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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACCHI) SIBIISICTCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble npeaMmeTsl». CormacHo mnosoxkeHusM PIOC COO npodunbHbie
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennmanm  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHusS U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOECCUOHANIBHBIM U BBICHIUM 00pa3zoBaHueM. B To jxe Bpemsi
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, OnpeiensaeT 00s3aTeIbHOe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €ro
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO TIpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH YYCOHOTO MpeaMeTra
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUUECKOTO O0Opa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOM OHMOJIOTHUH, SMOPHOJIOTUUM W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OMOJIOTMHU, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI DKOJIOTUU U yUeHUe 0 onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MM MU OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKaHUHU MPOTpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriiyoJIEHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANFHOM AESITENbHOCTH, CBSI3aHHOW C OuoJoTMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX OUOJOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCJIEIOBATEILCKUMU ~ METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM W OHOJIOTUM PA3BUTHS, TEHETUKH U
CEJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMMYECKHMMU U  3KOJOTHYECKHUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
nporiIakTUKA WH(GEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIa TTOBEJICHUS B TIPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOAHOTO U TEXHOTEHHOrO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy 00YyYArONIMXCSI MHTEIJIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEM
B MpOLECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3aa4, MOJECIMPOBaHUS OMOIOTHYECKHUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpYXaromux JoAe (coOmoaeHuss Mep npoduiakTuKd — 3a00JeBaHUM,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTYJIbHOMN 00pa3zoBaTeIbHON TPACKTOPHHU, crocoOCTBYyIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero odpazopanus, coctapiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpraHU3alUsaX CpPEeIHETo
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaromIMXCs B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-MCCIIEI0BATENHCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykMu U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTaJIbHbIC, IPUKIAAHBIE M IIOMCKOBBIE HAy4YHBIE HCCIEIOBaHUSA B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE IPUPOLBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBs3b OMOJIOTMM C JOpPYrUMU HaykKammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OwmochepHbiii. IIporecchl, MPOUCXOIAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucTeM. Mertoabl Omonormdeckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosiornmueckux JaHHbIX. OIlEHKAa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu

Tabmunpel u cxembl: «OCHOBHbBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU



npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. Mcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopust (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXEHHS COBPEMEHHON KJICTOUHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
K1emok. DIEKTpOHHas MUKpocKomnus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIeCTBAa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukaruss  OenakoB.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

Yraesoael. MoHOCaxapubl, AMCaxapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.



Jlununpl. IM'mapodunbpHO-THApPOdOOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1me cBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekysie ATO.
buonornueckue ¢pynkimn AT®. BocctaHoBieHHbIE TEPEHOCUUKH, UX (DYHKINUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKYNI. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATOy.

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUEe OCIKOB C TOMOIIBIO KaYeCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre mpoKapruOTHIECKOM KiIeTKH. KitleTrouHast cTeHKa OaKTepHii M apXei.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpOo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo 1 pojib MPOKapUOT B OMOIIEHO3aX.

Crtpoenue u (byHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKH.
[Mnazmatnueckass wmemOpana (mmasmanemma). CTpykTypa —IIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IMIa3MaTUYECKyt0 MEMOpaHy: MaCcCHBHBIN
(muddy3us, obnmery€éHHas auddysus), akKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIN



aKTUBHBIN TpaHcropT). llomymponunaemocth meMOpanbl. PabGorta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Jk3o1uTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(BIIC), anmapat 'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  3HIOIUIA3MATHYECKUI
petuxkynym. CekperopHas QyHkuus ammapata [onbmku. Moodugurkayus denxos @
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (PyHKIMU MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIUIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIIMX PACTCHU.

HememOpanHubie opranouabl kjieTku CTpoeHue U (PyHKIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomeorcymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetounslit
ueHtp. CrpoeHwe M JBUKEHUE JKTYTHKOB U pecHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6omouka sipa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBBIM MaTpuKc. IIpocTpaHCTBEHHOE PpaCIIONOKEHUE
XpOMOCOM B HWHTEppa3HOM sjpe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu

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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUIWY, «Aapo», «CTpoeHne NPOKapUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUAbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».



Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JIEMJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHwe  ABWMIKEHUS  [MUTOIJIA3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccUMHIIALINS U TUCCUMIIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIIECTB: aBTOTPOGHBIA W TeTepoTpOPHBIA. YUacTue KHUCIOpoJla B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMEHHBIX TIporeccax. DepMEHTATUBHBIN XapakTep PEaKIUuid KJICTOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHbvlli U oxcuceHHbll omocunmes y baxmeputi. Ceemocobuparowue
nNUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpoliecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocHHTE3a. 3HaUE€HUE (DOTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHue. Pojb MUTOXOHApPUI B
npoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakumun. OKUCIUTETEHOE
bocdopmiupoBanue. Iuepeus memodpanHoz2o epaduenma npomonos. Cunme3
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BelleCTB nepea aHadpOoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdemoHcTpanuu

[Toptpetst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XeMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUjIa3bl WU KaTajla3bl)y.



Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO pACILEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U IBIXAHUY.

Tema 7. HaciencrBennasi uHgopmManus 4 peajn3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON nHpopmaiuu. ['eHeTnyeckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUIILMU: KOMIJIEMEHTAPHOCTh, AHTUIIAPAIUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oernka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmovl 3KCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomol 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HexkiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdata»)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodowbl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbos, /1. 1. UBaHoBCKHA.

Tabmuubl u cxembl: «brocunrtes O6enkay, «['eHeTnyeckuit kon», «BuUpyco»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u mMutos.
Oco0eHHOCTH TMpolieccoB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [lpecuHreTnyeckuid  (MOCTMUTOTHUYECKUM),  CHHTETHYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanumsa. [Ipunnuner perumkanvu JIHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTHUNAPAJUIEIBHOCTb.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u



TeromMepaza. XPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHblid  HaboOpbl  XpoMocoMm. ['omonoruunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nporneccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiormdeckoe 3HaueHuUe
MHUTO3A.

Perynsiuusa MUTOTHYECKOrO LUWKIA KIETKH. [IporpamMmmupyemasi KieTO4YHas
rubesns — anomnTo3.

Knerounoe sapo, xpomocombl, (GYyHKIMOHAJIbHAas T€HOMHKA. MexaHusmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «l{ugposas
K1emKay — buouHgopmamuyeckue mooenu QyHKYUOHUPOBAHUSA KIeMKU.

JlemoHcTpanuu

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKA JIYKa».

JlabopaTopnass  pabdora  «/3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlaGopaTopnas pabGota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOOEHHOCTH  CTPOEHUS M KUBHEACSATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHn3M Kak eInHoe nenoe. ['omeocras.

Tkanu pacreHuil. TuIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOECHUS,
GyHKIHA U PacTIONIOKEHHS TKAHEH B OpraHax pacTeHUH.

TkaHu XKMUBOTHBIX M 4ejOBeKa. TWIBI KUBOTHBIX TKaHEW: SMUTEIHANIbHAS,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOEGHHOCTH CTpoeHUsA, (YHKIUH U
PaCIIOJIOKEHUS TKAHE B OpraHax *KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTaHOB KMUBOTHBIX U YeJOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX >KMUBOTHBIX. HapyKHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBuxkeHne  opraHu3MoB. JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:



TPONU3Mbl M HAcTUM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO Tra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMM. lIuTanne kxMBOTHBIX. BHyTpumnosoctHoe n
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTtaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[UIIEBAPUTENIBHOIO TpakTa. IlumesapurenbHble kenesdbl. IluieBapurenbHas
CUCTEMA YEeJIOBEKa.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe npixanue. /[prxatenbHas HOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixanue MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbpHas cucTEeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MieKonuTaromux. Perymsmnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemecTB y XUBOTHbIX. KpoBeHOCHass cucreMa M €€ Oprassl.
KpoBeHoCHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl U KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJisiius.

Brinenenne y opranusmMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasbsl BbiaeneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMTENIBHON cUcTeMaMu. Breiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHl MPOCTEHINMX. 3anUTa Yy MHOTOKJIETOYHBIX pacTEHUMH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOU 3aIUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHedl. MiIMMyHHas cucrtema venoBeka. KieTouHbldd u
TYMOPJIbHBIH MUMMYHHUTET. BpoknéHHbIH u mpuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHalIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTts M perysanus |y OprauusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W perymauus y
pactenui. PocToBbIE BENIECTBA U MX 3HAUYCHUE.

HepBHas cucrema u pedrekTopHas peryisuus y >KUMBOTHBIX. HepBHas
cCUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y ®KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PEIEKCHI.



['ymopanpHas perynsiuus W 3HIAOKPUHHAs CHCTEMA WBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPUHHOW CUCTEMBI M WX TOPMOHBL. JleliCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW U SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. 1. [1aBnos.

Tabmuupbl U cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX pPACTEHHID,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue cTedis,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJET YeIOBEKa»,
«[InmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTesnbHast
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Mmmynurer»,  «KumieuynomonoctHele», «CxeMa  MHUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHune 1uaHapun», «BHyTpeHHeEe CTpOEHHME HOKIEBOro 4depss», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaOuX», «HepBHas cucrema yenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaTbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpONpENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXHUX, UBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHWil, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
00Opy1I0BaHUE JJIsl AEMOHCTPALlMK TOYBEHHOT'0 U BO3IYIIHOTO MUTAHUS PAaCTeHUH,
pacuierieHus Kpaxmasa U 0elKoB Mo IeHCTBHEM (epMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OTBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  [OYKOBaHHE, CHOPYJISALUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBbie KIeTKW, wiaM rameTtel. Meio3. Craauu
Mmeito3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpPTaHU3MOB.



[IpenzaponpiieBoe pa3Butue. ['amerorenes y uBOTHbBIX. [10JI0BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnoaoTBOpeHHE U AMOPHUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Ctaauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOneHws.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJECHUS MIIEKONMUTAIONUX. 3apObIIIEBhIE JIUCTKU
(racTpyssinius). 3aKiajKa OpraHOB M TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHAIbHAS HMHIYKLIHS).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOTO KakK  pPe3yyibTaT HEPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyKalOIIEH Cpeibl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHbI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKkoe 3HaYE€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTOpPHI
PETYISIMU POCTA JKUBOTHBIX M YyenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnosl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBanue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIJIOAOTBOPEHHE M PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuipel u cxembl: «BereratuBHOe pa3MHOXEHHE», «THIBI Oecrnonoro
pa3MHOXKEHUA», «Pa3MHOXEHHE XJaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ousa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HEnpsAMOE pa3BuThey», «Pa3Butme M™amckoro xyka», «Pa3Buthe capaHuny,
«Pa3Bute IATYWIKW», «J|BOMHOE OIUIOJOTBOPEHUE Yy ILBETKOBBIX PACTECHUMY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUi», « KU3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHKI MXa», <« KW3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKIT COCHBDY.



OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMNpENapaThl SHUEKIECTOK U
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BpIABICHME NPU3HAKOB CXOJCTBA 3apPOABILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Wcrtopust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHKU:  THOPUIIOIOTUYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsnos, H. 1.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlaGopaTopnasi pabGora «J/[po3oduima kKak OOBEKT TI'€HETHYECKUX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs MPU3HAKoB. L{uTosIormueckre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umoTe3a YiucTOTh raMer.

Ananusupymolee cKpemuBanue. [[poMexkyToOuHbI XapakTep HaclieI0BaHUs.
Pacuiernnienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUSI  IIPU3HAKOB. [{uTonorndyeckue  OCHOBBI ~ JTUTHOPHUIHOTO
CKpEIIIMBAHUSI.

CueruieHHOe HacienoBaHue rnpusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CIEIUIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.



['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS MMoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHBIN mnoj. ['eHernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [ienoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM aJuleNu3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUSI PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTHUeCcKEe MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
WM3MEHEHHS HACJIEICTBEHHOU MH(OpPMAIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymoouniee ckpenuBanue», «HemosHoe TOMUHHpOBAaHHEY,
«CuersieHHOE HacJe/loBaHWe TMPU3HAKOB Y JIpo30duibl», «l'eHeThka ToJiay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nruiby,
«MHOXECTBEHHBIN ajlJIeIu3M», «B3auMoieiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJIsI  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpAllUM CIEMJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «/lpo3odunay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Yy APO30(PHITBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukannoHHass U3MeHYUMBOCTh. Ponb cpeasl B (hopMUpOBaHHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaimioHHbIN
psn u BapuanmonHas kpuBasi (B. Horanncen). CpolicTBa MOau(UKAITMOHHON
W3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POTh KOMOMHATHBHON M3MEHYUBOCTH B CO3JIaHUU
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUA.



MyTanuMoHHass W3MEHYMBOCTb. BHIBI MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuYeckue Myrtauuu. CoMaTUYeCcKue W IMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsA MyTalnuid. MyTareHbl M HX BIMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas M3MEHUHMBOCTh U
HACIIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX (Hakmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubt u  cxembl: «Bunmbl u3MeHunBocTH», «MoaudukaoHHas
W3MEHYUBOCTEY, «KomOnHaTuBHAS U3MEHYUBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTndeckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTamuii».

OO6opyioBaHUE: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlabopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uvenoeka. MexayHapoaHas MporpaMMa HMCCIIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3y4EeHUsS ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUII, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKU. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00sieBaHUs YeslOBEeKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTUUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpesnl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSsIM.

JdemMoHcTpanuu

Tabnuiel U cxembl: «KapuoTun uenoBekay, «MeToJbl U3y4eHUs] TeHETUKU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBiaeHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesrekuusi OpraHu3sMoB



JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALMH.
Yuenne H. WM. BaumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Poibp cemekuuy B CO3/IaHMM COPTOB PACTEHUN M TOPOJ
*uBOTHBIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadeHue id
CEJICKIIMOHHOM padOThHI.

Metoasl ceneKImoHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM H
VHJINBU1Y JIbHBIM. DTarel KOMOUWHAIIMOHHOM CCJICKIIUU. HUctrwiTanne
MPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHIY C ITOMOIINBIO OIICHKH
¢dbeHoTHIa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX
dbopm opranu3MoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHMUS U METOJOB
pekomOuHanTHBIX JJHK a1 mosydeHus ucxoqHOro Marepuana Jjisi CEIeKIUH.

[Tonydyenue ITOJIUILIIOUIOB. BryTtpusuaosas rUOpUIN3aIINS.
brnuskoposcTBEeHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, Wiu ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DPEBONIOYUAN.

CoxpaHeHre U U3y4YEHUE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3[aHUsT  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YeAX YIYUUEHUs CYWeCmeyIouux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeodosuvix uoetl U nepcneKmueHbX MexHOI02UlL.

JleMoHCTpauumn

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuibl u cxembl: «L{eHTpBI IPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW MN3MEHYHMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHnas padora «3yueHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

IKcKkypeusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKHUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATETILHBIM y4aCTOK, B TEIUIMYHOE XO3MMCTBO, B JIaDOPAaTOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



Tema 16. buorexHoJsiorus U cMHTeTHYeCKasi 0HOJIOTHUsA

OOBEeKThI, UCHOJb3yEMbIE B OHMOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, IMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenne. MukpoOuonorndeckuit cuHte3. OOBEKTHl MHKPOOHMOIOTHYECKIX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEXHOJOTMH M MHCTPYMEHTOB ILICJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIEJIbIO MOJYyYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHUYECKHUN
smOpuoreHe3. lcronb30BaHME TaluioWZOB B CEJNEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE >XKUBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIETOK.
Texnonocuu  0300posaeHUs, KVIbMUBUPOBAHUSL U MUKPOKIOHATbHO2O
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomonHanTHbix JITHK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM W TEHHOM  HMHXXEHEPHUH.
DKOJIOrM4eCKHe U ATUUECKUE MPOOIIEMbl T€HHOW NHKEHEPUH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposast meaununa. [1LP-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJlIoBeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. Mcronb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus miusg  pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OMompuHTUHTa U ckaddoaauHra
JUTSL pEeLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YeJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab30BaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llomydyeHre MOTOYHOKUCITBIX TPOTYKTOBY.

Jdkckypeusi «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOIAUTENbHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)).



11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHUN B
omosiornu

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHUITbl 3BOTIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko Tteopun sBoonuu (CTI). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Tabmuubr n cxembl: «Cucrema »xuBo mnpupoasl (nmo K. Jlunuer)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
IPUCIIOCOONIEHUI Yy pacTeHHid M JKUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJbTypHBIX (opm
KammycThbl», «[lopoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOIIEHUS JABWXKYLUIUX CHJ 3BOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKOM TEOPUH 3BOJIFOLIIM.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB —  ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs] 4YacTOT ajiened B mnonymauusx. Oddexr
ocHOBaTend. Iggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢hpexma opetigha 2enos 6
oonvuwux u  manelx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMiA:
reorpaguyeckas (IpocTpaHCTBEHHAas ), OMoJoThuYecKas (pEnpoyKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOIMIUNA,  Pa3pbIBAIOIIHIMA
(nm3pyntuBHbIi). [lonoBoit or6op. Bo3HUKHOBEHHE M 3BOJIOLUS COIHAIBHOTO
MTOBEJICHUS] )KUBOTHBIX.



[IpucnocoOeHHOCTh ~ OpraHU3MOB  KaK  Pe3ylbTaT  MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE — MpUCNOCOOJIEHUH y  opranu3sMoB.  Apomopdo3bl U
uauoanantanuu. [lpumepsl npucnocoOieHuit y opraHu3mMoB: MOpP(OJIOTrHYECKue,
dusnonornueckue, - OMOXUMHYECKHE,  MoOBeAeHUYeckHe.  OTHOCHUTENBHOCTD
MPUCIIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsiius — kimoueBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOn 3K,
rudpuanzaiys). JJMTenbHOCTh BOJIIOIMOHHBIX MTPOILECCOB.

Mexann3mbl GOpPMUPOBAHNS OMOJIOTHYECKOTO Pa3HO00pasHsl.

Ponp 3BONIOIMOHHON OHOJOrMM B pa3pabOTKE HaydHbIX METO/OB
coxpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMAPa3UTOB U UX
x0351e€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

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

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYUMBOCTBY, «llomyndnronHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapau—BaiinOepray», «JBuxymune
CWJIBl DBOJIFOIIUNY, «DKOJIOTHYECKass M30JSAIUs MONMYJIAUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiny, «IlonynsiiimoHHbIE BOJTHBI YUCICHHOCTH XUIITHUKOB U KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOTro o0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaembiey, «lIokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckre ananranun», «lIpucrnocoOIeHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHuE
TpEX BUIOB JAHMABIIICH», «IDKOJIOTHUYECKOE BHI000pA30BAaHUE BHUJIOB CHHHID),
«ITomumnonasl pacteHuit», «KamycTHo-peneuHbIil THOpUI.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII 1
3BEepel C MpUMepaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHJOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl



Mertonel  wu3ydyeHMs MakpolsBoJroUMH. [laneoHTONOTMYECKME  METOMBI
uzydeHus: oHBomoruu. Ilepexoanbie ¢opMbl U (UIOTEHETUYECKUE  PSIbI
OpTraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHE GIIOpHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOPGHOIOrHUYECKUE METOAbl M3YUYEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHbL.
PynumenTapHble  opraHbl M araBuU3Mbl.  MOJIEKYISIpPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U  MaTeMAaTUYECKME  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynsie reHbl. COBpEMEHHbIE METO/Abl MOCTPOEHUS (PUIOT€HETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLUSA FTEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIUY.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. Kopaneckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIC
nanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktey, «HauanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJS)KM HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUMOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3apPOKJICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHA.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKas OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rumnoteza A. .
OmnapuHa, runoTe3a nepBuyHoro Oynpona Jx. XomnaeitHa, reHeTH4ecKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.



HUctopus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAsE M aOCONIOTHAs
reoXpoHOJIOTHs. ['€0XpOoHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHble 3Tanbel opraHndeckod HBoMOnMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIoOT MepBbIX Ha 3eMie cOOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIIT MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHH. OCHOBHbIE apoMOpP(O3bl
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro ycaoBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukanmm
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb», «CTpoeHHE BUpYCay,
«Apomopdossl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KumedHononoCcTHbIE,



«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4della MTUL W 3BEPEH,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHOBJICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PelurnosHeie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKa OT KUBOTHBIX. [IpIMOXOXKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOIOTeHe3a: OMOIOTHYECKUE, COITHATbHBIC.
CooTHoleHHEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTpolioreHe3a. PaHHMe uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKU YeI0BEKOOOPA3HBIX 00€3bsH U
JroJiei. ABCTpaONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YenoBek yMenbli, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEAHAEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasleoreneTrka u nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszmiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida TeHOB Ha MOPQOJIOTHIO U
(bU3HOIOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX MOMYJIAMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie KO3BOIIONMH OMOJIOTMYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNneT YeloBeKa U CKeJeT IIMMITaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYIIHME CHUIIBI AHTPOIIOT€HE3a», « IBOIIOLIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpEeAMETOB MaTepUaIbHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4YeIOBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTA YEJIOBEKAa M KHUCTH
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTuyeckasi padora «l3ydeHue 3KOJIOTHUECKUX aJaNTalNi YETOBEKa».

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMU HAYKaAMH.

Metoasl skosioruu. IlosieBbie HaOMOACHHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUPOAHBIE W JIabopaTopHbie. MoIenupoBaHne B HKOJIOTUU. MOHUTOPHUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.



3HAaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. ODKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpets: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okozorudeckue (akTopbl U 3aKOHOMEPHOCTU UX AericTtBud. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKosoruueckuin akrop. eiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Iprucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuYeckKue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKHU3HEHHOW (Qopme.
Kusnennsie popMbl pacTeHUM: NEePEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOUOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.

buotnueckue (bakTOopHI. 133791051 OMOTHYECKUX B3aUMOJICCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHN4ecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tomuyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHMS OPIraHHU3MOB B CpeEle
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «OKonornueckue QaxTopel», «CBETOBOM CHIEKTPY,
«ODKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIC», «DU3NOJIOrMYECKUE aTanTalnun
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBDY,
«Kuznennoie  ¢opmbl  pacreHuit»y, <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO JIecay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XuiHudectBoy, «llapasutuzm», «KoHkypeHnus», «CumMOno3y,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKLIUH TEIUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIGKUMM pAaCTEHUH M IKUBOTHBIX, OOJaJaloUMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKU3HM, repbapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTaHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJISALMH. [lonynsaumua  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIecKux 6apbepoB U
0CcoOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIHSL.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBanue JIMHAMHUKHU NOMyasunyd. KpuBbie pocTa YMCIEHHOCTH MOIYJISIIUN.
KpuBbie BbpKMBaHMs. Perymsius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,
3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-ctparerun).



[lonarue o0 sKoJoTMYECKON HUIEe Buaa. MectooOuTanue. MHoroMmepHas
MoJenb dKosiornyeckon Humum Jx.M. XarumHcoHa. Pa3mepbl 3KOI0OrMYeCcKOu
Hui. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmumbl u  cXeMmbl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienusi ceMsH  pacTeHUd K
pacceIeHuIo».

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBszu Mexny
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: IMPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI Uucel, OMOMACChl i SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. llepBuyHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. Knnmakcuoe coo6miectBo. bropaznoobpasue 1 moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUcCmemMbl Mopeu U
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomu3alusi TOpOJCKOW ¢ayHbel. buonoruueckoe u
X035CTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 yHKYUOHUpoBanuu 3xocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY



CMEXXHBIMHM YKOCHUCTEMaMU. Y CTOMYMBOCTD OpraHu3mMosB, HOHYJIHHI/II\/’I H 5KOCUCTEM
B YCJIOBHAX CCTCCTBCHHBIX U dHTPOIIOI'CHHBIX BOSﬂCﬁCTBHﬁ.

Mexanuzmol 6030€LCmaus 3a2pﬂ3H€HMIZ PA3HbIX munoe Ha
Cy60p2aHu3MeHHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKoJI02Uu14ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaUsl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JdeMoHCTpaMuA
[Toptper: A. [Ix. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OHoleHo3a»,  «ODKOocHUCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « OyHKIIMOHAIbHBIC
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT MTUPAMKIA YUCEID,
«DKOIIOTUYECKasl MUpaMuia OMoMacchl», «IKOJOTHYecKass MUpaMuia YHEPTHH,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTaHoBIIEHHE Jeca MOce
noxkapa», «J9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPrUM B arpoueHosey», «l[Ipumepsl ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTUIl U
3Bepel, repbapum KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanrue ypo0o3KOCUCTEMBD».

Jlabopatopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYpcHsl B TUIIMYHBIM OMOreoieHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «IDKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3eMIIM, T/I€ CYIIECTBYET WIH
CYIIIECTBOBAJIA XM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnmactu 6mocdepsl u e€ cocran. JKuboe
BEIEeCTBO Orochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sSIBIEHUM
B Onocdepe.

3oHanbHOCTL Ouochepnl. [lonstne o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IMPOKOIMCTBEHHBIE Jieca, CTEIH, CAaBaHHHI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KilmMar, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onochepHbIX PYHKIIUM.



JdeMoHCcTpaMu

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoOIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B HPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumaruueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «IIIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTHYECKHE KPU3UCHI M MX MNOpUYMHBL. Bo3jelcTBue ueloBeka Ha
ouocepy. 3arpsizHeHHe BO3IyIIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JIECMCTBHE HA PACTUTEIBbHBIA U KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHUSL UEJIOBEUECTBA W MPUPOJIBI.
PanmonanbHOE  TPUPOJONOJIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHobl
9Kopeabuiumayuu dKocucmem U cnocooos 060pvOLL ¢  OUONOBDPEHCOCHUAMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubt w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeiii A dexT», «Ocobdo
OXpaHseMbI€ MPUPOIHBIE TEPPUTOPUNY, «MoJIeNH yIIPaBIsIEeMOro MUPay.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPaCTEHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PENICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKIECHUSIMHU, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoi, ropaoctu 3a CBOW Kpail, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTOMYHBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITENIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIICHUE YPOBHS HKOJOTHMYECKON KYJIbTYpbl: MPUOOPETEHUE OMBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh IMpUOOpETaeMble NpPU HU3YYEHUU OUOJIOTUU
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE JIEMCTBUN, NPUHOCAIIMX BpPEHN  OKPYKaAKOILIEU
NPUPOAHON Cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CrnenuPuKu OHOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH NpodieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00aJBHBIX YKOJIOTHYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [JIs aHajiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0YyYarOMINXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAY4YHbI (paKT, NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIETEHIIMU O0OydYaronuxcs; CIocOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOyuaromerocss OyayT chOpMUPOBaHbl [0O3HABATEIIbHbBIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pELIEHUs HPOOJEeMbl C YYETOM aHAIU3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLMSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILIMIO Pa3IMYHbIX BUIOB U (OPM IpPENCTaBICHUSI, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU IO CYHIECTBY OOCYX)IaeMoOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaThb HeBepOaJbHbIE CpPEACTBAa OOLICHMs, MOHHWMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON POoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBUSIX M MOCTYIKAax IO OTHOILICHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

Jies1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEIOCTAaTKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4YeOHOro Mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETALMN U MPEOOpa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BAHUS, O BKJIaJIE POCCHUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB IEPBOrO TMOKOJICHHS, PACIICTUICHHS, YUCTOTHl TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHWE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOGHOTO THUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAaMH KJIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATarlaMu KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKIUMH TIPOIECCAMU U SBIICHUSMH, J1STIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIEPUMEHTATBHBIMA
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMPABICHHOS M3MCHECHHE T'€HOMa M CO3JIaHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
WHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B ()OPMUPOBAHUM LIEHHOCTHOIO OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOrMUYECKUE TEOpUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus Jx. Xapau u B. BaiinGepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TO3HAHUS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX JKUBBIX O00OBEKTOB U HKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPHUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMYMTEIbHBIE  TPH3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl JIOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniatb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHoJoruwy,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCJIEICTBUAX U CHOCO0AaX MpeoTBpallCHUs
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO3sIMCTBa, MUIIEBON
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1 0 0
2 JKuBble crcTeMbl U HX H3y4YCHUE 2 0 0
3 buosnorust kietku 0 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10 0
5 Crpoenvuie u GyHKIUHU KICTKU 8 0
5 OOMeH BeIecTB U NPEBPAICHUE SHEPTUH B 9 0 1
KJIETKE
; HacneHCTBeH}fas{ uHpopManus u 9 0 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 0 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 0 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 ['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U 5 0 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0
14 ['eneTrka yemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 broTexHONoTHs M CHHTETHYECKast OMOJIOTHS 4 0 0
17 PesepBHOe Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4 0 0
MpeJICTaBICHU B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 0
MakpoaBosronus U e€ pe3yabTaThl 6 0
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 0 15
3emuie
5 [IpoucxoxaeHue YeI0OBEKa — AaHTPOIIOTCHE3 10 0 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYXarolei cpenoit
Opranu3Msl U cpesia 0OUTaHMs 0 15
DKOJIOTHS BUAOB U MOYJISIAN 0 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 0 05
CHCTEMBI
10 brocdepa — riobaibHas SKOCUCTEMA 0
11 YenoBek U OKpysKarolas cpeaa 0
12 PesepBHOE Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie JdonmosaHuTebHasA
n/n Tema ypoka Bcero Kontpoaeneie — Ipakrueckue o0pasoBareibHbIe  HH(pOPMaLHSA
padoThI padoThI pecypenr
1 Buonorus kak KOMIIJIEKCHasl HayKa U 1 0 0
KaK 9acTh COBPEMEHHOT0 00IIecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0
YpoBHEBas OpraHU3anys KUBBIX
3 1 0 0
cHCTEM
4 Hcropus OTKPBITUS U U3yUEHUS 1 0 0
kietku. Knerounas reopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora Nel
5 «3y4eHne METOI0B KIIETOYHOU 1 0 05
6uonoruu (xpomarorpadus, '
anexkTpodopes, auddepeHnnaibHoe
ueHTpudyruponanue, [TLP)»
6 XUMHYECKUH COCTAB KIETKH 1 0 0
7 MuHepasibHbIE BEIIECTBA KIETKH, HX 1 0 0
Ouosoruyeckas poib
Opranuyeckue BenecTBa KIeTKH —
3 6enku. JlabopaTopnas padora Nel 1 0 05
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO '
Ka4eCTBEHHBIX PEAKITHIT»
9 CgoiicTBa, K1accupuKays u 1 0 0
¢yHkunu 6e1KoB
10 Opraandeckue BenecTBa KICTKH — 1 0 0




YTJIEBOABL

11

12

13

OpFaHI/I‘ieCKI/Ie BCIICCTBA KIICTKHU —
JIUITU ABI

Hyxneunnoseie kucnotsl. JJTHK u
PHK. JIaGoparopnas padota Ne2
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3ITUYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15

16

MeTto/1bl CTPYKTYPHOM OHOIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

17

CtpoeHune syKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora Ne2
«3yueHne CBOMCTB KJIETOYHOMN
MeMOpaHbI»

0.5

18

19

20

IToBepXHOCTHBIN anmapar KJIETKH

OnHoMeMOpaHHbIE OPTaHOU/IbI
kietku. [Ipaktuueckas padora Ne3
«V3y4yeHune NBUKEHUS IIUTOILIA3MBbI B
PaCTUTENBHBIX KIETKAX»

[TomyaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHAPUH, TUTACTH/IBI.
JlaGoparopHas pabota Ne3
«HMccnenoBanue miuazmMomn3a u
JIETIIa3MOJTN3a B PACTHTEIBHBIX

0.5

0.5




KICTKax»

21
22

HememOpanHbIie OpraHouIbl KIETKU

Crpoenue u GyHKIUH S11pa 1

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dykapuort. JlaboparopHas
pabota Ne4 «M3ydyeHue cTpoeHus
KJICTOK Pa3JIMYHBIX OPraHUu3MOB»

0.5

24

ACCUMMIISIINS U AUCCUMIIISIUS —

JIB€ CTOPOHBI MeTaboIm3Ma. THIIbI

oOmena BemiecTB. JlabopaTopHas

pabota Ne5 «M3yuenue 1
KaTaJTUTHYECKON aKTUBHOCTHU

(dbepMeHTOB (Ha MpUMepe aMUIa3bl

WJIN KaTalla3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboI13Ma.
JlabopaTtopHnast pabota Ne6
«M3ydyeHnune GpepMEeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOAOPOaA B
pPaCTUTETBHBIX M JKUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTopsl U Oenku-
UHTHOUTOPHI

27
28

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1

dorocunTes

29

30

XemocuHntes. JlaboparopHas padota
Ne7 «CpaBHeHHE MPOLIECCOB 1
(dOoTOCUHTE3a M XEMOCHHTE32)

AHa’poOHBIEe OpraHu3MbL. Bus
Opoxxenus. JlabopaTopHas paborta 1
No8 «CpaBHeHUE MpoLeccoB

0.5




OpOXKEHUS U JbIXaHUSD)

AspoOHBIC OpraHU3MbI. DTarbl

31 0
HHEPTreTHUECKOro oOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabota 0
npoToHHON AT®-cuHTa3bI

33 Peakuimu MaTpuyHOTO CHHTE3a 0

34 TpaHcKpUMIUsS — MaTPUYHBIN 0
cunre3 PHK

35 Tpancismus u e€ 3Tambl 0

36 Konnposanne amuHokucior. Poib 0
pubocom B OmocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuoT u 0
JyKapHoT

38 MonexyspHble MEXaHU3MBbI 0
9KCIPECCHH F'€HOB Y D YKapHOT
Bupycsr — BHeKIIeTOUHBIE (POPMEI
KU3HHU U OOJIUTaTHBIC TAPa3UTHI.

39 0.5
[IpakTuueckas pabora Ned
«Co3aHue MoJIeH BUpyca»

40 BupycHsle 3a00s1eBaHus YelloBeKa, 0
JKUBOTHBIX, PACTEHUI

41 HanorexHonoruu B 6M0OI0THHN U 0
MeIUIuHe

42 JKn3HeHHBIN MK KIETKH 0

43 Matpuunslii cunte3 JJTHK 0
Xpomocomsl. JITaboparopHast pabota

44 Ne9 «M3yuenne xpoMocom Ha 0.5
TOTOBBIX MHKpOIpEnapaTax»»

45 JleneHue KJICTKM — MHTO3 0




Tunsl knetok. Kapuokunes u
nuTokuHes. JlaboparopHas padora

46 Nel0 «HaOmronenue MurTosa B 0.5
KJIETKaX KOHYHMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsauus »KM3HEHHOTO ITUKIIA 0
KJICTOK

48 Opranusm Kak eIMHOE I1eJI0e 0
Txanu pacrenuii. JlJabopaTopHas

49 pabota Nell «3yuenue Tkanei 0.5
pacTeHui»

TxaHM KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota Nel2 0.5
«M3yveHune TKaHeH )KUBOTHBIX )

Opransbl. CucTeMbl OPraHoB.

51 JlaGopaTtopnast pabota Nel3 05
«3y4eHune opraHoB I[BETKOBOT'O '
pacTeHus»

52 Ornopa Tenia OpraHu3MoB 0

53 JIBuKeHMe OpraHu3MoB 0

54 [TuTanne opraHU3MOB 0

55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 0
[MumeBapurenbHas cucremMa yelloBeka

56 JlpIxaHne opraHu3MoB 0

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 0
YeJoBeKa

58 TpaHcIoOpT BEIIECTB Y OPraHU3MOB 0

59 KpoBeHocHas cucTemMa m03BOHOYHBIX 0
KUBOTHBIX U Y€JIOBEKa

60 Brienenue y opranuzMoB 0




61

3amuTa y OpraHu3MoB

62

63

I/IMMYHHaj[ CUCTEMA YCIIOBECKa

PazgpaxxumocTs 1 peryisnus y
OpraHu3MOB

64

I'ymopanbHas peryssauus u
SHJOKPUHHAS CUCTEMA )KUBOTHBIX U
YeII0BEeKa

65
66

@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

ITomoBoe pa3zmMHOXKEHUE

67

68

69

Meiios

["amerorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJICTOK.
Jlaboparopnas pabota Nel4
«M3yueHne cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3sBUTHC
OpTraHNU3MOB — OHTOI'CHE3

0.5

70

3akyajKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIMCTKOB

71

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTtopnas pa6ota Nel5
«Br1aBienne IMPU3HAKOB CXOJACTBA
3apOJIbIIIEN TO3BOHOYHBIX
JKUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaGopaTtopHnast pabota Nel6
«CTpoeHne OpraHoB pa3MHOKEHUS
BBICILIUX PACTECHHII»

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA




TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIE TIOHSITHSI B CHMBOJIBI
reHetuku. Jlaboparopuas padota
Nel7 «Jlpo3zoduna kak 00BEKT
TCHCTUYCCKUX HCCHCHOB&HHﬁ))

3aKOHOMEPHOCTH HACJIeI0BaHUS
npu3HaKoB. MoHorubpuaHoe

ckpemuBanue. [Ipaktuueckas padbota

Ne5 "M3yuenue pe3ynbTaToB

MOHOTMOPUAHOTO CKPEIIUBAHUS Y

npo3oh s

0.5

0.5

76

77

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/IIIHOFO CKpCUIMBaHUA

AHaJ'II/ISI/IPYIOHlee CKpPCIIUBAHUC.
Henonnoe AOMHUHHUPOBAHUEC

78

JurnbpuaHoe cKpemuBaHue.
[IpakTuueckas pabora Ne6
«M3yuyeHue pe3ynpTaToB
JUTHOPUIHOTO CKPEIUBAaHUS Y
JPO30(QHITBI»

0.5

79

I{uTonmorunueckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUSI

80

81

CuenneHHoe HaclleJOBaHHUE
MPU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICACTBCHHOCTHU

82
83

I'ereTuxa nona

I'enoTun kak 1eI0CTHAsA CUCTEMA

84

['eneTryecKkuii KOHTPOJIb PA3BUTHUS

paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA




85

M3meHunBOCTh MpU3HAKOB. Bl
N3MEHUYNBOCTH

86

87

88

MonudukarmonHas U3MEHYHBOCTh

Bapuanonnslii psig v BaprualioHHas
kpuBas. JJaboparopnas padora Nel8
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHnne BapualMOHHOTO psifia U
BApUALIMOHHON KPUBOM»

I'enoTunuueckas NBMEHUYHUBOCTb.
KoMOunHaThBHAs N3MEHYHUBOCTE

0.5

89

MyTarnmonHasi USMEHYMBOCTb.
[TpakTuueckas paborta No7 «Mytauuu
y Ipo30(duiiel (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTeHETUKA 1
SMUT€HOMHUKA

91

92

I'enernka yenoseka. [IpakTuueckas
pabota Ne§ «CocTtaBieHue 1 aHAIINU3
POIOCIOBHOM»

MeToasl METUITMHCKON T€HETUKHT

0.5

93

3HaueHne MEeIUIINHCKON N'eHETUKY B
MPEAOTBPALIEHUH U JICUCHUU
reHETHYECKUX 3a00JIEBAaHNN YeTI0BEKA

94

OcCHOBHBIE TIOHATHUS CEJNEKIIHH.
JlaGopaTtopHnast pabota Nel9
«3y4eHune copToB KyJIbTYpPHBIX
pacTeHui U OPOJ JOMAIIHUX
YKUBOTHBIX)»

0.5




MeToap! ceIeKIIMOHHON paboTHI.
JlaGopaTtopnast pabota No20
«/3y4yeHne MEeToI0B CeNEeKIINU
pacTeHui»

95

0.5

JlocTv>KEeHMS CeJIeKIMU PACTECHUN U
96 *KHUBOTHBIX. [IpakTnueckas padora
No9 «IpuBHBKa pacTeHU»

CoxpaHeHnue, U3y4eHue u
97 HCIIOJIF30BAHNE TEHETUUYECKUX

pecypcos

broTexHoorns Kak HayKa ¥ OTpaciib
98 npousBojcTBa. [IpakTuyeckas padora
Nel0 «M3ydyenne 00bEKTOB

OMOTEXHOJIOTUN

OcHOBHBIE HaITpaBJICHU

99 .
CHUHTETHYECKOM Ononorun

0.5

100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUs

101 MenuuuHckre OMOTEXHOIOTUH

102 PesepsHbiit ypok. [loBTOopenue,

0000111eHHEe, CUCTEMATH3AIA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie JdonmoaHuTebHasA
n/n Tema ypoxa Bceero Konrpoannere  IpaxTuteckue oOpasoBaTe/ibHble  HHGpoOpManus
padoThI padoThI pecypeni
1 OpodonionHast Teopust Y. JlapsuHa 1 0 0
) JIBIDKYIIME CHITBI SBOJIIOLIMN BUIOB 1 0 0
o Y. Jlapsuny
Bbopn0Oa 3a cymecTBoBaHue,
3 €CTECTBEHHbIN U HCKYCCTBEHHBIN 1 0 0
otbop
4 DopMHUpPOBAHUE CUHTETUYECKOU 1 0 0
TEOPUHU IBOIIIOLIUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 0 0
MHUKPOIBOJIIOLUS U MaKPOIBOIFOLIHS
5 [Momynsitust — smeMeHTapHast 1 0 0
€IMHUIIA YBOJIOIUH
3aKOH T'eHEeTHUYECKOTO PABHOBECHS
JUx. Xapnu, B. Baiin6epra.
7 JlaGopaTopnas pabora Nel 1 0 0.5
«BpIsIBIIEHNE H3MEHYHBOCTH Y
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1 0 0
9 Dddext ocHoBarens. Ipdext 1 0 0
OYTBIJIOUHOTO TOPJIBILIKA
10 Murpauuu. M30n0muu nonyssumii: 1 0 0

reorpaduyeckas, OnoJIorundecKas




11

EctectBenHsbIit oTOOp —
HATPABJISIFOIIUN (aKTOP IBOIIOIUH

12

13

14

[TosoBoit oTOOP 1

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIUH.
JlabopaTopHas paborta Ne2
«3yuenune apomopdo30B u
WJINO0AJIANTAllUM Y pACTEHUUN U
KUBOTHBIX)»

[Tpumepb! pUCTIOCOOICHH Y

OpraHu3MoB: Mopdoiornieckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHvyeckue. JlaboparopHas 1
pabota Ne3 «IIpucmocobaeHwmst

OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eTIECO00PA3ZHOCTH

0.5

0.5

15

16

17

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota No4
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY

Crpykrypa BUIa 1
BunoobpazoBanue kak pe3ynabTart
MHUKPOABOJIOLNH

0.5

18

19

CBs13b MUKPO3BOJIIOLIMH U
SMUJAEMHUOJIIOTU

MakposBonronus.
[TaneoHTOIOrNYECKHE METOBI 1
U3Yy4YEHUs IBOJIIOLUN




buoreorpaduyeckue MeToab!

20 0
W3Yy4YEHUS IBOTIOIIAN
OMOpHOJIOrHYecKue 1

21 CpaBHUTEIHHO-MOP(OJIOTHUECKHIE 0
METO/IbI H3y4YCHHUS IBOJIOIIUU
MonekynsapHO-TeHeTUYECKHE,

22 OMOXMMUYECKHE U MaTEMAaTHYECKHE 0
METOIbI H3yUYCHHUS IBOJIOIIUU

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIHH 0
AnanTuBHas paguanus.

24 HepaBHOMEpHOCTH TEMIIOB 0
9BOJIIOIUN

o5 HayuHble runoressl IpoOrCX 0K ICHUS 0
JKM3HHU Ha 3emiie

26 JloHayuHbI€ IPEACTABICHUS O 0
3apOKICHUH KU3HU

97 OCHOBHBIE 3TaITbl HEOPraHUIECKON 0
SBOJIIOIAN

28 ['unotessl 3apoXKAEHUS KUZHU 0
Ucropus 3emnu u MeToab! €€

29 uzyuenus. Jlaboparopnas paborta Ne5 05
«3yueHne 1 ONMMCaHNe NCKOMTAEMBIX '
OCTaTKOB JPEBHUX OPTaHU3MOBY»

30 HauanbHeie 3Tarbsl opraHndeckon 0
SBOJIIOIAN

31 OBoNIOIUSA DYKapuOT 0

39 OCHOBHBIE 3Tambl YBOJIIOLHHU 05

pacturensHoro Mupa. [Ipakrudeckas




pabota Nel «3yuenue
0COOEHHOCTEH CTPOSHUS PacTCHUI
Pa3HbIX OTJEIOBY»

OCHOBHBIC 3TAIIBI 9BOJJIOINH

33 0
KHBOTHOT'O MHpa
DBOJIOIUS )KUBOTHBIX.

34 [IpakTrueckas padota No2 05
«M3yduenne ocoOOEHHOCTEH CTPOCHUS '
MMO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U 0
neproam

36 MaccoBble BBIMUPAHHS — 0
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN IKOTOTHYECKUN 0
KpHU3HC, €ro 0COOEHHOCTH

38 CoBpeMeHHas cucrema 0
OpPraHUYECKOTO MPOIILIOTO

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIIBI 0
OpPraHHU3MOB

40 AHTpOTIONOTHS — HayKa O YEIIOBEKE 0

41 PazButue npencrasnenuii o 0
MIPOUCXOKACHUH YeJIOBEKa
Mecto yenoBeka B cUCTEME
opraHuyeckoro mupa. JlabopatopHas

42 pabota Ne6 «M3yuenue 0.5

0COOEHHOCTEH CTPOCHUS CKelleTa
YeJIOBEeKa, CBSI3aHHBIX C
TPSMOX0XKICHUEM)




43 JIBWOKyIIHE CUITBI aHTPOTIOTeHE3a 0
CooTHomeHnEe OMOTOTUYECKUX

44 COILIMANIBHBIX (PAaKTOPOB B 0
aHTPOIIOTEeHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0

46 [TaneoreHeTrka u mMaaeoreHOMHUKA 0

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 0
Yenoseueckue packl. [IpakTuyeckas

48 pabota Ne3 «M3ydcHue ) 05
9KOJIOTMYECKUX aTanTalui
YeIoBeKa»

49 MeXIuCUUTUTMHAPHBIE METO/IbI 0
AHTPOIIOJIOTUHI

50 3apoKI€HUE U pa3BUTHE IKOJIOTUN 0
Metonas! sxkonoruu. JlaboparopHas

51 pabota Ne7 «3yueHne MeToa0B 0.5
9KOJIOTUYECKUX UCCIIEOBAHUIN

59 3HaueHue 3KOJOTMYECKUX 3HAHUN 0
JUTSL 9eJI0BEKa

53 Okonorndyeckue pakTopsl 0
Abuortnyeckue pakropsl. CBeT Kak
HKOJIOTHYECKUH (PaKTop.

54 JlaGopatopnas pabora Ne§ 0.5
«BpIsBIIEHNE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIUSHHIO CBETa»
AOGuoTtndeckue HakTopsbI.

55 TemnepaTypa Kak SKOJIOTHUECKUN 0.5

dakrop. JlabopaTopHas padora Ne9




«BpIsBIIEHNE IPUCTIOCOOICHUI
OPraHU3MOB K BIIHSHHIO
TeMIIepaTypbi»

Abuornueckue Gpaxkropsl. BaaxkHocts
KaK 9KOJIOTUYECKUHN (aKTop.
Jlaboparopnast padorta NelQ

56 1 0 0.5
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOUTaHUS»

57 Cpensl 0OuTaHUs OPTaHU3MOB 1 0 0

58 buonornueckue puTMbl 1 0 0

59 XKuznennsie GopMbI OpraHN3MOB 1 0 0

60 buotnueckue GpakTopsl 1 0 0
3HavyeHne OMOTUYECKUX

61 B3aMMOJEUCTBUIM I 1 0 0
CYIIECTBOBAHHS OPraHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1 0 0
TTOTTYJISIITH
OCHOBHBIE TIOKA3aTEeJIH TOIYJISIIHH:

63 YUCJIEHHOCTb, INIOTHOCTD, 1 0 0
BO3pacTHasl ¥ TIOJI0Basi CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

64 POKIAEMOCTh, IPUPOCT, TEMII POCTA, 1 0 0
CMEpPTHOCTh, MUTPAITAN

65 DKoJoruveckasi CTpykTypa 1 0 0
TOMYJISIITII

66 JlnHaMuyKa OIS U €€ 1 0 0




peryJsus

KpI/IBBIC pocTa YNCICHHOCTH

o7 nomyssitiy. KpuBbie BBDKUBAHUS 0
DKoJoruueckasi HAIA BU/A.

68 JlaGopaTtopHnas padora Nel 1 05
«IIpucrnocobyeHus ceMsiH paCTCHHM '
K pacceneHuIo»

69 Bun xak cucrema nomynsiuii 0

70 3aKOHOMEPHOCTH TOBEJICHUS U 0
MUTPAIUi KHBOTHBIX

7 Coo0111ecTBO OPraHU3MOB — 0
OHOLIEHO3

72 JKocucTeMa Kak OTKPBITast CHCTEMa 0

73 KpyroBopot BemecTB u MoToK 0
SHEPTUU B IKOCHUCTEME

74 OcCHOBHBIE IOKA3aTENN FIKOCUCTEMBI 0

75 DKOJOTrHYECKHUE MUPaMHIbI 0

76 W3meHeHus coobiiecTs — 0
CYKLIECCHH
[IpupoiHBIE 3KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK. 0
DKOCHUCTEMBI MOpE U OKEaHOB
[IpupoHBIE 5KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, 0
MTyCTHIHB

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0

80 Ypboskocucremsl. [IpakTuueckas 05

paborta Ned «3yueHnue u onmvcaHue




ypOOIKOCHUCTEMBI»

81

82

83

3akoHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUI
OpPraHu3MOB B DKOCHCTEMAX

MexaHu3MEI BO3AECHCTBU
3arpsA3HEHUH pa3HbIX TUIIOB Ha
cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmierianerapHas
oboouka 3emnu

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

86

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

KpyroBopotsl BemiecTs u
OMOT€OXUMHUECKUE IIUKIIBI

87

3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88

89

YcTolunBocTh Onochepsl

OKOJIOTUYECKHE KPpHU3UCHI U UX
IIPUYNHBI

90

91

Bo3zneiicTBue yenoseka Ha 6uochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92

OxpaHa npupos!

93

PanmonansHoe MpupoAoONoNb30BaHNe
Y COXpaHEHHE OMOJIOTHYECKOTO




pa3zHooOpa3us 3eMiaun

OcCHOBHEBIE IMPHUHIUIIBL YCTOfIqHBOFO

9 1 0
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI

95 O06o06meHue 1Mo TeMe ) 1 0
«MUKPO3BOJIIONHUS U €€ Pe3yJIbTaThD»

96 O06o001IeH e 1o TeMe 1 0
«MakpOo3BOJIOIHS U €€ Pe3yIbTAThD»
O00011IeHIE IO TEME

97 «[IpoucxoxaeHue u pa3BUTHE KU3HU 1 0
Ha 3emiiey
O00011IeHIE IO TEME

98 «[IpoucxoxaeHue 4eIoBeKa — 1 0
AHTPOTIOTCHE3)
O6o06menue 1Mo TeMe «IKOJOTHS —

99 HayKa O B3aUMOOTHOIIEHHUAX 1 0
OpPTraHU3MOB»

100 O6061eHne no Teme «OpraHu3msl U 1 0
cpena oouTaHus»

101 O0600meHue 1o Telee «IKoJ0THS 1 0
BHJIOB W ITOMYJISIHIN

102 O6o06uienue no Teme «buocdepa — 1 0
rI00abHas IKOCUCTEMAY)

103 0 0

104 0 0

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

1. buomnorus, 10 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PyomnoB A.M. u apyrue;

nox penakiueit [Taceunuka B.B., Akiinonepnoe obiectBo «M3aaTeabcTBo

«IIpocBenieHue»

. buonorus, 11 xknacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;

nop penakuueit [laceunuka B.B., Akunoneproe odiiectBo «M31aTenncTBO

«HpOCBGHIeHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.

Metoauueckoe nmocodue noAroTosiieHo k yueonuky B.B. [Taceunuka
«buomnorus. Jlunennsiii kypc. 10-11 knacey.

TecTsl o Ouonoruu k yueOnuky B.B. Ilaceunuka «buonorus. 10-11 kmaccel.
JIunus xxu3un». ABtopsl: B.B. Tlaceunuk, T.A. [Imutrpuena, T.M. E¢umona,
I'.I'. [lIBenos.

buonorus. Meronuueckue pekomenaanuu. 10-11 kmaccel. (YMK nog pen.
B.K. IllymHoro, yriy6ieHHbIH ypPOBEHB).

buonorusa. Meroanueckoe nocodue juist yuutens 10-11 knaccel. ABTOpPBI:
A.B. Tepemos, P.A. Ilerpocoga.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1.

2.

3.

4.

https://resh.edu.ru/

https://onlaintestpad.com/

https://www.leanis.ru/

https://edso0.ru/



https://resh.edu.ru/
https://onlaintestpad.com/
https://www.leanis.ru/
https://edsoo.ru/

5. https://bio5-vpr.sdamgia.ru/

Moanucau: MYHUUWMANBHOE ABTOHOMHOE OBLEOBPA3OBATESIbHOE

MyH M LlM I_IAJ-I bHO E ABTO H OM HO E YYPEXAEHVE MYHULIMNAIIBHOIO OBPA30OBAHMA MOPO/1 KPACHOOAP CPEAHAS
OBLWEOBPA3OBATEINBHASA LWKONA Ne 38 UMEHU FEPOSI COBETCKOIO COKO3A
OBLEOBPA30BATENBHOE PR AAPORON 4
DN: C=RU, S=KpacHopapckwii kpaii, STREET=r.Kpacronap, L="KpacHogap, n. JlasypHbiii",
T=) , O=MYHWULIMNANBHOE ABTOHOMHOE OBLLIEOBPA30BATE/IbHOE
YHPEROEHVE MYHVLITIANIBHOT O éé%ﬁ%’i@%&“ﬁgﬂ“tﬁlﬁ"ﬁﬁgﬁi X0 EQH?’QJ?Z OBETCKOTO CoIOR
O BPASOBAH MH rOPOﬂ KPAC H ODIAP TATbSAHBI MAKAPOBOW, OI'PH:lOZZ‘Q’OlSZOSl& CHWNC=11866154166, NHH
on=2: 730, MHH=2: 21340571, E=school: kub: , G=10!
CPERH? OBILIEOBPASOBATEbHARIL L 2L Siin i
LLI KOJ-IA NQ 38 M M E H M rE POH I'Dl%}:l KPACHOJAP CPEHAA OEUEEOEPABOBA#EJ’I!:HAR LUKONA Ne 38 UMEHW
COBETC KO ro COI-OsA TAT bﬂ H bl FEPOS1 COBETCKOIO COKO3A TATbAHBI MAKAPOBOWM
MAKAPOBOW

OcHoBaHue: 5 NOATBEPXAAI0 STOT OKYMEHT CBOSM YAOCTOBEPSIOLLIEH MOANMCHIO
MecTo Balero
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