU )KUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «3yuenue
TKaHeW KUBOTHBIX»

Opranbl. CucTeMbl OPraHoB.
JlaGopaTtopHnast pabora «3yuenue
OpraHOB IIBETKOBOTO PACTEHHS
Omnopa Tena opraHu3MoB

JIBrKeHnEe OpraHn3mMoB
IIuraHue opraHu3smMoB

IIuTaHne MO3BOHOYHBIX KUBOTHBIX.

[InmeBapuTenpHas cucTeMa 4ejloBeKa
JIpIXaHne OpraHu3MoB

I[LIXE[HI/IC IO3BOHOYHBIX )KMBOTHBIX U
YCJIO0BCKa

0.5

0.5

0.5

0.5

https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

https://academycontent.apkpro.ru/lesson/387b2669 -
fa96-450b-bd73-1e7a543ee995

https://academycontent.apkpro.ru/lesson/87d5ac8b3cd5-
4ff0-alca-8d92928535d1

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/
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58

59
60

61
62

63

64

65

66

67

68

69

70

TpancnopT BelecTB y OpraHu3MoB

KpOBeHOCHaﬂ CHCTEMA ITO3BOHOYHBIX

KUBOTHBIX U YEJIOBEKa
Brigenenue y opranusmon

3amura y OpraHu3MoB
NMMyHHas cucteMa 4enoBeKa

PaSI[pa)KI/IMOCTB U peryjiianusa y
OpraHu3mMoB
FYMOpaJ'H:HaH peryjiianuga u

OHJOKpHUHHAsA CUCTEMA JKUBOTHBIX U

YCJIIOBCKaA

q)OpMLI Pa3MHOXKCHHA OPraHUu3MOB

ITonoBoe Pa3MHOXKCHUC

Meiios

I'amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.
JlaGopatopnas pabora «3yuenue
CTPOEHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

NuauBunyanbHOE pa3BUTHE

OpraHnu3MOB — OHTOI'CHE3

3akJagKa OpraHoB U TKaHEH U3
SapO)ILIIHeBBIX JINCTKOB

e

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

https://academycontent.apkpro.ru/lesson/99d9a91a3f8e-
49cb-bce4-3a2f5e634110

https://academycontent.apkpro.ru/lesson/44d23e035225-
4e6f-a455-559e9d843dh9

bu6mmoreka [IOK
https :// m .edsoo .ru /863 e 7f 4a

bu6mmorekxa [IOK
https :// m .edsoo .ru /863 € 81 b6

https://academycontent.apkpro.ru/lesson/c081bbd7b846-
42ec-9bh9-c0ffo388e41d

https://academycontent.apkpro.ru/lesson/b676db76 -
£61e-4f78-826a-75676e7f5af6
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Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BrisBicHHE
71 1
MIPU3HAKOB CXOJICTBA 3apPOIbIIICH
IIO3BOHOYHBIX KMUBOTHBIX»
Pa3MHOXeHME U pa3BUTHE PACTCHUIA.
Jlaboparopuas padota «CtpoeHue
72 1
OpraHoB Pa3MHOKCHHA BbBICHIUX
pacTeHun»

WcTopust CTAaHOBJICHUS M Pa3BUTHSI
73 1

TCHETUKH KaK HayKU
OCHOBHBIC TIOHSITHS U CHUMBOJIBI

reHetuku. Jlaboparopnas pabora

74 1

«/Ipo3oduia kak 00BEKT TCHETHIECKUX

HUCCIIEIOBAHUI
3aKOHOMEPHOCTHU HACIEAOBaHUS

MPU3HAKOB. MOHOTHOpUTHOE

0.5

0.5

0.5

https://resh.edu.ru/subject/5/

https://resh.edu.ru/subject/5/

content.apkpro.ru/lesson/8088b7fa-

bu6nuoreka [IOK

https :// m .edsoo .ru /863 e 86f2

https://academy-

1bac-4c85-9905-a91d41ed37f8




ckpemuBanue. [Ipaktuueckas pabota

75 1

"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO CKPEIINBAHUSA Y
npo3oduib”

https://academy-

[{uTonoruyeckre OCHOBBI
76 1
MOHOFI/I6pI/IIIHOFO CKpCUIMBaHUA
AHanusupyrouiee CKpeluBaHue.
77 1
Henonnoe noMuHupoBaHue
JIMrnbpuiHoe CKpeuBaHue.
[IpakTuueckas pabora «M3yueHue
78 1
pe3yJIbTaTOB IUTHOPUIHOTO
CKpEUIMBaHUS y APO30(UIBI»
[{uTonornyeckre OCHOBBI
79 1

TUTHOPHUIHOTO CKPEIUBAHUS

0.5

content.apkpro.ru/lesson/da2765cd-

content.apkpro.ru/lesson/da2765cd-

https://resh.edu.ru/subject/5/10/

0.5

content.apkpro.ru/lesson/a3431d82-

https://academy-

a327-4526-bef3-7eccle3cd9cd

a327-4526-bef3-7eccle3cd9cd

https://academy-

087f-46fe-aba8-eca3491d454a

bubnunorexa LIOK

https :// m .edsoo .ru /863 e 89 a4

bu6mmoreka [JOK



80 CleruieHHOe HaclIeI0BaHHE MPU3HAKOB

https :// m .edsoo .ru /863 e 8 ¢ 60

XpoMOCOMHast TeOpus

81 1

HACJICJICTBEHHOCTH
bu6mmoreka [IOK
82 I'eneTuka mmomna

https :// m .edsoo .ru /863 e 8 c 60

83 I'eHOTHIT KaK IEJIOCTHAS CUCTEMA
I'eHeTHMYECKUIT KOHTPOJIb PA3BUTHS

84 1

pacTEeHHIA, )KUBOTHBIX U YeIOBEKa
N3MeHunBOCTH NpU3HAKOB. Bubl

85 1

W3MEHUYHUBOCTH

bu6mmoreka [JOK

86 MonudukarmoHHas U3MEHIHBOCTh

https :// m .edsoo .ru /863 e 8 efe

BapuarmoHHsIii psi v BapuaiioHHast
kpuBas. JlaboparopHas padoTa

«HccnenoBanue 3aKOHOMCpHOCTCI>'I

content.apkpro.ru/lesson/f9e74bbf-

1 https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://academy-

4477-4452-b5a1-3f990c947800




87 1
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U

BapHallMOHHOW KPUBOM»

I'enoTunuyeckas N3MEHYNBOCTb.

88 1

KomOunHaTHBHas N3MEHUUBOCTh
MyTtanuonHas "3MEHYNBOCTb.
[IpakTuueckas pabora «MyTtauuu y
89 1
po30( bl (HAa TOTOBBIX
MHUKpOIpernapaTax)»

3aKOHOMEPHOCTH MYTAI[HOHHOTO

90 npolecca. DNUreHeTHKa u
AMHUTCHOMUKA
91 I'eneruka yenoseka. IIpakTnueckas

pa60Ta «CocraBilcHUEC U aHAIA3

POIOCIOBHON»

92 MeTtoapl METUITMHCKOI T€HETUKHU

0.5 https://resh.edu.ru/subject/5/10/

content.apkpro.ru/lesson/e1564a9c-

0.5 https://resh.edu.ru/subject/5/10/

1 https://resh.edu.ru/subject/5/10/

1 0.5  https://academy-

https://academy-

0f9c-4060-abd6-435067cecl4d

content.apkpro.ru/lesson/bb1da599-

4162-44bb-b97d-8e7165598966

https://resh.edu.ru/subject/5/10/



https://academy-content.apkpro.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://resh.edu.ru/subject/5/10/

3HaucHUE MC[[I/II_II/IHCKOI;’I T'CHCTHUKHU B
MNpeaAOTBPAIICHNUU W JICHCHHUU

93 . 1
TeHETHYECKUX 3a00JIeBaHUI
YeJI0BeKa
OCHOBHBIE TIOHATHS CEIEKIIHH.
Jlaboparopnas pabota «3yueHue
% COPTOB KYJbTYPHBIX PACTCHUNA U 1 0.5
MOPO/T IOMALTHHUX JKUBOTHBIX )
Metoapl CeNeKIMOHHOM paboTHI.
95 JlaboparopHas pabora «/3yuenue 1 0.5
METOZIOB CEJIEKI[UU PACTCHUI»
JlocTrxeHust CEIeKINU
96 pacTeHuit U JKUBOTHBIX. 1
[MpakTnueckas pabora
«[TpuBuBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHue u
WCTIOJIh30BaHNE TEHETUIECKUX PECYPCOB
buorexHosorus Kak Hayka M OTpacilb
98 npousBojacTBa. [Ipaktuueckas pabora 1 0.5
«M3ydyeHue 06beKTOB OMOTEXHOIOTUI
99 OcHoBHbIE HaIlpaBJICHUS 1
CUHTETHYECKOI Onosioruu
100 XpoMOcOMHasi 1 TeHHAsE MH)KEHEPUs 1
101 MeaunuHcke OMOTEXHOJIOTHI 1
102 PesepBublii  ypok.  IloBTOpenwme,
000011IeHHE, CUCTEMATU3AIUS 3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 102 0 13.0
I[TPOIT'PAMME 5.24
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Ne
n/n

Tema ypoxka

Bcero
OpommononHas reopus Y. Jlapsuna 1
JIBr>KyIIMe CUITbI 3BOJIIOIIMU BUIOB 110 Y. 1
Hapsuny
Bbopwba 3a cymiecTBoBaHHE, €CTECTBEHHBINH U 1
UCKYCCTBEHHBIN 0TOOD
DopMHUPOBAHHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIUU
Dranbl 3BOJIFOIIMOHHOTO npoueccea: o

MHUKPOIBOIIONHUS U MaKPOIBOTIOIUS

[Tomynsitinst — snemMeHTapHasi €IUHMIIA dBoTomK 1

3aKoH reHeTHuYecKoro paBHoBecus Jx. Xapam,

B. Baitn6epra. JlaGoparopHas pabota

«BrIsBIIeHNE U3MEHIMBOCTH y 0COOCH OHOTO
BUJIQ

DneMeHTapHbIe PaKTOPHI IBOTIOIIAN 1

KoaudecTBO 9acoB

KoHTpoJbHEI €
padoThI

IIpakTH4eckue
padoThI

0.5

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl
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O ekt ocnoBarens. Ipdexr OyTHIIOUHOTO
TOpJIbIIIKA
Murpanuu. U301y nomysiui:

reorpaduyeckas, OnoJIorundecKas

11

12

13

14

15

16

17
18

19

EcrecTBenHbIl 0TOOP — HampaBJIsrONIUi hakTop
SBOJIIOIINH

[TonoBoii oT60p

[IpucrocobIeHHOCTh OPraHU3MOB KaK pe3yJsbTaT
MUKposBosronun. JlaboparopHas pabora
«M3ydyenune apomopho30B 1 uAMOANANTALNHN Y
pacTEeHUN U KUBOTHBIX»

[TpuMepbl PUCTIOCOOIICHHIT Y OPTraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
O6uoxuMuveckue, nopeaeHvyeckue. JlaboparopHas
pabota «IIpucrnocobaeHnst OpraHu3MoB U UX
OTHOCHTEJIbHAS 11e7I€CO00Pa3HOCTb)

Bup, ero xpurepuu u CTpykTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUIOB 1O
MOP(}OIOrHUECKOMY KPUTEPHIO)

CrpykTrypa Buzia

BunoobpazoBanue kak pe3ysbTaT MUKPOIBOJIIOLIUU

CBs13b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUA

MaKpO3BOJ'IIOI_II/I${. ITaneoHTOIOrMYECKHE METOIbI
HU3YUCHUA DBOJIOLNU
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buoreorpaduueckrue METOIbI U3YICHHS SBOTIOIIUN

OMOPHOIOTHYECKHE U
CPaBHUTEITLHOMOP(OJIOTUUECKIE METO/IbI
U3YYEHHUS IBOJIIOLNH
MouteKyIsIpHO-TeHETHIECKHE, OMOXUMHUYECKHE

N MaTEMaTUYCCKHUEC METOAbI NU3YUCHU A 3BOJJIOLUN

OO0m1re 3aKOHOMEPHOCTH SBOJIOLINH

AnanTuBHas paauanus. HepaBHOMEpHOCTH TEMITOB
SBOJIIOIAH

Hay4HbIe THIIOTE3bI IPOUCXOXKICHUS J)KU3HU HA
3emie

JloHayuHbIe IPEACTABIECHUS O 3aPOKICHUH KU3HU

OCHOBHBIE ITaIIbI HeOpFaHquCKOﬁ 9BOJJIIOIIMH

T'umoressr 3apOKACHUA )KU3HU

HcTopus 3eMiu 1 METOIbI €€ N3YUYEHHUS.
JlaGopatopHas pabota «3yueHue u onucanue
HCKOMAeMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)
HavanbpHble 3Tansl opraHM4ecKoi IBOJIIOLAN

OBOJIIOLHS DYKapHOT

-
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OCHOBHBIE dTaNbl 9BOJIIOLUHA PACTUTCIIBHOTO MUpPA.
[IpakTuyeckas padora «M3yuenue ocooeHHOCTEH

32 .
CTPOCHUS PACTCHUN PA3HBIX OTAEIIOB)

33 OCHOBHBIE 3Tallbl HBOJIOLUH KUBOTHOI'O MHpa
OBouronus )KUBOTHBIX. [IpakTHueckas pabora

34 «M3ydyenne 0cOOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX
KUBOTHBIX»

35 Pa3BuTHe xu3HM Ha 3eMJie 110 3paM U MepuoiaM

36 MaccoBbie BEIMHPaHHS — SKOJIOTHYECKHE KPU3UCHI
HPOILLIOTro

37 CoBpeMEHHbIN IKOJIOTUYECKUN KPU3UC, €T0

0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPTaHNYECKOTO MPOILIOTO

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIITBI OPTraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4YEJIOBEKE

41 Pa3Butue npencraBieHuil 0 NPOUCX0XKAEHUH
YeJoBeKa
MecTo yenoBeka B CUCTEME OPTaHUYECKOT0 MUPA.

42 JlaGopatopHas pabora «3yueHune ocobeHHocTei
CTPOEHUSI CKeJIeTa YellOBeKa, CBA3aHHBIX C
IPSAMOXO0KJICHUEM

43 JIBuoKy1iye cuibl aHTPOIOreHe3a

[EEN
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CooTHoleHre OUOIOTUIECKUX U COLUATBHBIX
(axTOpOB B aHTPOIIOTEHE3E
OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

ITaneoreneTnka u najeoreHOMHUKA

OBOJIIOLHS COBPCMCHHOT'O YCJIOBCKA

UYenoseueckue packl. [Ipaktuyeckas padbora
«3yueHne 3K0N0rHYeCKUX aJanTaluil 4eJI0BEKay

MG)KI[I/ICIII/IHJII/IHapHI)IC MCTOJbI aHTPOIIOJIOTUH

3ap0)KI[eHI/IC H PAa3BUTUC DKOJIOTHH

Mertoasi skonoruu. JlabopatopHas padbora
«M3ydyeHne MeToI0B SKOJIOTUIECKUX HCCIIEJOBAHUI)

3HaueHUEe YKOJOTHUSCKUX 3HAHUI JJIs1 9CII0BEKa

Okonoruyeckue GakTopsl

Abuotnueckue pakropbl. CBET Kak
sKoJornueckuit pakrop. JlabopaTopHas padora
«BpIsBIIEHNE TPUCTIOCOOICHUN OPraHU3MOB K
BIIMSTHUIO CBETa»

Abuotnueckue (axropsl. Temneparypa kak
sKoJsoruueckuit gpaxrop. JlaboparopHas padora
«BpIsiBIEHNE TPUCTIOCOOICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhD»
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AbuoTtnueckue paxkropsl. BiaaxkHOCTh Kak
sKkosioruueckuii pakrop. JlaboparopHas padora
«AHaTOMHYECKHE OCOOEHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHHSI

Cpenbl 00uTaHHUs OPraHU3MOB
buosornueckue puTMsl

Kuznennsie popmMbl OpraHU3MOB

buotnueckue hakTopsl

3HayeHue OMOTUYECKUX B3aUMOJIEHCTBUN [T
CYIIIECTBOBAHMSI OPraHU3MOB B CpeJIe
obuTanus

DKONOTUYECKHE XapaKTEPUCTUKHU TOMYIISAUN

OcHOBHBIE NIOKA3aTENN NOMYJIALNN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAs U IOJIOBast
CTPYKTYpa

OcHOBHBIE NIOKA3aTENN NOMYJIALAN:
POXKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaluu

Oxojnorudeckas CTpyKTypa MONyJIsALUN

JlnHaMuKa NOMyIsiuy U €€ peryJsanms

KpI/IBBIC POoCTa YUCJICHHOCTHU IIOITYJIALNH.

KpI/IBBIe BBDKHUBAaHUA
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Dkonoruveckas Huiia Buaa. JlaboparopHas padora
«[IpucrocobneHust ceMsiH pacCTeHUH K
paccesieHuIo»

Bup xak cucrema nonyssiui

3aKOHOMepHOCTI/I MNOBCACHUA U MI/II‘paHI/Iﬁ KHUBOTHBIX

Coo011ecTBO OpraHu3MOB — OHUOIICHO3

DKocHCTEeMa KaK OTKpbITasd CUCTCMaA

prrOBOpOT BCHICCTB U IIOTOK OHCPIr'u B
3KOCHCTEMC
OCHOBHBIE TTOKa3aTeIN YIKOCUCTEMBI

DKOJIOTHYECKUE TUPAMUJIbI

HN3meHeHus COO6IJ.I€CTB — CyKIeccuun

[IpupoaHbIE 5KOCUCTEMBL. DKOCUCTEMBI 03€p U

peK. DKOCUCTEMBI MOPEI U OKEAaHOB

[IpupoaHble 3KOCHCTEMBI. JKOCHUCTEMBI  TYHIP,
JIECOB, CTEMEM, MyCThIHb

AHTpOHOFeHHI)Ie 3KOCUCTCMBbI

Ypb6oskocucremsl. [IpakTuueckas pabota
«M3ydenue u onucanue ypooIKOCUCTEMbI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMOJIEMCTBUI OPraHU3MOB B DKOCHCTEMAX
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MexaHn3MBbl BO3ACUCTBUSA 3arpsA3HEHUM pa3HbIX
TUIIOB Ha CyOOpraHW3MEHHOM, OPTaHU3MEHHOM,
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MOMYJISIIIAOHHOM M YKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmeranerapHas 060109Ka
3emun
€

84 VYuenne B. U. Bepnanckoro o 6uocdepe

bubmuorexa [JOK
85 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOC(EpHI
6

KpyroBopoTsI BemiecTB 1 OMOTeOXUMHUECKHE
86 1

IIUKJTBI

3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI

87 1

CyIIH

88 YcroitunBocTh OHOChepsI

89 DKOJIOTHYECKHE KPUZUCHI M UX TIPUUUHBI
bu6nuoreka [JOK

90 BosneiicTBue uenoBeka Ha Onochepy

€
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA
YUYEHUKA

1. Briconikas JI. B., demvinun I'. M., PyBunckuit A. O. u ap. buonorus. 10

KJ1acc: yueO. 11st o01eo0pa3oB. opraHu3aliii: yriryOJaeHHbIH YpOBEHbB / TIO

pen. lllymuoro B. K. u pmmimnna I'. M. - IIpocsemenue, 2020 2. Bricorkas JI.
B., Aemvmun I'. M., PyBunckuit A. O. u ap. / [lox pen. lllymuoro B. K.,
Jemvmmmia I'. M. buonorus. 11 kimace. Yriyonenssiii ypoenb M3natenscTBo
«IIpocsemenue»

3. emvmmmr .M., Cabnuna O.B., Beiconkas JI.B., bopoaun [1.M. buosnorus.
O6m1as 6uonorus. Ilpaktukym. 10-11 knaccsl: yuebHoe mocodue j1st o01eoopas.
opraHu3anuii: yriyoneHnbsii ypoBeHs/Ipvimuir [.M., Cabnuna

O.B., Bricoukas JI.B., bopoaun I1.M. - M.: IIpocsemenue, 2017.-143 c.

METO/JUYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA
https :// edsoo .ru/ wp - content/ uploads /2023/08/ mp biologiya
format - docx 26082023 na - sajt .pdf

®omuna T.T. buonorusi. Metonnueckue pekomenganuu. 10-11 ki.: yueo.
nocoOue st 001eo0pa3oBaT. opranuzanuii: yriyoneHusiii yposers/ T.T.

®omuna — M.: [Ipocsenienue, 2017

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https :// resh .edu .ru/ subject

/5/10/ https :// resh .edu . ru/

subject /5/11/ https :// lesson

edu . ru /06/10 https :// lesson .

edu . ru/06/11
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