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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMy npeamety «buonorus» (manee - Ouonorusi) Ha
ypOBHE cpeaHero odiiero oopaszoBanus pazpadotana Ha ocHoBe DenepanbHOTO
3akoHa oOT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanun B Poccuiickoit
Oepneparun», GI'OC COO, KoHueniuu mnpenojaBaHus y4eOHOro mIpeameTa
«buonoruss» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHMUS.

Cornacno nonoxkenusm GI'OC COO mpoduiibHble yuyeOHBIE MPEAMETHI,
u3ydaeMble Ha yriyOJIEHHOM YpPOBHE, SIBJISIIOTCS criocoOoM auddepeHuanmum
oOy4eHHUs Ha YPOBHE CpeHEro o0Iero o0pa3oBaHusi U MPU3BaHbI 00ECIICUUTh
IPEEMCTBEHHOCTh MEXJly OCHOBHBIM OOUIMM, CPEIHMM OOLIUM, CpPEIHUM
npodeccuoHaIbHBIM M BBICHIMM 00pa3oBaHHeM. B To ke BpeMs KaKIblil U3
ATUX Y4eOHBIX MPEJAMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE
pelieHre  00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M Ppa3BUBAIOIIMX 3a]ad,
CBSI3aHHBIX ¢ podopreHTaIell 00yYaOIUXCs U CTUMYJIUPOBAHUEM HHTEpeca
K KOHKpPETHOM 00JlacTW HAayyHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEH, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HOMY mpeamery «buosiorusi» naér npeicTaBieHHE O
e U 3ajla4ax uM3ydeHus yuyeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompefenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBaHHUE MO pa3jeiaM U TemaMm, paclpelieJieHHue Mo Kiaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYEeHHs] YYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKH y4eOHOro Ipoiiecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydawmuxca. B mnporpamme mno Ouoioruu
peann3oBaH MPUHILHUI MPEEMCTBEHHOCTH C HM3yYe€HHEM OHMOJOTHUM Ha YpPOBHE
OCHOBHOTO oO0miero oOpa3oBanus, Onaromaps dYemMy MpOCMaTpUBaeTCA
HAIPaBJICHHOCTh HA TOCIEYyIOIIee pPa3BUTHE OMOJOTUYECKUX 3HAHMMH,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
HKOJIOTUYECKOTO MBIIUICHUS, TPEICTAaBICHUN O 3I0pOBOM O0pa3e >KU3HH, Ha
BOCITMUTaHHE OEpPEKHOTO OTHOIICHHUS K OKpYy)Kalollel NpUpoaHo cperne. B
porpaMMme Mo OMOJIOTHUU TaKKe MOKa3aHbl BOBMOXXHOCTH Y4e€OHOTO MpeaIMeTa
«buonorus» B peanmusanuu TpeboBanuit PI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METAIllpeJAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOyYeHHs U B
(GbopMHUpPOBAaHMM OCHOBHBIX BHUIOB Y4YEOHO-TIO3HABATEILHON JESTEIHHOCTH
00y4aroUIMXxcs MO OCBOEHHUIO COJEp)KaHUs OHMOJIOrMYEcKOro oOpa3oBaHUs Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

VYueOuwiii npeamer «buojorus» Ha ypoBHE CpeaHEro  oOmiero
oOpa3oBaHMs 3aBeplIaeT OWOJIOTMYECKOe 00pa3oBaHHME B  IIKOJE U
OpPUEHTUPOBAH HA PACHIMPECHUE U YIIyOJeHUE 3HAHUN OOYyJaromMXCs O KHUBOU
MPUPOJE, OCHOBAX MOJCKYJSIPHOM W KJIETOYHOW OHMONOTHH, SMOPUOJIOTHH U
OMONOTUN PA3BUTHSA, TCHETHKH, CEJICKIINU, OMOTEXHOJOTHH, DBOJIOIMOHHOTO
YUE€HUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buonorus» Ha yriyOJI€HHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOY4YaIOIIMXCA K MOCIEAYIOMEMY IOJTYYEHUIO
OMONOrMyeckoro o0Opa3oBaHUSI B By3aX W OpraHu3alusAX CPEIHEro
npodeccuoHanbHOTO 00pa3zoBaHus. (OCHOBY €ro COJEp>KaHUs COCTaBIISIET
cucTteMa OMOJOTUYECKUX 3HAHUM, MOJYYEHHBIX MPU U3YYEHUU 00YYarOIIUMUCS
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJIOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 kmaccax 3T 3HaHUS MOJIYYalOT
pa3zBuTue. Tak, pacIIMpeHsbl U yriayOJeHbl OUOIOTUUECKUE 3HAHUS O PACTCHUSX,
’KMBOTHBIX, rpubax, OakTepusix, OpraHu3me YyeJIOBEKa, [0]0311170:¢
3aKOHOMEPHOCTSIX  JKM3HHU, JOMOJHUTEIIBHO BKJIIOYEHBI  OHOJOTHUYECKUE
CBEJICHUSl TNPUKIAJHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
HCIIOJIb30BaTh KaK OPUEHTUPBI IS MOCJIENYIONIEro BbIOOpa mpodeccumu.
Bo3moxkHa Takyke mHTErpamusi OMOJIOrM4eCKUX 3HAHUM C COOTBETCTBYIOIIUMU
3HAHUSIMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU H3YYCHUU (U3UKHU, XUMUH,
reorpaduu ¥ MaTEeMaTHKHU.

CrtpykTypa mporpaMmbl mo ydyeOHOMY mnpenmery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI W HBOJIOIMOHHBIM TOAXOAbBl K HM3YYCHUIO OHUOJIOTUM.
CornacHo MM, M3Yy4alOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE IS
YKUBBIX CHUCTEM Pa3HOT'0 YPOBHS OpPTraHHU3allMH, YBOJIOIUN OPTaHUYECKOTO MHUpa
Ha 3emJie, COXpaHEHHsS OMOJIOTMYECKOro pa3HooOpasus miaHersl. Tak, B 10
KJIacCe€ M3Y4aloTCid OCHOBBI MOJEKYISIPHOW H  KJIETOYHOM OuosIoruw,
AMOPHOJIOTUU ¥ OMOJIOTUM PA3BUTHS, TEHETUKH M CEJICKIIUH, OMOTEXHOJOTUH U
CUHTETHYECKOW OMOJOrUH, aKTyalIM3UupYIOTCs 3HAHHMS OOydaroIuxcs IO
O0oTaHWKe, 300JI0TMH, aHaToMuu, Gusmosorun uyenoeka. B 11 kiacce
M3YYarOTCs HBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOubiii npeamer «buonorus» mTpu3BaH 00€CNEUYUTH OCBOCHHUE
oOydJaromuMHcss OHOJOTHYECKUX TEOpUM M 3aKOHOB, WJACH, MPUHIUIIOB HU
NpaBW, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAay4YHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUH, MHOTOO0Opa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
HOMYJISIUU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIIEJOBAaHUSX B  OHOJOTMH, TPUKIAIHBIX  acleKTax
Ouonornyeckux 3HaHWUW. [l pasBuUTHS M TOAJEpKAHHMS ~ MHTEpeca
oOyJaromuxcs K  OHOJIOTHM  HApsAy CO  3HAYUTEIBHBIM  00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEpPKaHHH TMPOTpaMMbl 1O OHOJIOTUU
IPEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBIICHUS W Pa3BUTHS TOW WU
WHOM 00JacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOCKHBIX YUEHBIX B
pelieHrne BAXKHEHIITMX OUOJIOTUYECKUX M DKOJIOTHUSCKUX MPOOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOonéHHOM
ypOBHE —  OBJaJeHUE OOyYalONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpPraHW3alldd  JKUBBIX CHCTEM pa3HOTO paHra u
MpUOOpETeHHE YMEHHI HCTIOIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUH MHTEpPECca K
onpenenéHHol o0jacTh TPodecCHOHATBLHON JIESITCIBPHOCTH, CBSI3aHHOM C
Owonorued, WM K BBIOOPY Y4YeOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

Hoctwkenue 1enu u3ydeHUs: yudeOHoro mpeamera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE 00€CIEUNBAETCS PEUICHUEM CIIEIYIOIINX 3a1a4:

OCBOCHHE OOYYAIOMIMMHCS CUCTEMBI OHWOJOTHYECKUX 3HAHWUHA: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpHUAX, KOHILEMIUAX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBUiaX, COCTABIISIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHyIl0 KapTUHY MHpPA; O CTPOEHUHM, MHOrooOpa3uu M OCOOEHHOCTSIIX
OMONOTUYECKUX CUCTEM (KJIETKA, OpraHW3M, TMOIYJANNS, BUJI, OMOTEOIeHO3,
ouocdepa); O BBIJAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX HCCJIEIOBAHHUSAX B
OHOJIOTHH;



03HAKOMJICHHE OOYyYarouuxcs ¢ METOJAaMU TO3HAHUS >KUBOW MPUPOIBI:
HCCJIEeI0BATEILCKUMH  METOJIaMU  OUOJIOTMYECKUX HayK (MOJIEKYJIAPHOH U
KJIETOYHOM OHOJIOTUH, SMOPHUOJIOTUM U OHOJIOTMU pPa3BUTHSI, TEHETUKU U
CeJIeKIIMM, OWOTEXHOJOTMU M CUHTETHYECKOW OMOJOTUM, MaJC€OHTOJIOTUH,
AKOJIOTUM), METOJAaMU  CaMOCTOSITEJILHOTO TMPOBEACHUS  OHMOJOTHYECKUX
uccleoBaHuii B JyiabopaTopur W B Tpupojie (HaOIIOJIeHHE, H3MEPEHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHME);

OBJIQJICHUE OOYYaIOUIMMUCS YMEHHUSIMU: CaMOCTOSITEIbBHO HaXOJIUTh,
aHAJM3UPOBATH M UCIIOJIH30BaTh OMOJIOTUYECKYI0 MH(OPMAIIUIO; MOIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHUEH U CUMBOJIMKOM; YCTAHABIMBATh CBSI3b MEXIY
pa3BuUTHEM OWOJOTUM U COUUAIBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOjeMaMH 4eJ0BEYECTBA; OIEHUBAThH MOCIEJICTBUS CBOCH NESITEIIHHOCTH IO
OTHOIIIEHUIO K OKPY’KaIIIEeH MPUPOTHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH U  COOJIIOAATH  MEpHI
npouIakTUKU UHPEKITMOHHBIX 3a00JICBaHMM, TTpaBUjia MOBEACHUS B MIPUPOIC
n oOecreyeHUsT 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEILHOCTH B
Ype3BBIYAWHBIX  CUTYyalMsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHEe Yy OOy4YarOIIUXCS  MHTEJUICKTYaJdbHBIX W TBOPYECKHX
CIIOCOOHOCTEM B TIpOIlECCEe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCJIEIOBAHUAMH B OMOJIOTHH, PEIIaeMbIMU €10 IpodiiemMamu,
METOJI0JIOTHEH OMOJIOTUYECKOTO UCCJIeIOBaHUA, IPOBEICHUS
AKCIIEPUMEHTAIBHBIX  UCCJIEIOBAHMM, pelIeHUus OHOJOTWYECKUX  3ajad,
MOJIETUPOBAHMS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIUTAHUE y 00YYaIOIINXCs IIEHHOCTHOTO OTHOIIICHUS K >KUBOW MPUPOJIE
B IEJIOM M K OTIOEIbHBIM €€ O0O0beKTaM | SBJIEHUAM; (HOpMHUpPOBaHUE
9KOJIOTUYECKOM, TEHETHIECKOW TPaMOTHOCTH, OOIINEH KyJIbTyphl MOBEICHHUS B
NPUPOJIC; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpereHne 00YyJaroUUMHUCS KOMIETEHTHOCTH B  PAIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOIIOICHUE TIPaBUII TOBEJICHUS B TPHUPOJE, OXpaHb
BUJIOB, JKOCHUCTEeM, Ouocdepbl), COXpaHEHHWH COOCTBEHHOTO 3J0POBbS U
3MI0POBBSL  OKpY)KalOIMUX  Jiroaed  (coOmromeHuss Mep  NpodHIaKTHKH
3a00JIEBaHHUI, oOecrieyeHue 0€30I1acHOCTH YKU3HEIEATEILHOCTH B
Ype3BbIYAHBIX CUTYAlUAX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE
MCITOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUA U YMEHUH B MIOBCETHEBHOM KU3HU;

COo3JaHWe YCIOBUW JJii OCO3HAHHOTO BbIOOpa  OOy4aronuMUCs
WHAUBUYaJTbHON o0pa3oBaTeIbHOM TPAEKTOPHUH, CIIOCOOCTBYIOMICH
MOCJIEYIONIEMY MPOPECCHOHATIEHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUH C
WHIUBUIYaIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHWCIIO YacoB, OTBEACHHBIX Ha W3yYCHHE OWOJOTUHM Ha
yIriIyOJIEGHHOM ypOBHE CpeHEero o01ero oopasoBaHusi, coctasiseT 204 yaca: B
10 xnacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3anMOHHBIX (OPM, METOJIOB M CPEIICTB OOYUIEeHUS OMOJIOTHUH
OCYHIECTBIISIETCS ¢ YUETOM CHEIU(PUKHA €ro COACPKAaHUS U HAIMPABICHHOCTH Ha
MpOJOKEHUE OUOJIOTUYECKOr0 O00pa3oBaHUs B OpPraHU3alMsAX CPEIHEro
po¢eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.



OO0s3aTenpbHBIM YCIOBUEM MpU OOyYE€HHHM OHWOJIOTMM Ha YIIIYyOJIEHHOM
YPOBHE SIBIISIETCS MPOBEACHHUE JTA0OPATOPHBIX U MpakTUyeckux padot. Takxke
ydyactie  OOydYaromMXCs B BBIIOJHEHMM  MPOEKTHBIX U y4eOHO-
UCCJIEeI0BATENbCKUX paldOT, TeMaTHKa KOTOPBIX OIpEIENseTCs] y4YUTEJIeM Ha
OCHOBE HUMEIOLIUXCS MaTepUAbHO-TEXHUUYECKMX PECYPCOB M MECTHBIX
IIPUPOIHBIX YCIIOBUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouosioruu. buosornueckue HaykKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OWoJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. W.
MeunukoB, H. . Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKupble cuctemMbl Kak IpeaMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alu JKHUBBIX CHCTEM: MOJICKYJIAPHBINA, KJIETOYHBIMH,
TKAHEBbIM,  OPraHW3MEHHBIM,  MNOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wusyvaromme >KUBbIE CHCTEMbl Ha Pa3HbIX YPOBHAX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCMMOM W HE3aBUCUMOW mNepeMeHHOM. [lnmaHupoBaHuE >KCHEpUMEHTA.
IlocTtanoBka U npoBepka runore3. Hynesasa runoresa. [lonsitue BBIOOpKH U €€
JIOCTOBEpHOCTh. Pa3dpoc B Omosormdecknx maHHbIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buomorundeckue
cucteMbl», «CBOHCTBA JKUBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YEHUS )KUBOU MMPUPOIBIY.

OGopynoBaHue:  jJaboparopHOe  OOOPYJOBaHWE JUISI  MPOBEICHHS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAA eauHUIA >kuBoro. HWcropus
OoTKpbITUs KieTku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T.
[IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHHME KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoKk.  OIEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

Iloptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. lneinen, P. Bupxos, K.
M. bap.

Tabmuupt 1 cxeMbl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpOCKOM», «IcTOpus pa3BUTUSA METOJIOB MUKPOCKOITAW).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHOM OMOJIOTUU
(xpomatorpadusi, snexkrpodopes, auddepeHmanbHoe UEHTpU]YTrUpoBaHUeE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Bona m €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIJIOpEerysaiiuu. MuHepaabHble BEIEeCTBA KIETKH, UX OHOJornyecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, HenTUAHAs CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
o0enkoB. buonornueckue GyHkimu 6eakoB. [lpuonai.

VYrneBoasl.  MoHOcaxapunbl,  JAWCaXapuiabl,  OJIMUTOCaXapuiabl U
nonucaxapunpl. OOmUNA TJIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. bruonornueckue QpyHKIIUU yrieBOI0B.

Jlunugael.  T'mapodunbsHO-rHApOdOOHBIE  cBoOMcTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOTYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CTpoeHre HyKJIEHHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuamun komminementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHE W OHOJIOTHYSCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckne pynkmun AT®. BoccTraHoBIeHHBIE IEPEHOCYNKH, UX (YHKIIUN
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme J[HK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CtpyktypHas  Ouonorusi:  OMOXMMHYECKHME W Omodu3nyecKkue
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue  cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiii  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpOOHbIX AHANO0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, k. Yorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOIEN.

Tabnuuel u cxemsl: «llepuoguueckas Tabnaua XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbI», «BellecTBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTypbl O€IKOBOM MOJIEKYJbl», «CTpOEHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKynl JunuaoBy, «HykienHoBble KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMUYeCcKas 1ocyia u 000pyJJ0BaHUE.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIBIO
KayeCTBEHHBIX PEaKLUii».

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunsl KJIE€TOK: 3yKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKod kieTku. KieroyHass cTeHka OakTepuil u
apxeii.  OcoOeHHOCTH  CTpOEHUsi  rerepoTpo@HOl U aBTOTpO(HOMU
IPOKAPUOTHYECKUX KIETOK. MecTO U posib MPOKapUOT B OUOIIEHO3aX.

Ctpoenre ¥ (QYHKIIMOHMpPOBAaHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmainieMma). CTpyKTypa IIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuriaemocts MmemOpansl. PaboTa
HATPUN-KAJIMEBOTO HAacoca. DHIOIMTO3: MUHOLUTO3, (HaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBM)KEHHE  IIUTOIJIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTaHOU/IbI KJIETKH:

sHpomnasMarndeckas cetb (O11C), anmapat ['oab1KH, TM30COMBI, UX CTPOCHHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMJOB KieTku. CTpoeHue
TPaHyJISPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunte3
pacTBOPUMBIX O0enKoB. CHHTE3 KIETOYHBIX MeMOpaH. ['mankuit (arpanyspHbIi)
SHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QpyHKIus annapara ['ombmku.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BewIECTB B KIIE€TKE. BaKyonu pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE ~OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumouoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
actu. [lepBuyHbIe, BTOPUYHBIC U CIOXKHBIC TIACTUIBI (POTOCHHTE3UPYIOIINX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKmMmuHogvle Mukpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleUHblX K1emoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Ob6onouKa siapa, XpOMaTHH, KapuoIlja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢pyHKuuu. AnepHelil 0eakoBbI MaTpukc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B HHTep(azHOM sdnpe. yxpomamun u 2cemepoxpomamunr. benku
XpOMaTUHA — TUCTOHBL. /J[unamuxa sodepHoti obonouxku 6 mumose. Hoephbiii
MPAaucnopm.

Knetounsle BikmtoyeHHs. CpaBHUTENbHAas XapaKTEPUCTHKA  KIJIIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KIeTkm», «CTpoeHHe pacTUTeNbHON KJIeTkn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKNY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOTpPENapaThl pacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpPOCHMS KIETOK PpPa3IWYHbIX
OpraHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEITBHBIX KIIETKAX).

Tema 6. O0MeH BelIeCTB M NPeBpallleHNe JHEPTHH B KJIETKe

AccUMUIATIAS W JTUCCUMHIIALIMS — JIBE CTOPOHBI MeTaOojm3ma. TuIbl
oOMEHa BEUIECTB: aBTOTPO(PHBIM M TrerepoTpodHBINA. YdacThe KUCIOpoaa B
OOMEHHBIX Tpolieccax. JHEPreTUYecKkoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B o0menHbix mporieccax. DdepMeHTATUBHBIA XapakTep PEaKIUi
KJIETOYHOTO MeTabonu3Ma. DepMEeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHHU3M
nerictBusi.  Kodepmentsl. Otinuuss  QepMEHTOB OT  HEOPraHMYECKUX
KaTajanu3aTopoB. benku-akTUBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()epPMEHTATHUBHBIX PEAKIIUHA OT Pa3InYHbIX (PaKTOPOB.

[lepBuuHBII CHUHTE3 OpPraHUYECKHUX BeEmIECTB B KieTke. DoTocuHTEs.
Anoxcueennwlil u okcueenHwvll oomocunmes y baxmepui. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemMHOBas (pa3bl. Pomoovixanue, Cz., Ca u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTE3a. Bnmsuue
pasIUUYHbIX (aKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (DOTOCHUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTEPHH, Kele300aKTepuu, cepoOaKTEepru, BOJAOPOIHbIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBl. Orarbl DYHEPreTUYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NHKOIW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucieHNE, WX KJIETOYHOE JIbIXaHue. Posib MUTOXOHApHUIA
B TIporieccax  OMOJOTHYECKOro  OKuciaeHus. Llukaudeckue  peakiiuu.
OxucnurensHoe (dochopunupoBanue. JIuepeus MeMOPaAHHO20 2padueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTna
a’poOHOro myTHh oOOMEHa BEIIECTB Iepe]] aHa’poOHBIM. D(PPHEKTUBHOCTH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumnpsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, [1. Mutuenn, I'. A. 3aBap3un.

Tabmumbst u  cxembl: «DoToCHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay, «CtpoeHue hepMeHTa», « XEMOCHUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alusa e€é B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusax MaTpUYHOTO CHHTe3a. Peanmuzaius HaciiencTBEeHHOW WHQoOpMammu.
I'enetnueckuil Koa, ero cBorcrBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIEIBLHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KomupoBanue amuHOkucior. Poib
pubocoMm B OmocuHTE3€e Oelka.

CogpemenHvle npedcmasgieHus o cmpoenuu eeHos. Opranuszaiusi reHoma y
IPOKApUOT U AyKAapuOT. Perynsiuus akTUBHOCTH I'€HOB y MpOKapuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsapHvie mexanHuzmvl IKCHpeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomsi ceHos. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIit roMeocTas.

Bupycel — HekneTouHble (OPMBI KU3HHM U OOJUTaTHBIC TApa3WTHI.
CtpoeHre TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasd, Unmezpasd.

Bupycubie 3abosneBaHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocuueckux oOauuwvlx. Hanomexuonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabmuiel U cxembl: «buocuHTe3 Ocnka», «l'€HETMYECKHH KOI»,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Wutepdaza m MHUTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKarmuX B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CHUHTETUYECKUH U
MMOCTCUHTETUYECKUHN (TPEMUTOTUYECKUI) TTeprUOAbl UHTEP(a3bI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexanusm perunkanuu JJHK. Xpomocomel. Ctpoenue xpoMmocoM. Teaomepsl n

TeaoMepa3a. XPOMOCOMHBINM HA0Op KIETKM — KapUOTHUI. JlummouaHwlii u
rariouaHbld  HabOpsl XpoMmocoM. ['omosiornuHbie xpomMocowmbl. [lomoBbie
XPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MuToTHUECKOTO HIUKIIA KIETKHU. [IporpammupyemMas kiaeTouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmwl
npoaugepayuu, ouggepenyuposku, cmapenusn u eubeau kiemox. «l{ugposas
KllemKay — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHUTO3 B
KJIETKaX KOpEIIKa JIyKa.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHHS H  JKU3HENESITENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. ['omeocras.

Tkanm pacrennii. Tumbl pacTUTEIBHBIX TKaHEW: o0Opa3oBaTebHas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOEHUS,
GyHKIHN ¥ pacTiofioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHAsi, HepBHAsA. OCOOEHHOCTH CTpOEHUs, (PYHKIUN H
PacCIIONIOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble U IeHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. Ckenerbl OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3MoB. JIBHJKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PpECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONMU3Mbl M HACTUU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Pedurekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIOrO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTaHune >XKMBOTHBIX. BHYTpHUIOJIIOCTHOE
W BHYTPHUKJIECTOYHOE MHIIeBapeHue. lIuranme mNO3BOHOYHBIX IKUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  lIumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenbHas cucremMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KiIeTku. KoxxkHoe apixanue. JlpixaTenbHas
noBepxHocTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MeXaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl U MIICKONUTAIOUX. Perynsauus JbIXaHwus.
JlpxaTeapbHbIe 00BEMBI.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru KpoBooOpaiieHus. DBOJIOIHUOHHBIC
YCJIOXHEHUSI CTPOEHHMSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaeneHud. DuiabTpanus,
CeKpelMsi W OOpaTHOE BCachlBAHME KAaK MEXaHU3MbI pabOThl OpPraHoOB
BbiJiesieHUsl. CBsI3b  TOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BbljieieHne y TO3BOHOYHBIX JKMBOTHBIX W 4esoBeka. [louku.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpsI
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot OosiesHelt. iMmmyHHas cucteMa yenoBeka. KiieTouHbiil u
TyMOpaJIbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crieruUIecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CceJeKTUBHOTO nmMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Polib
BPOXKIEHHOTO MMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a001€BaHUM.

Paznpaxxumocte W perynsauus |y opraHusMoB. Paznpaxumocts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pediekTopHasl peryisius y >XUBOTHBIX. HepBHas
cucteMa U e€ OTAeNbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KHMBOTHBIX.
Pednexc u pediiekropHast gyra. be3yciioBHbIC B YCIOBHBIE Pe(ICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
Kene3pl H>HAOKPUHHOM CUCTEMBI M WX TOPMOHBI. JI€HCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-rumnodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabmuier u cxembl: «OIHOKIECTOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumny», «llpocreitmmey, «Opranbl IIBETKOBBIX PACTCHUN,
«CucteMbl OpraHoB [O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cuCTEMBbI», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucreMa», «KpoBeHOCHass cucrema», «JlpIxarenbHas
cuctema», «HepBHas cucrema», «Koxa», «Mplmeuynas  cHCTEMay,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUIPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBOro uepss», «HeppHas
cucreMa pwid», «HepBHas cuctema gsrymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MIekonuraronmx», « HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl OJHOKICTOUHBIX
OpraHW3MOB, MUKpPOTMpEnaparhl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThHI
MMO3BOHOYHBIX, KOJIJIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJOBEKa,
obopy/ioBaHMe ISl JAEMOHCTpAIlMd TMOYBEHHOTO M BO3AYIIHOTO IHUTaHUS
pacTeHuil, pacuieIUIeHHs] Kpaxmajia U OelIKOB MoJ JAeiicTBUEM (EPMEHTOB,
o0opy/loBaHWE IS JIECMOHCTpPAIIMM OIBITOB [0 U3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JABWIXKCHHUM, MOJIETHU TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHre opranoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHne M pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe (BKIIIOYash BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. [lonoBbie KIETKH, WM rameThl. Meio3. Ctaauu
menosa. IloBenenue xpomocom B Menose. Kpoccunrosep. buosormueckuit
CMBICJI M€03a U MOJIOBOTO mpolecca. Melo3 U ero MeCTO B dKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHWME M pa3BUTHE IOJIOBBIX KieTOK. CrepMaroreHe3 u
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHrne M SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2nasHvix npoodiem
ambpuonoeuu. Kouyenyus mopgoeenos u moodenu mopgozeneza. Cramuu
AMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). JpobGnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobIJieHue.
bracmyna, muner 61acmyn. OCOOCHHOCTH JAPOOJICHUS MJIICKOTMHUTAIOIIHX.
3apojpllieBble  JUCTKH (TacTpyisiuus). 3akiajJka OpraHoB U TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOEe BIMsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIKS). 3aKIaJKa IIaHa CTPOEHHUS dKUBOTHOIO
KaKk pe3yJbpTaT HEepPapXUUYECKUX B3aUMOJECUCTBHM T€HOB. BimsHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTamOpronaneHbil nepuon. IIpsmoe u
HempsiMmoe pas3BuTue. PasButme ¢ Meramopdo3oM y OECrMO3BOHOYHBIX W
MO3BOHOYHBIX >KMBOTHBIX. buonornueckoe 3Hauy€HHE MOPSIMOTO U HEMPSIMOTO
pPa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
U CMEpPTh Kak OUOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenue u paszputue pacrenuii. 'ametroput u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoB. J[BOifHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. llneman.

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE IBIJIEHBI»,
«PazmHoOxkeHue  ruapel», «Meunosz», «XpomMocomel», «l'aMmeToreHesy,
«CTpoeHue SAUIEKIETKH U CIIEpMaTo30u1a», «OCHOBHBIE CTaJIUM OHTOTCHE3A,
«IIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue ManWckoro xyka», «PasButue
capanun», «Pa3Buthe nsArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHuEe CeMsH OAHOAOJIbHBIX W JIBYJOJBHBIX PACTCHUN,
«OKV3HEHHBIN 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBI LUKI MXay,
«OKV3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30M/I0B, MOJIENb «I MK pa3BUTHUS JISTYIIKKA.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHUSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIECHHE MPU3HAKOB CXOJACTBAa 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbrora, H. U. BaBunosa, A. H. benosepckoro, I
J. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIEbHBIE T'€HBI, aJbTEPHATUBHBIC NPU3HAKU, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabnutel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi TUOPHUIIOB TEPBOTO TOKoJeHUsA. [IpaBwio JOMUHMpPOBAHWUS.
Bropoii 3akoH MeHaensa — 3aKOH paclieruieHus npu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHusl. [ Mmore3a 4yucToThl ramer.

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclieoBaHus. Pacuienyienne npu3HakoB IPU HEMOJIHOM JTIOMUHHAPOBAHUMU.
JNuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOIO  HACJIEIOBaHWsS  NOPU3HAKOB.  LluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacJIEJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXy T€HaMM.
XpOoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH.

I'enetuka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS NT0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpomMocoM. HacnenoBaHue IPU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTrponuss — MHOKECTBEHHOE
nerictBue reHa. MHOXKECTBEHHBINM aienau3M. B3aunMmojaelncTBue HeallleJIbHBIX
reHoB. KommiiementapHocts. Onucras. [lonmumepusi.

['eHeTMUECKHIT KOHTPOJIb Pa3BUTHSL PACTCHUMU, )KUBOTHBIX M YEJIOBEKA, a
TakKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
I'eneTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHHU3MBl B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI U U3MEHEHHUS HacJIe/ICTBEHHON HH(OpMaIuU B TTOKOJIEHUSAX KIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabnmuupsr m cxembl: «llepBblil U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanmm3upyloumiee — ckpemuBaHuey, — «Henomnoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuka mnomay, «Kapuotun uenoBeka», «Kapuotumn apo30Quib,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHUS TPU3HAKOB, MOJIEIb JUIs
JEMOHCTpAalM{ 3aKOHA HE3aBUCHUMOTIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIEIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTuyeckass padora «l3yueHue pe3yabTaToB JUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu GopmMupoBaHUU (EHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3BMEHUMBOCTHY: HEHACIICICTBEHHAS U HACJICICTBCHHAS.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaumonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUIINYECKOM
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHAA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIJaHUH TeHETHYECKOTO Pa3HOOOpa3us B IIpeieiiaXx OJHOTO BH/IA.

MyTanoHHas M3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUHPOBAHHBIC MyTaluu. SnepHbie U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTalluid. MyTareHsl U1 UX BIUSHUE HA OPTraHU3MBbI.



3aKOHOMEPHOCTM MYTAallMOHHOTO MpOLEcca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacneacTBeHHou namMeHunBocty (H.W. BaBuos). BuesnepHast "3BMeHUMBOCTD U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumplt u  cxembl: «Buabsl usMmeHuuBOCTHY», «MoaudukanroHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3aboseBaHus 4YeloBeKay, «Bumael
MYyTaL».

O6opynoBaHue: )KUBBIC U TepOApHBIC PK3EMILUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoseka. MexayHapoiHas mporpaMMa HMCCJIEA0BaHUS T€HOMa
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHUCIIE€ C MOMOIIBIO
[1I1P-anamu3a. HacneacTBeHHble  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC 0ose3HU YCJIOBCKA. bone3nu C H&CHGIICTBCHHOIZ
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC. CTBOIOBBIC KJICTKH. [Tonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHME AacCHeKThl HCCIEAOBaHHM B 00JacTH
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHUIO  OKpYXKAloIIell  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K aTOJIOTHSIM.

JdeMoHCcTpanuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Centekuusi opraHusMoB

JlomecTukausi U celeKuus. 3apoKJICHHE CEJIEKUUH U JOMECTHUKAIUU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. POoJp celekunu B CO31aHUN COPTOB PACTEHUM U IOPOJ
#&uBOTHbIX. CopT, mNOpojaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIJ0B B
HaciaeAcTBeHHOM wm3MeHumBocth H. . BaBumioBa, ero 3HadueHue misd
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbeiTaHue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OICHKU
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momoiibio aHanu3za JJHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHBIl YW XHUMHWYECKMHW MYTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpHBIX (hOpM OpraHu3MoB. Vcmonb30BaHHE T€HOMHOTO PElaKTUPOBAHUS
1 MetoaoB pekomOuHaHTHBIX JIHK 1151 mostyyeHus nucxoaHoro marepuania ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
brnuskopoacTBeHHOE — CKpeluMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekunu. Otnanénnas rubpuanzauus. [lpeogonenue Oecrmoaus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue W U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH IS CO3/JaHUST HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3MCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHULL, NEPed08biX Uuoel U NepCneKMUBHbIX MeXHOI02ULL.

JdemoHcTpanumn

IToptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumelr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS W MHOr00Opasus
KYJbTYPHBIX PAacTE€HHI», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEICTBEHHOU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOPUAM3ALIUSIY,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikekypcusi «OCHOBHBIE METOABI M JOCTH)KEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi O0MOJI0rUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMoTexXHONOTHA: XJIeOOMeYeHue, TMOAyuYeHUEe KHUCIOMOJOYHBIX TPOAYKTOB,
BUHOAENME. MukpoOuonornueckuii cuHte3. OOBEKTh MUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€JEHAINPABICHHOIO U3MEHEHUS
U KOHCTPYUMPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COZEPKAIIUX HE BCTPEUAIOIIHNECS B IPUPOJe OMOCUHTETUYECKHE
My TH.

Knerounas nnxxenepus. MeTonsl KyJbTypbl KJIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rariou0B B CENEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvszosanue  MOHOKIOHAIbHBIX u
NOJTUKTOHANIbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posieHus, Kyibmusuposanus u
MUKPOKAOHANbHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexomOuHanTHbiXx  JHK.  Cozdanue  mpamnceennwix



opecanHu3mos. JIOCTMKEHUS W IEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonmoruu. lIloctreHomHas uu@poBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBIA aHaIW3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMa YeJIOBeKa I OLICHKU COCTOSIHUS €ro 340poBbs. lMcnosnb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepus s
pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTUHM, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbl0 00ecrieueHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycTanoBieHre MoJEKYyISIpPHBIX MEXaHU3MOB
¢yuxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Mcmonb30BaHHE ~ MUKPOOPraHU3MOB B
IPOMBIIIJIEHHOM — NpOU3BOACTBE», «KnerouHas wuHxkeHepus», «l['eHHad
UHKEHEPUSD.

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

IKckypeusi «bHOTEXHONOTUs — BaKHEWINAs MPOU3BOJIUTENBHAS CHUJIa
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkxaenne U pa3BuTHE 3BOJILHMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHuA3Ma. JKU3Hb 1 Hay4yHas JaedaresbHoCcTh Y. JlapBuHa.

JBuwxymue cwibl 9Bomounu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOYKEHHUSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommooruu (CTD). HelirpanbHas
Teopusi dBomtonud. COBpEMEHHas HBOJIIOIMOHHAS Ouosiorusi. 3HadYeHHE
HBOJIIOIMOHHONW TeOopuH B (OPMHUPOBAHMHM €CTECTBEHHO-HAYYHOW KapTHHbI
MUpa.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. Hapsun, C. C. UetBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmuuer n cxembl: «Cuctema sxuBoil mpupoasl (mo K. JluaHEIO)»,
«JlectHunia xuBbBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUPOBaHUS
MPUCTIOCOOJICHN y pacTeHu W >KuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapumpyta nyremectsus Y. Jlapsuna», «Haxonkm Y. [dapBunay», «Dopmsl
O6oprOBI  3a  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «l[lopoabl AoMamHUX >KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHJI 3BOJIOLNNY», «OCHOBHBIE TMOJOKEHUSI CUHTETUYECKOW Teopuu
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsiuus kak »3ieMeHTapHas eauHuna jsBodtouud. CoOBpeMEHHbIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHMA.



N3menenne reHodOHAA MOMYISUMUM KaK dJEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTudyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (PaKTOPbI (ABMKYIIUE CHIIBI) ABOMIONMHU. MyTalmoHHBIN
npouecc. KomOuHaThBHas u3MEHYMBOCTh. [Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMsI 4YacTOT ajieled B mnonmysinusax. Oddekr
ocHoBarens. Ippexm Oymouinounozo zcopaviuka. CHUdNCEHUE 2eHemU4ecKo2o
pasnoobpaszus: npudunsl u creocmsus. Ilposesnenue sghgpexma opetigha 2enog 6
oonbwiux u  maneix nonyaayusax. Murpauun.  M3onsuus  noOmyJIsSLANA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoayKTUBHAS).

EctecTBeHHBIl 0TOOp — Hampapisiomui ¢Gakrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTaOWIM3UPYIOIIUM, pa3pbIBAIOIIMiA
(nu3pynTtuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHHE U 3BOMIONUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3HukHOBEHHE  TIPUCMIOCOOJICHUH Yy  OpraHu3MoB.  ApomMopdo3bl H
U0 anTaIuu. [Tpumepsr MIPUCIIOCOOICHU I y OpPraHU3MOB:
Mopdororuyeckue, (GU3MOIOTMYECKHE, OHOXMMHUYECKHE, TOBEJICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJONNHU. M3omsuust — kitoueBor ¢gakrtop BumooOpazoBanus. [lytu u
CrocoObI BU1000pa30BaHU: aJIONIaTPUUYECKOE (reorpaduyeckoe),
CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp »BomonMoHHONW OWoONOrMM B pa3palOTKE Hay4YHBIX METOJ/OB
coxpaHeHus: 6nopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHuzMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEH.

JdeMoHCcTpamuun

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmumpl 1 cxeMbl: «MyTalMoOHHAs M3MEHYMBOCTBHY, «llomymsmmonHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3akoHa Xapau—BaiinOepray,
«/IBMKyIllMEe CHUJIBI HBONIOLMHNY, «DKOJOTMYECKas W30JSLMS MOMYISIUN
ceBaHCKOH (hopenm», «I'eorpaduyeckast N30JALIMS JTUCTBEHHHUIBI CHOMPCKON 1
JUCTBEHHULbI aypcKoi», «llomynsiiMOHHbIE BOJHBI YMCIEHHOCTUA XHUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
cyliecTBoBaHuey», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIaeMBbIE»,
«ITokpoBuTEnbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Duszmonmornueckue  aganrtanun»,  «lIpucmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kputepun BHAa», «Buabl-mIBOMHUKNY,
«Ctpyktypa BHma B mpuponue»,  «CmocoObl  BHI000pa30BaHUS»,
«["eorpaduyeckoe BUJI000pa30BaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYECKOEe BUA000pa30BaHUE BUJIOB CUHUID, «llonummnonibl pacTeHUn»,
«KamnycTHO-peieUHbI THOPUIY.

O6opynoBanue: TepOapuy pacTeHHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpel C MpUMEpPAMHU PaA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena NTULl U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJMU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3TUYHBIMU CIIOCOOAMH.

JlabopaTopHass paGora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS 1IEJIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaouus U e€ pe3yJabTaThl

Meronpl u3ydeHHs MAaKpOAIBOJIOLMU. [lalieOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoiouuu. Ilepexognsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Bosonuu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bumsi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DBOJIIOLUMH. ['€HETMUYECKHE MEXAHU3MBbl JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNS DBOJIOIMOHHBIX HOBLIECTB. [ OMOJIOTMYHBIE W AHAJOTMYHBIC
opranbl. PyauMeHTapHble Opranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  SBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIOre€HETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTALIMHU U BOJIOLHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuuel U CXEMBbI: «DUIOreHeTUYECKUM  psAj  JIOIIaany,

«Apxeontepukcy, «3Bepo3yobie smepb», «Creromedansn», «PUHHOPUTHDY,
«CemeHHBIE MANOPOTHUKWY», «buoreorpaguueckue 30HBI 3emian», «/peitd
KOHTHHEHTOBY», «Penuktb», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W AHAJIOTUYHBIE OPraHbD),
«PynumeHThI», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI  4YelOBEKa U
muMnan3e», «[JaBHbIe HampaBlIeHUs 3BOJONHNY, «OO0IIHe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHATIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxnenne u pa3BuTHE KU3HU HA 3emJie

Hayunble rumote3pl mpoucXokAeHUs *KU3HU Ha 3emse. AOWOreHes u
nancnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeannonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HH U €€
onpoBepxkenne omnbitTamu  D. Penu, JI. Cnamwrannanu, JI. Ilactepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOJIONMS. AOWOTCHHBIM CHUHTE3
opraHuyeckux BellecTB U3 Heopranudeckux. OmbiT C. Mumnepa u I'. HOpu.
O6pazoBanne noauMepoB K3 MoHomepoB. KoanepBathHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Mémnepa. Pubo3umbr (T. YUek) u rumoreza «vupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopus 3emnm um meronpl €€ u3ydeHus. lckomaemble OpraHHYECKHE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcUTENbHAsT W aOCOJIIOTHAs
reoXpoHoJIOTHs. ['e0XpOHOIOrUYecKas 1IKaia: 30HbI, 3pbl, IEPUOIbI, FSTTOXH.



HauvanpHble 3Tambl opraHuyeckor 3BOMIOLMU. llosBIeHHEe U 3BOMIOLUA
MEPBBIX KIETOK. IBOMIONMS MeTa0oaM3Ma. BO3SHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHBbIE MUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBbIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuoreHes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpoHMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUudl. OCHOBHBIE apoMOP(O3BbI
pacreHuii. Bpixox pacreHuin Ha cymy. [losiBiieHue CIIOpOBBIX pacTeHUM WU
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IponMcxoxaeHHe IBETKOBBIX
pacTeHHM.

OcCHOBHBIE ATallbl BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAoBble KUBOTHbIE. JKU3HHL B BOJE. BOJIOIUS
no3BoHOuUHbIX. [Ipoucxoxaenne ampubuit u pentuiuid. [Ipoucxoxnenue
MJeKonuTaromux u nrtul. [lpunHnun kimrodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
najeo3oM, Me3030M, KaihHo3oi. OOmas xapakTepucTuka KiIuMara u
reoJiornueckux mpoueccoB. [losiBeHne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTHYECKHE KPHU3UCHI TTpouuioro. [IpuduHel
U CJEACTBHUS MACCOBBIX BbIMUpaHUU. COBPEMEHHBI HKOJOTMYECKUN KPHU3HUC,
ero ocooennoctu. [Ipobiaema coxpanenus OuopasHOOOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIuUIbI KIaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Pean, JI. Cnamnannanu, JI. ITactep, M. 1. Meunukos, A.
N. Onapun, [Ix. Xongeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxemsl: «Cxema onbitTa @. Penny», «Cxema onbita JI. TlacTepa
0 U3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema ombita C. Mwmiepa, I
HOpu», «3T1anbl HEOPraHMYECKON HBOTIOLNNY, «['€OXpPOHOIOTHYECKas IIKAIa,
«HauvanpHbple dTambl OpraHuyeckod HBomonuu», «Cxema oOpa3oBaHusA
yKapuoT myTéM cumbuoreHesa», «Cucrema >XKUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOrOKJIETOUHbIE BoOAOpoCHnW», «Mxu», «llamopoTHUKWY,
«lonocemenHbie pacTeHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema
Pa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmue,
«KumeunonosnoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PbIObI»,
«3emHoBOSIHBIeY», «lIpecmbikaromuecs», «llTumpy, «MIIEKOMUTAIOLIIAEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHe XU3HU B MPOTEPO30MCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHEe KU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHBIC NPEnaparsl >KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB,
KOJUICKLIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMWBOTHBIX, Yydyejla NTULl H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O A0MOTEHHOIO CHHTE3a OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

JlabopaTopHas padora «l3yueHrne u onmMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEH  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKA. Penurno3ueie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBo uyenoBeka ¢ JKMBOTHbIMM. (CHCTEMAaTHYECKOE ITOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMHU: CPaBHHUTEJIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTiIMYMs 4YeloBEeKa OT JKUBOTHBIX. IIpsSMoxoxkaeHue W
KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuwibl  (dakTopel) — aHTPOINOreHe3a:  OMOJOTUYECKHE,
couuanbHblie. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (PAKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTpornorenesa. Pannue yeaoBexooOpa3Hbie 00€3bsIHBI
(IpOKOHCYIIBI) M paHHHE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOPa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJIONUTEKH — JIBYHOTHE TNpelKH jtofed. Yemosek
yMENbIid, MEpPBbIE M3rOTOBJIEHUS OpyAHiM Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA JrOJe 3a mipenensl Adpuku. YernoBek rennenbO0eprckuii —
oOlui MpeAoK HeaHAEepTaJIbCKOrO YeJIOBEeKa M YeJoBeKa pasyMHOTro. YenoBek
HEaHJEepPTaIbCKUI KaK BHJ JIFOJIEM XOJIOAHOIO KinMara. YenoBek pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [TaneoreneTrnka v maaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSAIIMIX
genoBeka. MyTallMOHHBIN mporiece B noauMopdu3M. [TonmyisiiuoHHbIEe BOTHBI,
npeiid reHoB, Murpanus U «3pdEKT OCHOBATENIS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckne pacel. IloHstue o pace. bombline pacel: eBponeougHas
(eBpasmiickasi), aBCTpaJO-HErpPOUJIHAS  (PKBATOpUAIbHAs), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl YeloBEeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTH  pacu3Ma.
[TprcnocOOIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpEeIbl.
Bnusinue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTUIO H
(U3HOIOTHIO YEITOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX NMOoNysiuid. brocolnanbHble UCCie10BaHUs TPUPOJIBI YETOBEKA.
HccnenoBanne KO3BOMOUUKA OMOJOTUYECKOTO U COLMATIBHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, A. S. Poruackuit, M. M. I'epacumos.

Tabmunbl W cxembl: «MeToasl aHTpomosorun», «['0JIOBHOM MO3T
yesnoBekay, «YenoBekooOpasHbie 00€3bsiHb», «CKelneT 4eIoBeKa U CKeJeT
muMIan3e», «PyIuMeHTsl U aTaBU3MBbI», «J[BUXKYIIME CHIIBI aHTPOIOTEHE3ay,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsmuiny, «JleHucoBckuii yenmoBek» «Heanaepranbubly,
«KpomanboHuib», «IIpenku yenoBeka», «ITamnbl 3BOJIOIUN YeIoBeKay, «Pachl
YEJIOBEKAY.

O6GopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeaMEeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CHOKETaMHU MPOUCXOXKICHUS YeIOBeKa,
doTorpadun HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YelIOBeKa M ueperna MIMMIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KHCTH IIMUMIIaH3€, MOJICJIM TOpCca MPEAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHne 0OcCOOEHHOCTEH CTPOEHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxxeHre u pas3BuTue dKojoruu B Tpyaax A. 'ymOGonpara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u
3a1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertoasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
OpUPOJHbIE W JlabopatopHblie. MojenupoBaHue B JKOJIOTUHA. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKATbHBIN, pErHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE DOKOJIOTUYECKMX 3HAHWM 1  4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4eloBedecTBa ¢ Npupoaoil. PopMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpanuu

[TopTpersi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Paznensl sxonorun», «Metoasl skonoruny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HCCJICJOBAHUN.

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonoruyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Kiaccudpukarnuys skomoruueckux (GakTopoB: aOHOTHYECKHE, OHOTHYECKHE,
anTponorennsie. O01IME 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmuaumyma (K. Iopenrens, . JlubGux). TomnepaHTHOCTS.
DOBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuil ¢akrop. [lerictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOILIEHHIO K cBeTy. CuUrHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckuii (axtop. [leiicTBue Temmeparypbl Ha
opranu3msbl. [loMKunoTepMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuii (paxtop. IlpucmocoOneHus pacteHuid K
MoI/Iep KaHui0 BOHOTO Oanmanca. Kimaccudukamus pacTeHruid 0 OTHOIIECHUIO K
Bojie. [IpucnocoOsieHnst >)KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHUsT OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YyIIIHAS, TOUBEHHAs,
IyOMHHAs TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



0COOEHHOCTH cpell oOuTaHusl opraHu3MoB. llpucrocoOneHusi opraHu3mMoB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOUHBIE U
rofinuHbie puT™Mbl. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o Ku3HEHHOU (opme.
Kusnennoie QopMbl pACTCHUMN: JEpPEBbS, KYCTapHUKHU, KYyCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI >KHUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakroppl. Buubl  OMOTHUECKMX ~ B3aMMOJEWCTBHIA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOMo3 u ero d¢opmel. [lapazutusm,
Koomepalus, MyTyajlnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeicTBus (tonuueckue, dhopudeckue, hadbpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU NJIs CYIIECTBOBAHUSI OPTraHU3MOB B
cpene ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOUCHUSI.

JdemoHcTpanumn

Tabnuupel 1 cxembl: «OKkonorudyeckue (paxropb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHUE  TPYMIbl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TemnokpoBHBIE KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKUBOTHBICY,
«Du3noI0ruUecKue aaanTaiui KUBOTHBIX», «Cpe/ibl 0OUTaHUSI OPTaHU3MOBY,
«buonornueckue puTMbB», «Ku3HeHHBIE (OPMBI pacTeHui», «KuU3HEHHbBIC
(OpPMBI KUBOTHBIX», «IKOCHCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO Jeca», «llenn mnutaHua», «XumHudectBo», «llapasutuzmy»,
«Konkypenuusy, «Cumonosy», «KommeHncanusm».

OobopynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMYECKUX (HAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHEIIOONBBIE U
TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHHs, repbapum U KOJUIEKIUH
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIl U
3Bepel, repOapuu pacTeHHWH, OTHOCAMIUXCSA K TUrpoduTaMm, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIINX B PA3HBIX Cpellax, repOapuu U KOJUIEKIIMH PACTEeHUHN U )KMBOTHBIX,
00JagaroNX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN
KU3HU, TepOapuu U KOJUICKIIMU PACTEHUHN U KUBOTHBIX PA3TUYHBIX KU3HEHHBIX
GbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbIsiBiIeHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUA0B U NOMYJIANMNM

DKOJIOTMYECKHE  XapaKTepuCTUKH  nomyisuuu.  [lomynsiuus — kak
Omostormueckas cucreMma. Poinbs HEOJHOPOTHOCTH cpefibl, (hr3nIecKuX 6apbepoB
U OCOOEHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHBbIE MOKAa3aTeNW MOMYJSIIAA: YUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHAas M MOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSI.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka nomnysinsauuu U e€ peryaauusa. buotuyeckuii noTeHnual
nonyysanuu.  MogaenupoBaHue AMHAMUKM — nomynsuud.  KpuBele  pocrta
YUCIEHHOCTH mnomyisauuu. Kpuble BpDKMBaHMS. Perynsuus YnCIEHHOCTH
NOMyJSAUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 sKo0orMUecKor Hulle Buaa. Mecrooduranue. MHoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Huu. [loTeHnnanbpHas U peanu3oBaHHAS HULIN.

Bun xak cucrema nomynsnmii. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEIEHUS W MUTpalMii XUBOTHBIX. buonornueckue
MHBA3UU YY>KEPOJIHBIX BUAOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmuupl W cXxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISILIHI,
«IIpocTpaHcTBEHHass CTpyKTypa monyusuun», «Bo3pacTHele mnHpaMuabl
nonyanuny», «CKOPOCTh 3acCElEHUs] MOBEPXHOCTH 3EMJIM  Pa3IUYHbIMU
opranuzMamMmn», «Mogenb skosornueckort HumM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkosorust coo01ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBsizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIBHbBIE
OJIOKM OpraHU3MOB B OJKOCHUCTEME: MPOJYILEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHMOTHYECKHE OJOKH
skocucteM. [louBbl M wibl B 3KOcucTeMax. KpyroBOopoT BEIIECTB M IOTOK
SHEPI'UM B SKOCHUCTEME.

OcHOBHbIE  TIOKa3aTenu JKOocUCTeMbl. buomacca W IPOIYKIHUS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Oaykmyayuu.
HampaBieHHble 3aKkOHOMEpHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOTE€HHBIE BO3JICHCTBUA Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOcUCmeMbl 03EP U peK. DKOCUCmeMbl Mopeli
U oKkeanog. Ikocucmemvl myHOp, J1eco8, Cmenel, nyCmbolHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuuns
MEKly aHTPOIION€HHBIMU U IIPUPOJIHBIMUA SKOCUCTEMAMHM.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. ['opoackas
¢nopa u ¢Payna. Cunantponuzauus ropojackoil ¢aynsl. buomormueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6u006-
30Uhuramopos (Knouesvix 8u008) 6 yHKkyuonuposanuu sxkocucmem. llepenoc
DHEPIMM W BEIIECTB MEXKIY CMEKHBIMM DKOCHCTEMaMHU. Y CTOMYUBOCTH
OpraHW3MOB, TMONYJSIUUA M JKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030elicmeus  3a2pA3HEeHUll  pA3HLIX  MUNO8  HA
CYOOp2aHUBSMEHHOM, —OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20
6030eticmausi. MeTonoI0oTusl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIMOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «DKOCUCTEMA
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO Jecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B 0JKocucteme», «llemn mnurtanus (macTtOuIHAs, JACTPUTHAS)Y,
«IKOoJOTHYECKas MUpaMHUaa YUCeND», «IKOJOTHYECKasi MUpamMua OMOMacChly,
«JKoyorudeckas nupamuna sHeprun», «OOpazoBanue Oomotay, «llepBuyHas
cykueccusi», «BoccraHoBieHue Jseca mocie moxapa», «IKOCUCTeMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6GopynoBaHue: repdbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena
NTUIl U 3Bepel, repoapuul KyJIbTYPHBIX U JIUKOPACTYIIUX PACTCHUMN, aKBaApUyM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi paGora «/3ydyeHue pa3zHooOpa3us MEIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcHsi B THUIWYHBIA OuoreoneHo3 (B 1yOpasy,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas 00ojiouka 3eMJid, II€ CYIIECTBYET WIIU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o 6uochepe. Obmactu Ouocdepsr u eé
cocTaB. JKuBoe BemecTBo Onocdepsl v ero (yHKIUH.

3aKoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdeps
KaKk TJI00albHOM JKOocHcTeMbl. JlMHAMHUUYecKoe paBHOBecHMe B Ouocdepe.
KpyroBopoTsl BemecTB ¥ OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBIEHUM B Onocdepe.

3onanbHOCTH Ouochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M LIUPOKOJIUCTBEHHBIE JI€ca, CTEMH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKHBBIX CHCTEM, OIEHKA HX PECYpPCHOTO
MOTeHIHMAaNa U OMocepHbIX QYHKITHH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAEH,
«KpyroBopoT Boabl B mpupoe», «OCHOBHBIE OMOMBI cyminy, «KnmumaTtnyeckne
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbIHSY,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBeK U OKpy:KaWOIIAA Cpela

DKOJIOTMYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JECHCTBUE HA PACTUTEIBHBIM M JKUBOTHBIA MHP.
OxpaHa pacTUTENBHOTO U >KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXPaHbI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble MNPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHbIE NPUHIUIBI YCTOWYHUBOTO PA3BUTHUS YEIOBEUECTBA U MPUPOJIBIL.
PanvonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emuin. OOIIME 3aKOHOMEPHOCTH TI00AIBHBIX IKOJIOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Uca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOJIOB MOHUTOPWMHIAa pPa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmoobpaszue  u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyugaroujue
oocmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX U008 U IKOCUCHIEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMoOcdepbl», «3arpsi3HEeHUe
ruapocdepbl», «3arpsizHeHne mouBbl», «llapHukoBbii 3ddexT», «Ocobo
OXpaHsAeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHUl M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI TO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O00YYaIrOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuy K OOy4YEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszeumue BHYTPECHHUX YOSXKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENHHOCTH  II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOr0o OOpa30BaHUS, Haluyue
npasoCco3HaHusi KOJOTUUECKON KYIbTYpPbl, CHOCOOHOCMU Ccmasums 1EId WU
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUUCKUMHU  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe MpaBUJaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3WLIMK JIMYHOCTH, NMAaTPUOTHU3MA M YBAXKEHUS K 3aKOHY M IIPaBONOPSIKY,
YeJIOBEKY TpyJa U CTapuieMy MOKOJEHHUIO, B3aUMHOTO YBa)XKEHHS, O€pEKHOIrO
OTHOILIEHUSI K KYJIbTYPHOMY HACJIEIHI0 U TPAJULMAM MHOTOHAMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpelie.

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro mnpeamera «buomorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3aly OCHOBHBIX HAIPABICHHUII BOCHIUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMOTHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COI[MAJIbHBIM TOJIOKEHHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, MO3HABAaTEJIbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEJIBHOIO
OTHOIIEHHUSI K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunoii, roproctu 3a CBOM Kpad, cBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

IIECHHOCTHOE OTHOIIEHUWE K TMPUPOJHOMY HACICAUI0 M MaMATHUKaM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUEHBIX B CTAHOBJEHUE U
pa3BuTHE OHWOJOTHH, TTOHUMAHUs 3HAYCHUST OWOJOTUM B TMO3HAHWU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IIECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW pOCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MMOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MHPY, BKJIIOYas ICTCTHKY ObITa, HAYYHOTO H
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL,

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISITh KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXHUM 3aHATUH W OTAbIXa, perysipHas ¢uzndeckas
aKTHUBHOCTB), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIECHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIMSAX, YIPOXKAIOMUX 3J0POBBI0 WM KU3HU
JIIOJIEH;

OCO3HAHHWE  TMOCJHEACTBUA W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOU
HaNpaBJICHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO JAEATEIbHOCTD;



UHTEpPEC K pa3auuHbIM cdepaMm npodhecCHuoOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJBTYpbl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOr0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHMSIT U YMEHHS TpU PEIIeHUH MpOoOJieM, CBSA3aHHBIX C PAMOHATBHBIM
OPUPOIOIONIb30BAaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OrOChEpHI);

AKTUBHOE HEMpHUSITHE JCUCTBUM, MNPUHOCSAUIUX BpEJ OKpYXKarolen
OPUPOJHOMN Cpejie, yMEHHE MPOTHO3UPOBATh HEOJIArONMpPUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS IPEANTPUHUMAEMBIX JEUCTBUH U MIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UIMU B TIO3HABATEIbHOM, KOMMYHHUKATUBHON U COIIMAIBHOMN
NpaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW  JEeATEIBHOCTU
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crnenuPuKr OUOJIOTMM KaK HayKHd, OCO3HAHHUS €€ poilud B
(dbopMHUpPOBaHUHU PAMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LEIOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUH:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTH MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpoOJIeMbl  pa3BUTHSA
YeJI0BeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aNIbHBIX 3KOJOTHUYECKUX MpodieM
u obecrieyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIllOHAIBHOMY
MCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYaroIIMXCA,
dbopMUpyeMoi Ipu U3y4YeHUH OHOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHWS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBJICHUU OKPYKAIOIIEr0 MUPA U MPOUCXOALUIUX B HEM
M3MEHEHUI, YMEHHUE J1eJaTh OOOCHOBAHHBIE 3AKJIIOYEHHSI Ha OCHOBE HAyYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3ZHEHHBIX CUTYALUX;

OCO3HAHHE LIEHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEITENBHOCTh HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUH MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS ~ y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMpPEIMETHbIE)  OOIICHAYYHBIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KAPTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HAONIOJIEHUE, H3MEpPEHHUE,
OKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NeNUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), OO0ECIEeUNBAIOIINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4Jaromuxcs; CHOCOOHOCTh OOYYaIOIIMXCS  HCIMOJNb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
yueOHbI€ IEUCTBUS B MO3HABATEIHHOM U COIUATBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT cQopMUpOBaHBI IO3HABATEIbHbBIE
YHUBEpPCAJIbHbIE Y4eOHBbIE JCHCTBUS, KOMMYHHMKATHUBHBIE YHUBEpCAIbHBIC
yueOHBIE JIEUCTBHS, PETYIATHBHBICE YHHUBEpCadbHbIE Yy4ueOHBbIC JIEHWCTBHS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0o OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  INO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeCTBHI:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, KiaccuuKauu, 000O0IIEHUs), PACKPHIBATH
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

ONpeNeNaATh LEeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH pE3yJIbTaThl JEATEIBHOCTH C IOCTaBICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCyX IeHUsA (MHIYKTHBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B paccCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaM3a UMEIOLTUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY METOJOB PEIICHUS MPAKTHICCKUX
3aJ1a4, IPUMCHCHHIO PAa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M TPHUMCHCHHUIO B yYeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX M COITUATBHBIX IPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII  MBIOUICHUS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJla4yd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyalIM3UpOBATH 3ajayy,
BBIIBUTATh THIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, TIPEJIaraTh OPUTMHAIBHBIE TIOJIXO0/IbI M PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHMOpMaruu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHON  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IUYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPy aKTHBHOTO  HCIOJIb30BAHUS
Pa3ITUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAaY4YHBI $S3bIK B KayeCTBE CpEACTBa HOpu padore ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HABbIKAMM  pAcClO3HABaHMS M  3alIUThl  MHPOPMALINH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3aJaBaThb BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIHHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7aun, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIECHUS, MOHMMATh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(MIUKTHBIX CUTYyaIlHi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMynrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBl,
00OCHOBBIBAThH HEOOXOIMMOCTb IIPUMEHEHUS IpPyIIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUHN YUeOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHMMATh IL€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ NOCTHUKECHUIO: COCTABJIAThH IUIAH JCHCTBHUM,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCATbHBIMHU PeryJIsiTHBHBIMH AeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IIEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JE€HCTBUAX U MOCTYNKAX MO OTHOIIECHHIO K )KMBOU MPHUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJIHO COCTaBIISATh IUIAH pEUIeHUs MNpoOJeMbl C YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIEITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pELICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M apryMEHThl JIPYIHX IpPU aHAJIU3€ pPE3YJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHUSI COJAEp)KaHUA Y4eOHOro mpeaMera
«buonorus» Ha yriyOJI€HHOM YpOBHE OpPHUEHTHUPOBAHBI Ha oObOecredeHue
npodunbHOro  00ydeHuss oOywaromuxcs Ouonmornu. OHU  BKITIOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¥ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTETHHOCTH TIO TOTYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX, a TaKXKe B pEATbHBIX JKU3HCHHBIX CHTyalusax. lIpeaMerHbie
PE3yNbTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOTO mpemmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHWK O MeCTe€ M poJu OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATHHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJAE POCCHUHCKAX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEMOW OWOJOTHYECKUX 3HAHHWH, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAIONNE OMOJOTUYECKUE TEPMUHBI M TOHATHS (KW3Hb, KIETKA,



OpraHu3M, MeTabOJu3M, TOMEOCTa3, CaMOPETyJslHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounass Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacieacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  PpacTeHHWi), 3aKOHBI
(enmHOOOpAa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACHICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYHMBOCTHU H. n. Baswuiona), MPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHHWE, H3MEpPEHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM OpraHOB  paCTCHUH, KUBOTHBIX, YeJI0BeKa, IPOIIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTEHUM, >XUBOTHBIX U
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BEIIeCTB (MeTabou3M),
IpeBpaIieHus YHEPTUM, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MMHTO3a, MeEi03a, raMeToreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

yYMEHHE YCTaHaBIMBATh B3aMMOCBS3M MEXIY OpPraHOMAAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U YEJIOBEKa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIeCTB, OJTalmaMd KIETOYHOTO IHMKJIA M SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISITH OTIIMYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTUUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUISI JIOKAa3aTeNbCTBA POJACTBA OPraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIII;

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaTb BBIBOJABl W TMPOTHO3bl HA OCHOBAaHUU MOJTYYEHHBIX
pPE3yIbTATOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC M MPAKTUYECKHE pabOThI, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, HOPMYIUPYS IETh HCCIEIOBAHUS, aHAIM3UPOBATH IMOJYYCHHBIC
pe3yAbTaThl U JeNaTh BEIBOBI,

YMEHHE y4acTBOBaTh B yUEOHO-UCCIIEIOBATEILCKON paboTe Mo OUOJIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3ydbTaThl HA  YYEHUUYECKUX
KOH(EpeHIHsX;

yMEHUE OIICHUBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
objmactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIUIOJIOTBOPEHUE, HAITPABICHHOE U3MEHEHUE F€HOMA U CO3JJaHHE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaylel npodeccuoHanbHOU
JIeSITeIbHOCTH B oOmactm  OWOJNOTMH,  MCOUIMHEI, OHOTEXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHBII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIECH Mpodeccuu U NMpooJKeHUE OMOJIOTUYECKOTr0 00pa3oBaHUs
B OpraHu3alMsIX CPpeAHEro Npo(ecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpenmera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOALI U PEHICHUHU DKOJIOTHYECKHUX
npo0JieM 4YeloBEeYEeCTBA, a TakKe€ B PELIEHUWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (OPMUPOBAHUM IIECHHOCTHOTO OTHOIICHHS K
npupojie, 0OIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHbBIX-
OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJCTh CHUCTEMOMN OHOJIOTMYECKUX 3HAHHWHM, KOTOpas BKIIOYAET
OTpeNieSieHns] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTHYECKUX
TEPMUHOB M TOHATUH (BUI, dKOocHCcTeMa, Ouocdepa), OMOIOTUYECKUE TECOPUH
(aBomrormonHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIOLUH),
yuerusi (A. H. CemeproBa — o MmyTsAX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxojacrea K. M. bapa), npaBwia (MuHnMyma
1O. JIubuxa, sKonOruuecKkoil mupaMuabl SHEPTHH), TUIOTE3bl (TUIIOTE3a «MUpPa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEJIOBAHUSX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHCaHMEe, U3MEpPEHHUE, HaOIoJeHNe, HKCIIEPUMEHT), CIocoOaMu
BBISIBJICHUS U OLICHKU aHTPOMIOTEHHBIX U3MEHEHUH B MIPUPOJIE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONaTPUUECKOTO u CUMIIATPUUECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIONUU Ha TeHO(POH]
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXIY MPOLECCAMU SBOJIIOLUU,
JOBIKYIIUMU CUJIaMU aHTPOTNIOT€HE3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBA3€d OpPraHu3MOB B COOOIIECTBAX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHUCTEMATUYECKUX TPYI, B3aUMOCBA3M OPraHU3MOB U  Cpebl
oOWTaHWs, E€IWHCTBA YEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATh MPUYUHHO-
CIIEJICTBEHHBIE CBA3M MEXAY HMCCIEAYEeMBIMH OMOJIOTHMYECKUMHU IMPOLIECCaMU U
SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yYMEHHUE y4acTBOBATh B YUEOHO-MCCIIEIOBATEIHLCKON paboTe 1Mo OUOI0THH,
HKOJIOTUM ¥ MEJUIIMHE, TPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE  pE3yNbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YeNOBEYECKMX pac, O NpPUUYMHAX, TMOCIEICTBUSX U CIocobax
Npe0TBpAIlleHNs TJI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyrie npodeccroHambHOM
ACSATENIPHOCTH B 00NMacTM OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIHMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIIyONIATh  TO3HaBAaTEIbHBIA  HWHTEpEC,
HaNpaBJICHHBIH HAa OCO3HAHHBI BBHIOOP COOTBETCTBYIONIICH mpodeccuu U
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBanue KosmmmuyecTBo yacos
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
1 buonorus kak Hayka 1
9 ’KuBbie CUCTEMBI U UX 5
M3y4YeHue
3 Buonorus kierku 2 05
Xumuyeckas
4 10 1
OpraHu3alus KIeTKN
5 Crtpoenue u GyHKITUN 8 5
KJIETKH
OOMEH BEIIECTB U
6 IIpEBpalleHNue SHEPTUHU 9 1
B KJIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanu3auus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PasmHuoxenue u 8 1.5




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U ) 05
W3MCHUHUBOCTH
OpPraHU3MOB
2| erermemocn 10 1
13 3aKOHOMEPHOCTH 6 1
W3MCHUHUBOCTH
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 1
buoTexHonorus u
16 CUHTETHYECKAS 4
OounostoTHs
17 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/ieHue U pa3BUTHE
ABOJTIOITUOHHBIX
MPEJICTaBJICHU B
ounosioruu

MukposBontonus u eé
pe3yIbTaThl

14

MakponsBoitonus u eé
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBeEKa —
AHTPOTIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CHUCTEM C OKPYKArOLIEH
cpenou

0.5

OpranusMsl 1 cpenia

1.5




YACOB II10 ITPOTPAMME

oOuTaHus
OKOIO0THSA BUAOB U
8 . 9 0.5
TTOTTYJISITTHHA
OKOI0THS COOOIIECTB.
9 DKOJIOTUUECKHE 12 05
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCHUCTEMA
11 YenoBek n 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KaK 4acCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrlie cucTteMbl U UX
CBOMCTBA

YpoBHEBas opraHuzanus
KUBBIX CHCTEM

Hctopus OTKpBITHS U
W3YYEHHUS KIICTKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHu.
[IpakTueckas pabota
«3yueHne MeTo10B
KJIETOYHOU OmoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnanbHoe
uentpudyruposanue, [1L[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHble BellecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poJIb

Oprannueckue BeIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaxkuuin

0.5

CpoiicTBa, KIaccupUKaIus 1
byHKIIMN OETKOB

10

Opranuueckue BelecTa
KJIETKU — YTJIEBO/IbI

11

Opranuueckue BelecTBa
KIETKH — JIAMHAIBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICHHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Jpyrue
HYKJI03uATpUdochaTel
(HT®)




14

CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meroas! CTpYKTYpHOI
Oouoaorun

16

Turmel KIETOK.
[IpoxapuoTnueckas KieTka

17

Crpoenne syKapruOoTHYECKOU
KieTku. [IpakTudeckas
pabora «/3y4yeHue CBONCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUBI KJICTKH.
[IpakTudeckas padota
«M3yueHue TBUKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHEIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TIACTU/IBL.
JIaGoparopHas paboTa
«MccnenoBanue miuazmMoiamn3a
U JICTUIa3MOJIN3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenne u GyHKINH S1pa

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
paborta «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTMCCUMITSATINS — JIBE
CTOPOHBI META00TU3MA.
Tumsl 0OMeHa BEIEeCTB.
JlaGopaTopHnas pabota
«3yueHue KaTaqTuTUIECKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIas3bl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOrO
MeTaboau3ma.
JlaGopaTopHas pabota
«3yueHne
(bepMEeHTaTUBHOTO
pacleryieH s epoKCHIa
BOJIOPO/JIa B PACTUTENBHBIX U

0.5




JKHUBOTHBIX KJICTKaxX»

26

Benku-akTuBaTopel U OENKH-
WHTHOUTOPEI

27

ABTOTpO(DHBINA THIT 0OMEHA
BEIIIECTB

28

doTocuntes

29

Xemocunres. JlaboparopHas
paborta «CpaBHEHHE
porieccoB (OTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenus.
JlaGopaTtopHnas pabota
«CpaBHEHHE MPOIIECCOB
OpO>KEHUSI U JABIXaHUSD)

31

AdpoOHbBIE OpraHU3MBbI.
Dranbl SHEPreTUYeCcKOro
obmeHa. DHeprus
MeMOpaHHOTO rpaiueHTa
poToHOB. Cunte3 ATO:
Pa6oTa nporonHoit AT®-
CUHTA3bI

32

O0600611eHNE U
CHUCTEMATH3aIMsl 3HAHUH 110
Teme "OOMEH BEILIECTB U
MPEBpaIlCHUE SHEPTHH B




kierke" / KontponbHas
pabota o Teme "OOMeH
BEIIIECTB U MPEBPAIICHNE
SHEPTrUuu B KieTKe"

33

Peakunu marpruyHOro
CHHTE3a

34

Tpanckpunuus —
MarpuyHslii cuaTe3 PHK

35

Tpaucnsauus u e€ ramnbl

36

KonnpoBanne aMMHOKHCIIOT.
Ponb pubocom B Onocunrese
Oenka

37

Opranuzanus reHoma y
MPOKApUOT U SYKapHOT

38

MouekynsapHble MEXaHU3MBI
9KCIIPECCUU TE€HOB Y
3yKapuoT

39

Bupycbl — HekIIeTOYHbBIE
(hOPMBI KU3HU U
o0JIMTaTHBIC TAPA3UTHIL
[IpakTuyeckas pabora
«Co3anue MoJIeNd BUPYCay

0.5

40

Bupycuble 3a0051eBaHus
YEJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HaHoTexHonoruu B




OUOJIOTUU U MEIULINHE

42

JKM3HEeHHBIN MUK KIETKU

43

Marpuussiii cuare3 JJTHK

44

Xpomocomsl. JITabopaTopHast
pabota «M3yuenue
XpOMOCOM Ha I'OTOBBIX
MUKpOTIpenapaTax»

0.5

45

Jlenenue KJIeTKH — MHUTO3

46

Tunsl kierok. Kapuokunes u
IUTOKUHE3. Perymsanus
YKU3HEHHOTO ITHKJIA KJICTOK.
JlabopaTtopHnast pabota
«HaOmronenne MmuTosa B
KJIETKaX KOHUMKA KOpeIlKa
JyKa (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

47

O06o01enue u
CHCTEMAaTU3alMs 3HaHUH 10
TeMaM "HaciencTBenHas
nH(pOpMaIUs U peau3anus
ee B kireTke", " KuzHeHHbIN
LUKJI KJIETKH" /
KontponbHas padoTa no
TeMe "Peakiun MaTpu4HOTO
cuHTe3a"

48

OpFaHI/ISM KaK €INMHOC IICJI0C




TxaHu pacTeHUN.
JIaboparopHas paboTa

49 y 0.5
«M3ydyeHne TKkaHEN
pacTeHun»

TKaHM KUBOTHBIX U

50 yenoseka. JlabopaTopHas 0.5
paborta «3yyeHue TkaHen '
KUBOTHBIX)»

Opranbl. CucTeMbI OPraHoB.

51 JlabopaTtopHnast pabota 0.5
«M3ydeHne opraHos '
I[BETKOBOTO PACTECHUSD)

52 Omopa Tena opraHu3MoB

53 JIBI>KEeHHE OPTaHU3MOB

54 [Tutranue opranu3MoB
[TuTanue NO3BOHOYHBIX

55 KUBOTHBIX.

[TumeBapurenpHas cucreMa
YernoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

58 Tpancnopr BemiecTB y
OpraHU3MOB

59 KpoBeHnocHas cucrema

ITO3BOHOYHBIX > KUBOTHBIX U




YCJI0BCKa

60 Brienenue y opranuzMoB

61 3ammTa y OpraHu3MoB

62 NmMmmyHHas cucrema
9eJoBeKa

63 Paznpaxumocts n
PETYIISIHS Y OPTaHU3MOB
I'ymopanbsHas perysius u

64 SHIOKPUHHAS CUCTEMA
JKUBOTHBIX U YeJIOBEKA

65 @OopMBI Pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pa3zmMHOXKEHKE

67 Meiio3
I'ameTorenes. O6pa3zoBanue
Y pa3BUTHUE MOJIOBBIX KJIETOK.

68 JlaGopaTopHas pabota 0.5
«3yuyeHue cTpoeHus '
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

69 NuauBuayanbHoe pa3BUTHE
OpPraHU3MOB — OHTOT'€HE3

70 3akiaaka OpraHoB U TKaHEU
U3 3apO/IbIIIEBHIX TUCTKOB

71 Poct u pa3zBuTHE )KUBOTHBIX. 05




JIaboparopHas pabota
«BpIsiBIIEHUE TPU3HAKOB
CXOJICTBA 3apOblIIEH
MTO3BOHOYHBIX YKUBOTHBIX)

72

PasmHOkeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

0.5

73

O60061enHue u
CHUCTEeMaTHU3alrs 3HAHUI IO
teMe "CTpoeHue u pyHKIUU
opranu3moB" / KoHTposibHast
pabora o Teme "CtpoeHue u
GbyHKIIMA OpaHU3MOB"

74

Hctopus ctaHoBICHUS 1
pa3BUTHS TCHETUKU KaK
Hayku. OCHOBHBIC TIOHSITHS U
CHMBOJIBI T€HETUKH.
JlaGopaTopHas pabota
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX
UCCIIEIOBAHUID

0.5

75

3aKOHOMEPHOCTHU
HaclleI0BaHUs TPU3HAKOB.
MoHorubpuaHoe
CKpeLIBaHHE.

0.5




[TpakTuyeckas pabora
"N3yueHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpEeILMBaHUs y I1p030duibl"

[MuTomornueckre OCHOBBI

76 MOHOTHOPHUIHOTO
CKpEITUBaHUS
AHanm3upyrouiee

77 ckpemuBanue. HemomHoe
JIOMUHUPOBaHUE
JlurubpuHOE CKpeInBaHueE.
[IpakTueckas pabora

78 «M3ydenne pe3yabTaToB 0.5
TUTUOPUTHOTO CKPEUIUBaHUS
y Ap030(HITBI

79 [IuTomornueckre 0OCHOBEI
JTUTUOPUTHOTO CKpEUIUBAHUS

80 CueruieHHOE HaclleZJoOBaHKe
MIPU3HAKOB

81 XpoMocoMHast TeopuUs
HACJIEJICTBEHHOCTHU

82 I'eneTuka moma

83 I'enotun xak uenxocTHas
cucremMa

84 ['eneTnueckuii KOHTPOJIb

pa3BUTHS pacTeHUil,




JKHUBOTHBIX U YCJIOBCKA

85

N3MeHYnBOCTD IPU3HAKOB.
Bunpl n3MeHuUuBOCTH

86

Mo nudukanuoHHas
W3MEHYUBOCTh

87

BapuanuonHsslii psa u
BapUallMOHHAS KpUBasl.
JlabopaTtopHnast pabota
«MccnegoBanne
3aKOHOMEPHOCTEN

MO (DUKAITHOHHO M
n3MeHunBOCTH. [locTpoeHue
BAapHUAIIMOHHOTO psAJa U
BapHallMOHHOW KPUBOW»

0.5

88

I'enoTnnnaeckas
W3MEHYHBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTH

89

MyranuonHas
U3MEHYUBOCTb.
[IpakTueckas pabota
«Mytauuu y 1po3oduisl (Ha
TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTAI[MOHHOTO IpoIiecca.




OOUreHeTuKa u
SIMUTEHOMHUKA

91

O6o06menne n
CUCTEMAaTH3alusl [10 TEME
"I'eneTuka - Hayka o
HaCJIEICTBEHHOCTU U
M3MEHUYMBOCTH OpPraHu3MoB"
/ KonTposabHas padboTa no
teme "'eHeTnxa"

0.5

92

I'eneTnka yemoBeKa.
[IpakTnueckas pabora
"CocraBiieHHE 1 aHAIIN3
pOI0CIOBHOM"

93

MeTo bl METUITHHCKOU
T€HETUKU

94

3HayeHne METUITMHCKON
FEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJioBeKa

0.5

95

OcCHOBHbIE IOHATHS
cenekuuu. JlaboparopHas
paborta "U3ydyeHue copToB
KYJIbTYPHBIX PACTEHUH U
MOPOJT JOMAIITHUX
KUBOTHBIX"

0.5




96

Metoibl CeNneKIMOHHOM
pabotsl. JlabopaTopHas
pabota "N3y4ueHne MeTo10B
CEJICKIIUU pacTeHui"

97

JocTmkeHus ceJeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTnueckas pabota
"[IpuBuBKa pacteHui"

98

CoxpaHeHue, u3ydeHue u
UCIOJIb30BAHUE
TeHETUYECKUX PECYPCOB

0.5

99

buorexnonornsa xak HayKa U
OTpacib MPOU3BOICTBA.
[IpakTuueckas padota
"N3yueHne 0ObEKTOB
O6noTexHoIorumn"

100

OCHOBHBIC HaITpaBJICHUA
CHUHTETHYECKHUI OMOJIOrHH

101

XpOMOCOMHaﬂ " I'CHHas
HWHXCHCPUS

102

MenunuHackue
OHOTEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

135




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnrpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

DBoJrolMoHHas Teopus Y.
JlapBuHa

JIBrKyIye CHbl
SBOJTIONNH BUAOB 10 Y.

JapBuny

Bopr6a 3a cymecTBoBanmue,
€CTECTBEHHBIN 1
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOU TEOpUH
ABOJTIOLINH

DTansl BOIIOIHOHHOTO
Inmponecca: MUKPOIBOJIIOLUA
1 MaKpO3BOJIIOLUA

[Monmynsauus —
3JIEMEHTapHas eMHUIIA
SBOJIIOIUHU

3aKOH IreHeTHYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JIaboparopHas

0.5




pabota «BrisiBneHuE
M3MEHYMBOCTH Y oco0ei
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
IBOJIIOLIAN

Dddext ocHoBaTEISI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOD —
HaIpaBJISIOMKN GaKTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTaT
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«M3yuenue apomopdo30B u
UAMOAIaN TAIIHN Y
pacTeHUi U )KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5




MOp(hOJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
11eTIECO00PA3HOCTH

15

Bun, ero kpurepnn n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
1o MOP(OJOTHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bumoob6pa3oBanue kak
pe3yabTaT
MHUKPO3BOJIIOLIUN

18

CBi13p MHKPOSBOJOIOUH U
SINICMHUOJIOI'NH

19

Maxkpo3Bororus.
ITaneonTosiornyeckue
METO/Ibl U3yUEHUS
SBOJTIOINHU

20

buoreorpaduueckue
METO/IbI U3yYECHUS




9BOJIIOIINN

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IbI
HU3YUCHUA 5BOJIIOIIHUU

22

MonekynspHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
IBOJFOINHT

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOLIUU

25

Hayunbie runoressl
MIPOUCXOXKICHUS KU3HU Ha
3emie

26

JlonayudHblie
MIpe/ICTaBJICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIC dTaIbl
HeopraHqucxoﬁ
9BOJIIOIINHA

28

I'unote3sl 3apOKACHUA
KHU3HH




29

Ucropus 3emiin 1 MeToAbl
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIMAeMBbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY

0.5

30

HaganpHbIe TaImsl
OPraHNU4eCcKOM SBOJIIOIUN

31

OBOJIIOIMS DYKAPUOT

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIBHOTO
mupa. [Ipaktnueckas
pabora «3y4yeHue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJICTIOB»

0.5

33

OcHOBHBIE ATaIbI
SBOJIIOIINH KUBOTHOTO
Mupa

34

DOBOIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3ydenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

35

PasButue xu3Hu Ha 3emie
I10 5paM U Iiepuoaam




36

MaccoBble BEIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPraHHYECKOTO MHpA.
OcCHOBHBIE
CHCTEMATUYECKHE TPYIIIIBI
OpPra’Hu3MOB

39

O6o0mmenue u
CUCTEMaTHU3als 3HAHUN 110
TemaM "MUKpPO3BOTIOLHS U
€e pe3yibTarthl’,
"Makpo3BOIOLMS U €€
pe3ynbTaThl'/
KounTponsnas pabora no
Teme "DBoJironus"

40

AHTpOIOJIOTHSI — HayKa O
YeloBeKe

41

PazButue HpeI[CTaBJ'IeHI/Iﬁ (6]
IIPOUCXOKACHHUH YCIIOBCKA

42

Mecto uenoBeka B CUCTEME
OpPraHu4ecKoro MUpa.
JIaGoparopHas paboTa

0.5




«M3yuenune ocoOeHHOCTEH
CTPOCHUS CKeJeTa
YeJI0BEKa, CBA3aHHBIX C
MMPAMOXOKIACHUCM)

JIBMKyIHE CHIIBI

43
aHTPOTIOTeHE3a
CooTHomeHue

44 OMOJIOTMYECKHUX U
COLIMANIBHBIX (PAKTOPOB B
AHTPOTIOTEHE3E

45 OCHOBHEBIE CTaJINH
aHTPOTIOTeHE3a

46 IlaneoreneTrka n
nmajeoreHoMHuKa

47 DBOJIONHS COBPEMEHHOTO
yeJioBeKa
UYenoBeueckue pachl.

48 [IpakTrueckas padoTa
«M3ydeHne FKOJIOTHIECKUX 0.5
aJanTallii YeI0BeKay

49 MexaucIuIIMHaApHbBIC
METO/Ibl AHTPOTIOJIOTUH

50 3apoXKICHUE U Pa3BUTHC
9KOJIOTHU
MeToapl SKOJIOTHH.

51 0.5

JIaGoparopHas paboTa




«M3ydyeHne MeTO10B
9KOJIOTHYECKHUX
HCCIIE0BaHUIN

52

3HayeHNE DKOJIOTHYECKAX
3HAHUI QJ1 YeJIOBEKA

53

Dkojnoruueckue GpakTopsl

54

AOGuoTtudeckue (HakTopsl.
CBeT Kak 9KOJIOTHYECKH I
(dakrop. JlaboparopHas
pabota «BrisiBeHne
MPUCTIOCOOIECHUH
OPraHW3MOB K BITHSTHHIO
CBETa»

0.5

55

AOGuoTtudeckue (HakTopsl.
TemnepaTypa Kak
IKOJIOTUYECKHUH (PaKTop.
JlaGopaTtopHas pabota
«BpIsiBIEHUE
MPUCTIOCOOICHUI
OpPraHU3MOB K BIHMSIHUIO
TEeMIIepaTypb»

0.5

56

AOGuoTtnyeckue (HhakTopsl.
Bnaxxnocts kak
AKOJIOTHYECKUU (HaKkTop.
JIaGoparopHas paboTa
«AHaToMH4ecKue
0COOEHHOCTH pacTeHuil u3

0.5




Pa3HBIX MECT OOUTAHHS)

57

Cpenbl oOuTaHus
OpraHu3MoOB

58

buosornueckue puTMsl

59

Xuznennsie Gpopmbl
OpraHu3MOB

60

buoTtnueckue GakTopsl

61

3HayeHne OMOTHYECKUX
B3aUMOJIECUCTBUHN IS
CYITIECTBOBAHHUS
OpPraHU3MOB B cpejie
oOuTaHus

62

OKOJIOTHYECKUE
XapaKTEPUCTHKHU
TTOMTYJISIIHH

63

OcHoBHbIE TIOKa3aTeNIN
MOMYJISILIUK: YACIICHHOCTD,
IJIOTHOCTb, BO3pAacTHAA U
MI0JIOBAsi CTPYKTYpa

64

OcHoBHbIE TIOKa3aTENN
MOMYJISIIIUK: POXKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUU

65

DKoJorudeckas CTpykTypa
MOMYJISALUH

66

JluHaMuKa MOMYJIALUN U e€




perynsauus

67

Kpussie pocra
YU CJICHHOCTH MOITYJIALUHA.
KpI/IBI)Ie BbIDKHWBaHU

68

DKoJioTHYecKas HuIa
Buja. JlabopaTopHas
pabora «IIpucnocobnenus
CEMSIH paCTEHUHN K
pacceneHuIo»

0.5

69

Bun xak cucrema
MTOIYJIALINI

70

3aKOHOMEPHOCTH
MOBEICHUS U MUTPALINi
’KHBOTHBIX

71

Coo0111ecTBO OpPraHu3MoOB
— OHOIIEHO03

72

DKocHucTremMa Kak OTKpbITasa
CHUCTCMa

73

KpyroBopoT BemiecTB u
MOTOK SHEPTUU B
KOCUCTEME

74

OCHOBHBIC TTOKa3aTeIIN
3KOCHCTCMBbI

75

OKOJIOTUYECKHUE MUupaMHnuabl

76

3meHeHus cooOIecTs —
CYKIIECCHH




7

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

78

[IpupoaHbIE S3KOCUCTEMBI.
DKOoCHUCTEMBI TYHp, JECOB,
CTeneH, MyCThIHb

79

AHTpONIOreHHbIE
9KOCHCTEMBI

80

Ypb60sKOCHCTEMBL.
[IpakTnueckas pabota
«M3yueHue u onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMOICHCTBUI
OpPraHU3MOB B KOCHUCTEMAX

82

MexaHu3MEI BO3ACUCTBUA
3arpsi3HEHUI Pa3HBbIX THIIOB
Ha CyOOpPraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
HKOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOrierianeTapHas
o0osouka 3emiu




VYuenune B. U.

84
Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTHU
CyliecTBOBaHMs Ouocdepsl

86 KpyroBopoTs! BemecTs u
OMOTEOXUMHUYECKUE ITUKITBI

87 30HaIBHOCTH OHOC(hEpHI.
OcHOBHbBIE OMOMBI CYILITU

88 YcroiunBoCTh OHOChEpHI

89 DKOJIOTUYECKUE KPU3ZHUCHI U
WX TIPUYNHBI

90 Bo3snelicTBue yeoBeka Ha
ounochepy
AHTpOIIOTr€HHOE

01 BO3JCUCTBHE HA
pacTUTENbHBIA U
YKUBOTHBIN MUP

92 OxpaHa npupo bt
OCHOBHBIE IPUHIMIIBL

93 YCTOWYHMBOTO Pa3BUTHUS
YeJI0OBEUeCTBa U IPUPO/IbI
PanmonanbHOE
IIPUPOJIOTIOIIL30BAHUE U

94 COXpaHEHHE
OMOJIOTHYECKOTO

pazHooOpasus 3eMiu




O6o006menue u
CHUCTEeMaTU3alus 3HAHUI 110
TemaM "DKOJIoTrus - HayKa
0 B3aUMOOTHOIIIECHUX
OPraHW3MOB JIPYT C IPYrOM
Y HaJIOPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit", "Opranusmsl u

95 cpena oouTaHus", 1
"DK0JI0THA BUIOB U
nomyysuus”, "IKoaorus
COOOIIIECTB.
OKOJIOTHYECKHE CUCTEMBI",
"Buocdepa - rmodanpHas
skocucrema" /
KonTtponpHas padota no
teme "Oxonorus"

96 PesepBHbIil ypok 1
97 PesepBHBIil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHblIit ypok 1
100 PesepBHblIit ypok 1
101 PesepBHblIit ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUSI OC
NporpamMmbl cpeaHero o0uero oopa3oBaHus

ChopMHpoBaHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECT
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MHpA, B IIO3HAHHUU 3
KU3HEHHO BaXKHBIX COLMAIbHO-ITHUECKUX, IKOHOMUUYECKUX, IKOJIOTHYE
TaK)K€ B PEIIEHWH BONPOCOB PALMOHAIBLHOTO MPUPOJONOIb30BAHMUS, F
OTHOIIIEHHUS K TIPUPOJIe, OOIECTBY, YETOBEKY; O BKIJIaJIe POCCUMCKUX U 3ap
pa3BuTHE OMOJIOTUN

Brnanenune cuctemoit 3HaHMH 00 OCHOBHBIX METOJaxX HAyYHOTO

OMOJIOTHYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHUCTEM (OIIHC
HaOIIOZICHNH ); CTOCOOAaMHU BBISIBIICHHS M OIEHKH aHTPOTIOT€HHBIX U3MEHE]
VYMeHne BBIIBUTATh TUIIOTE3bI, MPOBEPSATHh WX IKCICPUMEHTAIBHBIMU C
HCCTe0BaHUs, aHATM3UPOBATh TIOJyYE€HHBIE PE3YJIbTATHI U J€JIaTh BHIBO/I]
BrisiBiieHrE 3aBUCHUMOCTH MEXKYy UCCICAYEMBIMHA BETUIMHAMU, OOBSICHEE
dbopMyIHpoOBaHUE BHIBOJIOB C UCIIOJIH30BAHUEM HAyUHBIX MOHSTHI, TEOPHI

YMeHne BIageTh CHCTEMOW OHMOJOTHYECKUX 3HAHUW, KOTOpas I
OUOJIOrYeCKHe TEPMHUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu:
ouorieHo3, Oouochepa; meraboau3M, TOMEOCTa3, KICTOUYHBIH MUMMYHHUTET, O
JMCKPETHOCTD, CaMOpeT YIS, CaMOBOCIPOU3BE/ICHUE, HacJIe;
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

OuoJsiornueckre Teopuu: kieroyHas teopus 1. IlIBamna, M. Illmeiin
cenektuBHOro mmmynureta Il. Dpmux, M.M. MeunukoBa, XpoMOCOMHas
Moprana, 3akoH 3apoapiueBoro cxoactsa K. bapa, sBontonnonnas teop
TEopHUs 3BOJIOIUH, Teopus aHTponoreHesa Y. /lapuna; Teopus 6uoreol
H.W. BaBuioBa 0 1eHTpax MHOrooOpas3usi U MPOUCXOXKIEHUS KYIBTY
CeBep1i0Ba 0 MyTSX W HallpaBJIEHUAX 3BooLMH, yueHue B.W. Bepnancko
3aKOHBI (€AMHOOOpa3usi MOTOMKOB TEPBOTO IOKOJICHHUS, paCIIEeIyIeH
HacJe10BaHus Ipu3HakoB . MeHaens; CuenieHHOro HacaeOBaHUs [IPU3
reHoB T. Moprana; romMoJIOTMYECKHX pSAJIOB B HACJIEICTBEHHON W:
reHerudyeckoro pasHoBecuss JDk. Xapau u B. BaiinGepra; 3apon
ouorenetnueckuit 3akoH J. ['ekkens, ®@. Mromepa);

MPUHIIMILI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHUMYMa FO. JInOuxa, sKoI0ruYecKo mupamMuabl duces, Ouor
runotessl (koauepsatHoil A.M. Onapuna, mepsuyHoro OymboHa JDxk. Xo
pu6ozuma T. Yek)

YMmenue peuiaTb NMOHUCKOBBIC OMOJIOTHYCCKUE 3aZlavy,; BBISABIIATH NPHUYHHI




UCCIIeTyeMBIMI OUOJIOTUYECKHMMHU OOBEKTaMHU, TPOIECCAMU W SIBJIICHHUSMU;
OCHOBAHHH TOJTYYEHHBIX PE3yJIbTaTOB;

COCTaBJIATh TEHOTUIIMYECKUE CXEMbl CKpEIIMBAHUS JUIS Pa3HBIX THUIIO
OpPraHU3MOB, COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB U SHEPTHHU B HKOCHUCT
CEeTH)

YMeHne ycTaHaBIIMBaTh B3aUMOCBS3H MEXKIy CTPOCHHEM U (YHKIUSIMI
TKaHEW, opraHaMl U CHUCTEMaMH OPIaHOB y PacCTEHUM, KUBOTHBIX U Yell
BELIECTB; ATallaMM KJIETOYHOTO LUKJIA W KU3HEHHBIX LUKIOB OpraHu3)
pa3BUTHSI; TEHOTUNOM M (eHOTHNOM, (PEHOTHNOM U (aKTopamMH ¢
9BOJIIONMM; JBMKYIIMMHM CWJIAMHU  aHTPOINOIE€HE3a; KOMIIOHEHTaMK
pUCTIOCOOTIEHUSIMU K HUM OPTraHU3MOB

VYMmenne BBIICTIATH CYIICCTBCHHBIC ITPU3HAKHU

CTPOCHUSI BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT, OJHOKICTOUHBIX H
BHJIOB, OHMOTEOIICHO30B, PKOCHCTeM U OHWOc(]epbl; CTpOEHHS OpraHOB
JKUBOTHBIX, UYEJIOBEKa;, TIPOIECCOB JKU3HEIACATCIILHOCTH, ITPOTEKAFOII
JKUBOTHBIX M YEJIOBEKA; OMOJIOTHUECKUX TPOIECCOB: 0OMEHa BEIIECTB
MPEBPAIEHUS] SHEPTUH, OPOKEHUS, aBTOTPO(HOTO W TeTepOTPO(HOTO T
XEMOCHHTE3a, MHTO03a, Meil03a, TramMeToreHe3a, SMOpPHOTeHe3a, II0
PAaSMHOXCHUSA, HWHIAWBHUAYAJIBHOTO pPAa3BUTHA OpraHu3Ma (OHTOFeHe
reTepo3nca; ACUCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIETO,
€CTECTBEHHOTO 0TOOPA; aJUIONATPUIECKOTO W CHMITATPUIECKOTO BUI000]
CHJI DBOJIIOIMK Ha TeHO(MOHI TOMYJSIHNH; MPHCIIOCOOICHHOCTH OpI
YyepeToBaHMsI HalPaBJICHUH SBOJTIOIMN; KPYTOBOPOTA BEIIECTB U TIOTOKA I

ChopMupoBaHHOCTh YMEHHMSI BBIAEIATH CYIIECTBEHHbIE MPU3HAKU BI
9yKapuoT; OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OCOOCHHOCTH TMpOIIECCOB OOMEHa BELIECTB M MPEBPALICHUS SHEPI
IUTACTUYECKOTO M SHEPreTUYeCKOro 0OMeHa, XeMOCHUHTE3a, MUTO3a, MEH(
U Pa3MHOXKEHUS, WHAMBHUAYAJbHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a
€CTECTBEHHOT0 0TOOPa, BUI000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHu3!
KOMITIOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX U3MEHEHUN B SKOCUCTEMAX (
BEIIECTB U MPEBPAIEHUs SDHEpTun B Orochepe

YMeHue ucnojib30BaTh COOTBCTCTBYIOIIUEC APTryYMCHTHI, 6I/IOHOFI/I‘IGCKYIO
AJIsL 10Ka3aTeJIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUUCCKUX I'DY
CpCabl O6I/ITaHI/I$I; CAUMHCTBA YCJIOBCUYCCKHUX pacC; HGO6XOI[I/IMOCTI/I 300POB(
pa3H006pa31/151 BHUJOB U DKOCHUCTCM KaK YCJIIOBHS COCYHICCTBOBAHUA ITPUPO,

YMmenue KPpUTHYCCKHU OLCHUBATH I/IH(i)OpMaI_II/IIO OHOJIOTHYECKOTO CO
OTUYCCKUEC  ACIICKTbl COBPEMCHHBIX HCCIEeIOBaHUM B 6I/IOJ'IOI‘I/II/I,
paccMaTpuBaTh r100alIbHBIE YKOJOTHUECKUE HpO6JI€MBI COBpPEMCHHOCTH,
HUM CO6CTB6HHYIO ITO3HUIHNTIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA
EI'D I1O BUOJIOT'HN

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 buosorus xak Hayka. JKuBble CHCTEMBI U UX U3y4EHUE

CoBpemMeHHast OMOJIOTHSI — KOMIUIEKCHast Hayka. bronornyeckne HaykKu M M3ydaeMble
NPUKJIAIHBIC U TIOMCKOBHIE HAYYHBIE HCCICIOBAHNS B OMOJIOTHH.

1.1 3HaueHue OMOJOTMH B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHH!
Oouosiorneil. 3HauYeHHE OHOJIOTHMM B TPAKTUYECKOW JCATEIHHOCTH YEJIOBEKa:
MIPOMBIIIEHHOCTH, OXpaHe MPUPOIBI

Kupble cuctembl Kak OpeaMeT u3ydyeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
JUCKPETHOCTh U  LEJIOCTHOCTh, CJOXHOCTh M  YHOPSJAOYEHHOCTb CTPYKTYPBI,
12 CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

' YPOBHU OpPraHMU3alMy KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIIETOYHBINA, TKAHEBBIN, OPTraHN
9KOCUCTEMHBIN (OHoreoneHoTuyeckuit), ouocdepnsiii. IIpoueccs, npoucxonsume

MpU3HaKy KuBoro. JKu3Hp Kak opMa CyIiecTBOBaHHS MaTEPUU

Mertoasl Ononornueckor Haykuw. HaOmromeHue, m3MepeHUe, SKCIEPUMEHT, CUCTEME
3aBHCUMOM M HE3aBUCHUMOU miepeMeHHoul. [lnanupoBanue skcnepuMmeHTta. [locTaHOE
runote3a. [loHsTne BBHIOOpKM W €€ JOCTOBEpPHOCTh. Pa30poc B OHMOIOTrHYECKUX
MOJIYYEHHBIX pe3ynbTaToB. [IpHurHbI HCKaXKEHUS pe3ynbTaToOB dKcrepuMenTa. [loHsaTH

1.3

2 KiteTtka xak Onosiornueckasi cucremMa

Krnetka — cTpykTypHO-(QyHKIIMOHANBHAS €IUHUIIA )KUBOTO. VICTOpUSI OTKPBITHS KIIETK
Kinerounas teopus (T. llIBann, M. [lnetinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPH
MeTo1bI MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadusi, ek
mddepeHnraibHoe HeHTpUPyrupoBaHme, KyJIbTHBHPOBAHUE KIIETOK

2.1

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTpPaMUKpOdJIeMEeHThl. Boga u eé
ydacTue B CTPYKTYPUPOBAHUM KIIETKH, TEILUIOPEryIsud. MuHepaabHbIe BEIIECTBA KJIC
KaTUOHOB U aHUOHOB B KJIETKE.

buonornyeckue nomumepsl. benku. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTPYKTYpbl
CTpYyKTypa Oenka, MenTuaHas cBsi3b. BropuyHas, TpeTHuuHas, YeTBepTHUHAs CTPYKTYD!
Knaccudukanus 6enkos. buonornueckue GyHKIIU OEIKOB.

VYrinesonsl. MoHocaxapuIpl, Qucaxapuipl, OJMrocaxapuipl M mnonucaxapuabl. OC
2.2 XMMUYECKHE CBOMCTBA YrieBo10B. bruosornueckue GyHKIUN YIIeBOIOB.

Jlunuasl. T'uppodunsHo-ruapodoOHbie cBoiicTBa. Knaccudukanus nunumos. Tpur
crepouibl. bruonorndeckue ¢pynkuuu aunuaoB. OOmMe cBoiicTBa OMOJOIMUYECKUX Me!
CaMO3aMBbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JITHK u PHK. Crpoenue HyknenHoBbIX kucioT. Hykieorn;
IIpaBuno Yapragpga. Ctpykrypa JJHK — nBoiiHas crimpanb. MecTOHaX0XJIeHHE U OH(
PHK. ®yuknuu PHK B knertke.

Crpoenne Monekynsl AT®. Maxkpospruyeckue cBa3u B Mousiekyne ATO.




BoccranoiieHHbIe TepeHOCUNKH, UX QyHKIMH B KieTke. CekBenupoBanue /JHK.
CrpykrypHass Ouonorus: OHOXMMHUYECKHE U OHO(PH3MUECKUE HCCIETOBAHUS COCTAB:
OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTUdeckas ¥ npokapuotudeckas. CTpykTypHO-(pyHKIIMOHAJIbHbIE
Crpoenne npokapuoTHueckoi kietku. Kierounas crenka Oakrepuii u apxeit. Ocober
aBTOTPO(HON MPOKAPUOTHIECKUX KIETOK. MeCcTO U poJib MPOKapUOT B OHOIICHO3aX.
Crpoenrie u (GyHKIMOHHPOBAHUE DYKApUOTHUECKOW KieTku. [lnasmarmdeckas mem
IUIa3MaTH4ecKoil MeMOpaHbl. TpaHCIOPT BEHmIECTB Yepe3 IIa3MaTUYECKYl0 Me
obneruénHas nupdys3us), akTUBHBIN (IEPBUYHBIM U BTOPUYHBIA aKTUBHBIN TPAHCHIOPT
Pabora HaTpuii-kanueBoro Hacoca. DHJOIMTO3: MUHOLUTO3, (arouuTo3. DK3O0IUTO3
(YHKIIMM KJIETOYHON CTEHKHU pacTeHH, rpruOoB.

Huronna3zma. Ilutozomb. Ilutockener. [IBuwkenue muToruiasMbel. OpraHouibl KIET
KIeTku: sHpaoruiazmatudeckas cetb (OIIC), anmapar ['onbmku, JIM30COMBI, UX CT
OJIHOMEMOpaHHBIX OPraHoUJIOB KiIeTKU. CTpoeHue rpaHylspHOro perukyiyma. CuH
KJIETOUHbIX MeMOpaH. ['nmaakuil (arpaHylispHBIN) 3HIOMIA3MATUYECKUI PETHKYIYM.
lNosbxu. TpancnopT BemiecTs B KieTke. Bakyonn pacTuTenbHbIX KIeToK. KieTouHsli |
[TomyaBTOHOMHBIE OpTraHOW/IBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

CrpoeHue U (QyHKUMHM MUTOXOHJApHM U TuiacTui. [lepBuuHbIe, BTOpUYHBIE U CIIOMKHE
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACTHI BHICIIUX PACTEHUN.
HememOpannbie opranowasl kietkn CrTpoeHHe ©W  (QYHKIMA HEMEMOpPaHHBIX
MukpodunamenTbl. Mpimeydbie KiaeTku. Mukporpyoouku. Knertounsiit mentp. Cr
pecHudek. MUKpOTpyOOUKH UTOIUIa3MbI. [{eHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KapHOILIa3Ma, SIAPBILKH, UX CTPOCHHE U (DYHKL
IIpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(dazHOM siipe. benku xpomaTtuHa
Knerounsle BiitoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENE

2.4

AccuMHUIAINA ¥ JUCCUMUIISIINS — JIBE€ CTOPOHBI MeTaboiau3Ma. Tumbl oOMeHa BemecT
VYuactue kucnoposa B 0OOMEHHBIX MpOIECCaX. JHEPreTHYeckoe oOecredeHne KIIETKH
npoueccax. DepMEHTATHBHBIA XapakTep peakiuil KIeToYHOoro meradonusma. dDep
MexaHu3M gnerctBus. KodepmeHnTsl. OTnmuus (EepMEHTOB OT HEOPraHMYECKHX Kal
OeIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLIUN OT Pa3IMUHBIX
[lepBuuHBIi CHMHTE3 OpraHMYECKHX BemecTB B kierke. Porocunre3. Pomb xiopor
CaeroBas u TemHOBas (azbl. [IpoaykTuBHOCTE (hoTOCHHTE3a. BiusHue paznuuHbIX ¢
3HayeHue pOTOCHHTE3A.

XemocuHTe3.  PazHooOpazune  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDHLIUPYIOLIE
cepoOakTepuu, BOAOPOJAHbIE OaKTeprH. 3HAUCHHE XEMOCUHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. IIpoaykTbl Opo’keHHUS M UX HCHOJb
MHUKPOOPIraHU3MBbl Kak 00BEKThl OMOTEXHOJIOTUHU U BO30YAUTENN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamlbl SHEpreTndeckoro ooOmeHa. IloAroTOBUTENBHBIN AT
pacuieneHue TI0KO3bL.

buonornyeckoe OKuCleHHE, WINM KJIETOYHOE JbIxaHue. Poib MHUTOXOHApHH B NpOILL
Huknnueckue peakuuu. OxucnutensHoe ¢ochopunupoBanue. [Ipenmymiectsa a3pob
aHadpoOHBIM. D(PPEKTUBHOCTH FIHEPreTHUECKOro oOMeHa




2.5

Peakuuu MarpuyHoro cuHte3a. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLHIX M
HaclleICTBEHHOW MH(popMaruu. ['eHeTnyeckuii Ko, ero CBOMCTBA. TpaHCKpUIIHS — M
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAJUIEIBbHOCTb, ACUMMETPUYHOCTD. TJ
tpancnoptbix PHK B Omocuntese Oenka. YcmoBusi 6uocunte3a Oenka. Komuposan
OuocuHTe3€e OeNKa.

Opranuzanys reHomMa y IpOKapuoT U 3YKapuoT. Perynsuuss akTUBHOCTU T€HOB Y I
Kako0, K. Mano). Perynsmus oOMeHHBIX NpolieccoB B kieTke. KieTounslit romeocras.
Bupycsl — HeksteTouHbIe (POPMBI )KU3HH U 00IHUTraTHbIe apa3uThl. CTPOSHHUE MPOCTHIX I
OaxTepuodaros.

Bupycusie 3a0oseBanus yenoBeka, )kuBoTHbIX, pactennii. CITN ], COVID-19, connanb

2.6

Knetounslil nukim, ero nepuosl u perynauusd. Marepdasza u Muto3. OcoGeHHOCTH MPOI
[loarotoBka kietkn k aeneHuto. llpecnHreTMueckuii (MOCTMUTOTHYECKUMN), CHHT
(mMpeMUTOTUYECKUI) TepUO Il UHTEP(PA3HI.

Martpuunsiii cunate3 JJHK — pernmmmkanms. [Ipunnuner permumkanuu JJHK: xommem
CUHTE3, aHTUNapasuieabHocTh. MexannsMm pernkannu JJHK. Xpomocomer. Ctpoenue x
XPpOMOCOMHBIN HabOp KJIETKU — KapHOTUI. [IUIUIONAHBIN U raryiouaHbI HaOOPhI XPON
[TonoBbIe XpPOMOCOMBL.

Henenne knetkn — MuTo3. CTauM MHUTO3a M MPOUCXOJANIME B HUX MPOLECCHl. THIBI
bruonornueckoe 3HaueHUE MHTO3a. Peryismus MHUTOTHYECKOro HMKIa KiIeTku. IIpor
aromnTo3s.

DyHKIMOHAIbHAS TEHOMUKA

Opranusm kak Ouosoruyeckas CucTema

3.1

OHOKIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOIOTKAHEBBIE OPI:
dopMbl pa3MHOXKEHHUS OPraHu3MOB: Oecrosioe (BKJIIOYAsi BEreTaTUBHOE) M IOJIOBOE
MOYKOBaHUE, CIOPYISLNS, PparMeHTalus, KJIOHUPOBaHUE.

[TonoBoe paszmuoxenue. IlonoBwle kieTku, win rameTtsl. Meiio3. Craaguun meno3sa.
Kpoccunrosep. buosiornueckuii cmpicii Melo3a M IOJOBOTO mpouecca. Meio3 u
OpraHU3MOB.

[IpenzapoapieBoe pazsurue. I'amerorenes y xuBoTHBIX. [lonoBbie sxene3bl. OOpa3or
CnepmaroreHe3 u oorene3. CTpoeHHE MOJOBBIX KJIETOK. OIIOAOTBOpEHUE U 3MC
CriocoObI OTUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NumuBunyanpHOE pa3zBUTHE OpraHu3MoB (oHToreHnes). Craaun sMOpruoreHes3a KUBOTHBIX
Tunbr apoGnenus. OcobeHHOCTH IPOOIeHHS] MICKONUTAIOMINUX. 3apO/IbIIIEBbIEe JTUCTKU
TKaHEeW W3 3apOJBIIIEBbIX JIUCTKOB. B3auMHOE BIMSHHME YacTel Pa3BUBAIOILETOCS 3apC
3aknazka 1iaHa CTPOEHHS JKUBOTHOIO KAK Pe3yJbTaT UePapXUUECKUX B3aUMOICHCTBUMA
pa3BUTHE PA3THUHBIX (PAKTOPOB OKpPYXKAIOIEH cpebl.

Poct u pa3utue xxuBoTHbIX. [locTamOproHaneHbIi nepuoa. IIpsmoe u HempsiMoe pasr
0eCrO3BOHOYHBIX M TI03BOHOYHBIX JKUBOTHBIX. bHONOrHyeckoe 3HAUYEHUE MPSM
pacnpocTpaHeHue B mpupoae. Tumbl pocta XKUBOTHBIX. DAKTOPBI PEryIsiiUUA POCT
NOCTAMOPHOHANIBHOTO Pa3BUTHUS Y )KUBOTHBIX M uesioBeka. [leproabl OHTOTeHe3a YelnoBe
PazmHoxenue u pa3Butue pacteHuid. 'ametodut u cnopodut. Meito3 B )KU3HEHHOM 11V
npouecce Mero3a. 'amerorene3 y pacreHuil. OIUIOJOTBOPEHHE M Pa3BUTHE pac




OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHud. OOpa3oBaHHME U pa3BUTHE CEeMEHH. Mex
pacTeHUM U KUBOTHBIX

3.2

Hcropus craHOBIEHUS U pa3BUTHSA N€HETHKU KaK Hayku. OCHOBHBIE I€HETHUYECKUE IIC
XpPOMOCOMBI, aJUICJIbHBIE TEHBI, AJIbTCPHATHBHBIC IPU3HAKM, JOMHHAHTHBIA U pe
TeTepPO3UroTa, YWCTasl JHMHUS, THOpUAbI, TeHoTur, (eHotun. OCHOBHBIE METO/IE
LUTOJIOTUYECKUI, MOJIEKYJISIPHO-TE€HETUYECKUN

3.3

MounorubpuaHoe ckpermuBanue. [lepBbrii 3akoH MeHaenss — 3aK0H eMHO00pa3us ruop
JOMUHUPOBaHUA. Bropoi 3akoH MeHzens — 3aKOH paculeIuIeHus pu3HakoB. [{uroso
CKpeniuBaHus. [ umoresa 4uCTOTHI TaMeT.

Ananusupyromiee ckpeuiuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. Paciie
JOMUHUPOBaHUM.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHziensi — 3aK0OH HEe3aBHCUMOT'0 HAaCJeNlo
OCHOBBI IUTHOPUIHOTO CKPEIINBAHMUSL.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrersieHHOe HaCIeI0B:
MEKly TeHaMH. XPOMOCOMHAasI TEOPHs HACIIEICTBEHHOCTH.

I'eneTnka mosra. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS MOJja. AyTOCOMBI M IOJIOR
reTeporaMeTHBIN noJj. ['eHeTnyeckas CTpykTypa MoJI0BbIX XpoMocoM. HacnenoBanue mj
l'enotun kak uenoctHas cucteMa. llnedoTponusi — MHOMKECTBEHHOE JIEUCTBUE |
B3anmonelictBre HeayuenbHbIX reHoB. KoMIieMeHTapHoCcTh. Onncras. [lonumepus

3.4

B3anmopelictBue reHotMna W cpenbl npu  GopmupoBaHMHM (peHoTumna. V3MEHUMBC
KOJIMYECTBEHHBIE MPU3HAKKU. BUJTbI NI3MEHUYMBOCTHU: HEHACTIEACTBEHHAS U HACIIC/ICTBEHHASI.
MomudukanmonHas M3MEHUYMBOCTb. Ponb cpenmsl B (popMupoBaHuM MOAM(PUKAITMOHHC
npu3Haka. BapuarmonHnslii ps u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(
I'enotnnmueckass M3MEHUHMBOCTH. (CBOMCTBA TCHOTUITMYECKONM HM3MEHUMBOCTH. Bur
KOMOWHATHBHAS, MyTAlIHOHHAS.

KoMOnHaTuBHas M3MEHYMBOCTh. MeEHO03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM F
W3MEHYHMBOCTH B CO3JIaHMH T'€HETHYECKOTO pazHooOpasus B IpeieiaX OHOro BU/IA.
MyTaioHHasi K3MEHYMBOCTh. Buibl MyTaluii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. CIIOHT
Slnepuple W 1MTOIIa3MaTtuyeckue Myranuu. ComMaTHYecKWe M TOJOBble MyTaluuu. [
MyrtareHbl U UX BIIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOI'O IPOLIECCE
HacieacTBeHHo# n3MenunBocty (H.M. BaBunoB). BHesepHas n3MEHYMBOCTh M HACIIET

3.5

Kapuotun wyenoseka. MexayHapoaHasi nporpaMma HCCIEIOBAaHHUS T€HOMa YEJOB¢
YelioBeKa: TeHealloTHYeCKHil, ONM3HENOBbIi, UUTOTEHETUYECKHM, MOMyIAIHOHH
resetndeckuii. CoBpeMeHHOE ONpeACICHUE TeHOTHUIIA: TTIOJITHOTEHOMHOE CEKBEHUPOBAHY
nomorsio [111P-ananu3a. HacnenctBenHbie 3a00neBaHus yenoBeka. [ eHHbIE U XpOMOC
C HACJIEJICTBEHHOW MpPeapacrnojoKEHHOCThIO. 3HAU€HHE MEIUIMHCKOW T'€HETHKH
reHEeTHYECKHX 3a00JIeBaHni uetoBeka. CTBOIOBEIE KIETKU

3.6

JlomecTrKanus U celeKus. 3apoKIeHUe CeJIeKUUH U nomectukauuu. Yuenue H.U. Bar
MHOT000pasusi KyJabTYPHBIX pacTeHuil. Ponb cenekiyu B CO3IaHMM COPTOB PACTEHUI
ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacleACTBeHHON n3meHunBoctr H.M. Basuino
paboTHI.




Mertoapl CeneKIMOHHONW paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM W HHIUBHIY
cenekiuy. VcnpITanue mpou3BoAUTENEH MO MOTOMCTBY. OTOOD MO T€HOTHUITY ¢ TIOMOII
oTOOp 10 TEHOTHUITY ¢ TToMOTIIbI0 ananmu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIMOHHON paboThl. PamuaninoHHBIN U XUl
MyTaluui y KyJbTYpHbIX (popMm opraHuzMoB. Vcrionb3oBaHHE T€HOMHOTO PEAAKTHPOER
JHK m1st nonyyeHust ICXOIHOTO MaTeprualia Jyisi CEJIEKIUU.

[Monyuenne nomruion1oB. BHyTprBHI0OBast THOPHIM3AISL. BIM3KOPOICTBEHHOE CKPEIIHBA
CKpelMBaHue, WK ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcrmop30BaHne rerepo3uca B ¢
[Ipeononenne Gecruioqus MEXBUIOBBIX THOPUAOB. JIOCTIKEHMSI CEJIEKIINN PACTEHUH U JKHB

3.7

OOBEeKThI, UCHOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYpPbI, MU
TpaguumonHas OMOTEXHOJIOTHS: XJIe00eueHUE, OTYyYEHUE KUCIOMOIOYHBIX MTPOTYKTOR
cuHTe3. OOBEKThl MUKPOOHONIOTHYECKUX TeXHONOTUH. [Ipon3BoacTBO Oenka, aMHMHOKU
OIUTIOJOTBOPEHNE. PEKOHCTPYKINSA SMIEKIETOK M KJIOHUPOBAHKE KUBOTHBIX. MeToI TpaH
XpOMOCOMHAsi M TEHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYF
JIOCTH>KEHMsT W TIEepCIEKTHBBl XPOMOCOMHOW W T€HHOW WH)KEHEpUH. MeauIuHCKH
CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ue OpraHmdeckoro Mupa

4.1

buonoruueckoe paznooOpaszue opraHusmMoB. COBpeMEeHHasl CUCTEMa OpPraHMYeCKOIo
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIbl OPTraHU3MOB.

Oco0eHHOCTH CTPOEHMS M KU3HEACSITEIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. baktep
OJIHOKJIETOYHbIE BOJIOPOCIIH, Apyrue npoTUcThl. KoJoHuandbHBIE OpraHu3Mbl. J[BHXK
amE&0ouaHOe, KTYTUKOBOE, PECHUYHOE. 3alluTa Y OJHOKJIETOYHBIX OPraHu3MoB. I
Opranu3moB. TakCHChI

4.2

MHoroxkseToyHble pacTeHus. B3anMocCBs3b yacTeld MHOTOKJIETOUHOTO opraHu3ma. T
MHOTOKJIETOYHOTO opranu3ma. OpraHu3smM Kak eauHoe Iiesioe. TKaHM pacTeHu
oOpa3oBaTelibHasA, IOKPOBHAs, MPOBOJSIIIAS, OCHOBHas, MexaHuueckas. Oco0e
PacroJIoKEeHUsl TKaHEe! B OpraHax pacTeHH

4.3

BereraTtuBHble U TeHEpaTUBHBIC OpraHbl pacTeHUH. DYHKIMU OPraHOB U CHUCTEM OPT:
MHOTOKJIETOYHBIX PAaCTeHHI: TpOoNnu3Mbl M HAacTUH. lloriomieHue BOJbI, YTIIEKUCIIO
pactenusamu. [pixanue pactenuil. uddysus razor uepe3 MmoBEpXHOCTh KIETKH. ]
Boinenenue y pacrenuii. 3anmra y MHOTOKJIETOUHbIX pactenuil. Kyrukyna. Cpencrea
DutoHIMOELI.

PazgpaxkumocTe M peryiduus y OpraHu3mMoB. Pa3qpakuMoCTh U PEeryisuuss y MHO
BEIIECTBA M UX 3HAUYCHUE

4.5

MHOroKJIeTOYHbIE KUBOTHBIE. B3aMMOCBs3b 4acTeli MHOTOKJIETOYHOI'O opraHu3ma. 1
MHOTOKJICTOYHOTO OpraHu3ma. OpFaHI/ISM Kak eguHoe meioe. I'omeocras. TkaHH KUBO
TKaHEH: OIIUTCINATIbHAA, COCAUHUTCIIbHAA, MBIIICYHAs, HCPBHAs. OcobeHHOCTH CTp
TKaHEH B OopraHax JXMBOTHBIX 1 YCJIOBCKA

4.6

OpraHLI U CHUCTEMbI OPraHOB JKHWBOTHBIX. (DYHKI_[I/II/I OpraHoB WU CHUCTEM OPT'aHOB. (
OJHOKJICTOYHBIX 1 MHOI'OKJICTOYHBIX XMBOTHBIX. HapymHLIfI n BHyTpCHHI/Iﬁ CKCJICT. CT]
I[BI/I)KGHI/IC MHOTI'OKJIETOYHBIX JKHBOTHBIX. IIMTaHue XKMBOTHHIX. IIMTaHMEe IMO3BOHOYHEI




Koxnoe npixanue. XKabepHoe 1 JIEroyHOE JBIXaHHE.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIOXHEHUE CTPOCHMS J
JlpIxaTenpHas cUCTEMa 4YejloBeKa. MexXaHW3M BEHTWIISALUU JIETKUX Y NTHL U MIEKO
OpraHu3MoB. TpaHCHOPT BelecTB y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ oprassl. K
KUBOTHBIX. Kpyru kpoBooOpamieHusl. DBOJIIOLHUOHHBIE YCIOKHEHMSI CTPOEHHUS KPC
KUBOTHBIX. Bbijienenue y opranusmoB. Beijenenue y :kuBOTHbIX. COKpaTUTENbHBIE B:
IIOJIOCT TeJla C KPOBEHOCHOW M BBIJCIUTEIBHONW CHCTEMaMu. BblaeneHue y 1o:
MHOTOKJIETOYHBIX KMBOTHBIX. IIOKPOBBI M MX IPOU3BOIHEIE.

PazgpaxkuMocTh U perynsanus y Opranu3MoB. Pa3apakuMocTh y OTHOKJIETOYHBIX OPraH
peryisnus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BelleCcTBa U MX 3HAYCHHUE.
HepBHas cucrema u pedrexTopHas peryisiiuss y MHOTOKJIETOYHBIX >KMBOTHBIX.
DBOJIIOLMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHON CHUCTEMBI Y )KMBOTHBIX.

Pa3pabotka amroputmMoB u mporpamm s 3(pdeKTHBHOW (QYHKIMOHAIBHON aHHO
MIPOTEOMOB, META00JIOMOB MUKPOOPraHU3MOB, PACTEHHH, ’KUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBEKA U €10 310POBbE

5.1

Opranbl U cucTeMbl OpraHoB yenoBeka. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KM
nyra. bedycnoBHble U ycnoBHble pedrekchl. ['ymopanbHas perynsuus U SHJIOKPHHH:
JKenesbl SHIOKPUHHONW CHCTEMBI U UX TOpMOHBI. [leficTBHe ropMOHOB. B3auMoCBs3E
['unoranamo-runoduzapHas cucrema. Peduiekc u peduexropnas nyra. besycnoBHbie U

5.2

3amurta opranm3ma ot Oosie3neil. iMMyHHas cuctema 4enoBeka. KieTouHslit 1 rymop
MPUOOPETEHHBIN CIIeM(PUICCKUA UMMYHHUTET. TeopHsl KIOHATBHO-CEJICKTUBHOTO MM
C.Tonerasa). BocnamurenbHble OTBETHI OPraHU3MOB. Pojib BpPOXKIEHHOTO UMM
3a00s1eBaHMI

5.3

Kposenocnas cucrema u e€ opransl. Cepiie, KpOBEHOCHbIE COCY/IbI U KpoBb. Kpyru kp
perynsanus

5.4

Hpixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTb KIETKU. JlpIxarenbHas
NOBEPXHOCTh. Perynsanus npixanus. J{pxatenbHbie 00bEMBI

5.5

HI/IH_[eBapI/ITCHBHaH cucrema YCJI0OBCKa. OT,I[CJ'IBI IMUIIEBAPHUTECIBHOT'O TPaKT
BHYTpI/IHOJ'IOCTHOG W BHYTPUKIICTOYHOC IMUIICBAPCHUC

5.6

ITokpoBsl 1 ux mpousBoaHble. Opranbl BbiaeneHus. llouku. Ctpoenue U QPyHKIUO!
CeKpelrsi 1 00paTHOE BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OpraHoB BbiAeneHus. O6pa-

5.7

I[BI/I)I(GHI/Ie YyeJIOBeKa: MbIlIeuHas cucteMa. CKeJleTHEIE MBIIIIBI 1 UX pa60Ta. CTpOCHI/Ie

Teopmi ABOJIIOIMHU. Pa3BuTre XKM3HU HA 3emie

6.1

OpomonnonHaa teopus Y. JlapBunHa. IIpeanocbulku BO3HUKHOBEHMS AApBUHU3MA. )]
JapBuHa.

JIBM>KyIIMe cUiTbl 3BOIIOLMU BUIOB 110 Y. J[apBUHY (BBICOKast HHTEHCUBHOCTb Pa3MHO3
U3MEHYMBOCTb, 00pb0a 3a CyIecCTBOBaHHME, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).
Odopmienue cunreTnueckoi Teopun 3Bomonuu (CTI). HelTpanbHas Teopusi 3BOJIK
6uosiorus. 3HaueHNe YBOJIIOIUOHHON T€OpHUH B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHOH I

6.2

HOHYJ'ISILII/IH KaK JJICMCHTapHass C€AWMHUIA 3BOJIIOIHH. COBpeMeHHLIe MCTO/JbI OILICHK




CTPYKTYpbl momyisinuii. M3MeHeHne reHOpOHAAa TOMyISIMH KaK 3IIEMEHTApHOE
reHeruyeckoro paBuoBecus Jx. Xapau, B. Baitnoepra.

DOnemeHTapHbIe (HAKTOPHI (IBMKYIIHUE CHIIBI) BOJIONMK. MyTalmoHHbIH mporecc. Kow
IFE€HOB — Clly4dailHbleé HEHAIPABJICHHbIE M3MEHEHHsS YacTOT ajljiesied B HOMYJISLUSAX.
W3omsiums nonmymsinuid: reorpaduueckast (MpoCTpaHCTBEHHAs ), OHoIoTndeckas (penpor
EcrectBennsiii  oTO0p — Hampamistomwmid - paktop aBosonmn.  DopMBI  eCT
CTaOMIN3UPYIOUINH, pa3pbiBatoini (Au3pynTuBHbIN). [1o10BOI OTOOD.
[TpucrocoOIeHHOCTh OPraHU3MOB KaK PE3yJIbTaT MHUKPOIBOJIONMH. BO3HUKHOBEHH
ApomMopdo3sl 1 uanoasantauuu. IIpumepsl npucnocobneHuit y opranusmoB. OTH
OpraHu3MOB.

Bun, ero xpurepun u ctpykrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLY
BujooOpazoBanus. Ilyrm u  cmocoObl  BHIoOOpa3oBaHMs: awionaTpuyeckoe (T
(?K0JIOTHYECKOE), «KMTHOBEHHOE» (TIOJUIIIIONU3AITUs, THOpUau3aus). IUTeTbHOCT 3
Mexanu3msbl popMHupoBaHUs OMOJOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoNIONIMOHHON Onosiornu B pa3pabOTKE HaydyHBIX METOJIOB COXpaHEHHUs OHO
KOSBOJIIOLMS TTapa3uTOB M UX X031€B. MexaHn3mbl (opMHpOBaHUS YCTOWYUBOCTH K a
Hel

6.3

MeTO)II)I HU3YUYCHHSA MAKpPOIBOJIIOHH. ITaneoHTOIOTMUECKITE MCTOABbI HM3YYCHUSA OF
(unoreHeTHYECKUE PsiJibl OPraHU3MOB.

buoreorpaduueckue Metonsl u3zydeHus sBomonuu. CpaBHeHHE (IOPBI U (
buoreorpaduueckue ob6mactu 3emau. BUasl-sHIEMUKH U PETTUKTHI.
OMOpPHOJIOTUYECKHE U CPaBHUTEIbHO-MOP(OJOTHYECKHE METOJbI H3YUEHUs 3BOJ
SBOJIIOIIMH OHTOTE€HE3a U MOSBIECHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTHYHbBIE U aHA
opranbl U aTaBU3Mbl. MOJEKyISIpPHO-TeHETUYECKHUE, OMOXUMUYECKHE W MaTeMaThYec
I'omonoruunsie rensl. COBpeMEHHBIE METO/IbI OCTPOEHUS (PHIIOTEHETHUYECKHUX IEPEBhE
XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OO6mue 3aKoHOMEpHOCTH (IMpaBuUia) 3BoOJOLMU. HeoOpaTuMOoCTh 3BONIONUHU. AANTH
TEMIIOB 3BOJIIOIIHI

6.4

Haydnple THMOTE3BI MNPOUCXOXKIEHUSA JKM3HW Ha 3emiie. AOHMOTreHe3 W MaHCIepM
3apOXKACHUM KU3HU (KpealMoHU3M). ['MmoTe3a MoCTOSHHOTO CaMO3aporKICHUS JKU3HI
Penu, JI. Cnamranmanmy, JI. ITactepa. [IporcxoxaeHue >KU3HU U aCTPOOHOJIOTHS.
OcCHOBHBIEC ATamlbl HEOPraHWYeCcKOW HBoyroIMU. IlmaHerapHas (reojiormyeckas) 3E
AOWOTCHHBIN CHHTE3 OPraHWYeCKUX BEIIeCTB U3 Heopranndeckux. OnbiT C. Muniepa 1
u3 MoHoMmepoB. KoanepBatHas runore3a A.M. OmapuHa, runore3a MepBUYHOTO Oyl
runore3a [. Mémnepa. Pubosumbr (T. Yex) u rumote3za «vupa PHK» V. I'mnb
BO3HUKHOBEHHUE NMPOTOKIIETKH.

Ucropus 3emnu u MeTo bl €€ u3yuenus. Mckomnaemble oprannyeckue ocTaTki. ['eoXpoHc
U a0COIOTHAs TeoXpoHooTHs. ['e0XpoHOIOrHUecKas mKama: S0HbI, APbI, IEPHO/IBI, ITIOX
HauanbHpie sTambl oprannueckoi sBostonuu. [losBieHne u 3BOJIOIUS MEPBBIX
Bo3nukHoBeHHe mnepBbix dkocucTteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHe
Crpomaronutsl. [TpokapuoThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne 3ykapuoT (cMMOHOTeHe3). DBOTIOIMOHHOE MPOUCX0XKICHUE BUPYCOB.




OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOIOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIC 3Tallbl ABOJIONMU BBICIIUX pacTeHud. OCHOBHBIE apoMopdo3bl pacte
[losiBneHue criopoBbIX pacTeHUI U 3aBoeBaHKUE MU cylid. CeMmeHHble pacTteHus. [Ipouc
OCHOBHBIE 3Tambl BOJIONHMU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KHUBOTHBI?
B3pbIB — IOSIBJIEHME COBpPEMEHHbIX TUIIOB. llepBble XopmoBbie XUBOTHbIE. JKHU3HB
[Ipoucxoxaenne ampudbuil u pentunmid. [IpoucxoxeHre MICKOTMHTAIONINX U MTHIL.
OcBoeHune 0ecrio3BOHOYHBIMY U TIO3BOHOYHBIMH KHBOTHBIMU CYIIIH.

PazButne >xu3HM Ha 3emie MO 3paM W TEpPHOJaM: apxei, MPOTEepo30H, majieao
XapaKTEepUCTHKAa KIMMAaTa M TeoJIOTMYEeCKUX mpoueccoB. llosBienune u  pac
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSHHE Ha T'a30BbIM COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPaHUS — DSKOJIOTMYECKHE KpHU3HMCBI Mpounuoro. IlpuumHel u c
CoBpeMeHHbIN KOJOTUYECKHI KPU3UC, ET0 0COOEHHOCTH

6.5

Pa3znensl u 3amaun anTpomnosiorud. Meroabl aHTponosorud. CTaHOBJIEHUE TNPEICTaB]
CoBpeMeHHBIC HAYYHBIE TEOPHH.

CxoncTBO uenoBeka € KHUBOTHbIMH. CHcTeMaTHUecKoe NOJIoKeHue uernoBeka. CBI
KUBOTHBIMH: CPaBHUTEIbHO-MOp(dosoruueckue, 3MOpHOSIOTHYECKHe, (QHU3NOJIOTO
OTauums 4eoBeKa OT )KMBOTHBIX. [IpAMOX0XKICHNE U KOMIUIEKC CBS3aHHBIX C HUM TIPF
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JIBuxkymue cuiibl ((pakTophl) aHTPOIIOTEHE3a: OHooruyeckre, coruaibabie. COOTHOLI
(hakTOpOB B aHTPOIIOTEHESE.

OCHOBHBIE CTAJIUM AHTPONOTEHE3a. ABCTPAIIONUTEKN — JIBYHOTHE MPEIKH JitoAeil. Yenc
opymuii Tpyaa. YemoBek MPSMOXOJSAIIMK W TIEPBBIM BBIXOJ JIOACH 3a mpeaenbl Adj
oOuMil MpenoK HeaHJepTaJbCKOTO 4YelOBEKa M 4YeJOoBeKa pa3yMHOro. YenoBek I
XOJIOJIHOTO KiauMarta. YenoBeK pa3syMHBIM COBPEMEHHOIO THUIA, JEHHUCOBCKHUM 4e.
npeaenamu AQpukmu.

DBOJIIOLUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSAIMAX YEJC
nosimmMopdusm. [lonmynsiiiroHHbIe BOJHBL, Apeiid reHoB, Murpauus u «3¢p}ekr ocHoBa’
YeJ0BEeKa.

Yenoseueckue pacel. [lonstue o pace. bonbpmime pacel: eBporeougHas (eB
(’xBaTOpUANbHASA), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHckas). BpeMs u mytu paccenex
yenoBeyeckux pac. HaydHas HecocToATenbHOCTh pacusma. IIpucnocobieHHOCTh
OKpyxaromei cpensl. Bnusnue reorpadudeckoii cpensl u qperida reHoB Ha MOPGhOIIOTY

DKOCHCTEMBI B npucymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun 5KOJIOTUU. CBsI3b DKOJIOTHH C APYIrudMH HAYKaMHU.
Mertoap! 3xonoruu. IloneBbie Ha6J'IIOI[eHI/I$I. 9KCHepI/IMeHTLI B OKOJIOTHHU: ITPHUPOJHLIC I
OKOJIOTHH. MOHI/ITOpI/IHF Oprmammeﬁ CpCAbl: HOKaHBHBIﬁ, perI/IOHaJ'ILHHﬁ U II100aIbHE

7.2

Okonorndyeckue (hakTopel U 3aKOHOMEpHOCTH MX aAedcTBus. Knaccudukarus skosor
O6uoTHueckue, aHTponoreHHsie. OOIMME 3aKOHOMEPHOCTH JIEHCTBHS SKOJOTUYECKUX (
HInpenrens, 0. JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3M
Abuotnueckue Qaxtopsl. CBeT Kak 3Kojoruyeckuii akrop. JleHcTBHe pasHBIX
OpraHu3Mbl. DKOJOTMYECKHE TpYIIbl PACTEHWM M JKMBOTHBIX II0 OTHOLIEHUIO K
DoTONEepUOAU3M.




Temmneparypa kak skonoruueckuii pakrop. [leiictBue TemnepaTypbl Ha OpraHu3Msl. 11
OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

BrnaxxHocTp kak skonorudeckuit akrop. IIpucnocobnenus pacTeHUH K I1MOAIep KaHHIO
pacTeHuii o OTHOIIEHHUIO K BoJe. [IprcnocoOieHns >KUBOTHBIX K U3MEHEHHIO BOJTHOTO P
Cpensl  oOWTaHHWsI  OpPraHM3MOB:  BOJHAs,  HA36MHO-BO3IYIIHAs,  IOYBCHH:
BHYTpUOpraHu3MeHHasi. OU3NKO-XUMHUECKHE OCOOCHHOCTU Cpel OOUTaHHS OPTaHU3M(
YKU3HU B Pa3HbIX Cpeax.

buonorunueckue putmbl. BHemnHue u BHyTpeHHUE puTMbl. CyTodyHblE U TOAWY
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUMN )KU3HHU.

Kusznennsie popmbl opranuzmoB. [lonstue o xuzHenHou dopme. XKuzHeHHbie opM
KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (DOPMBI KUB
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue dakropel. Buapl OHOTHUECKHX B3aWMOJICHCTBUM: KOHKYPEHIIMS, XHIITE
[TapasutusM, Koomepauus, MyTyalu3M, KOMMEHCalIu3M (KBapTUPAHTCTBO, H
B3auMoJIelcTBUS (Tonuueckue, popuueckue, hadbpruyeckue). 3HaueHNEe OMOTUYECKUX B
OpraHu3MoB B cpezie ooutanus. [IpuHIINT KOHKYPEHTHOTO MCKITIOYEHHS

7.3

DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMysauun. [lomymsiius kak OMOJOTHYECKash CHUCTS
¢duzmdeckux OapbepoB W OCOOCHHOCTEW OMOJIOTHMH BUIOB B (DOPMHUPOBAHHH MPOCTPA
OcHOBHBIE TIOKA3aTeNW TOMYJSIIIUU: YUCICHHOCTD, TUIOTHOCTh, BO3pPACcTHAS M MOJIOBAst
TEMII POCTa, CMEPTHOCTh, MUT'PALIHSL.

DKojoruyeckasi CTpykrypa momyisiiuu. OLeHKa YHCIEHHOCTH Nomynsuuu. J(uHawm
buotnyeckuit moTeHnMan nonyasiuud. MoenupoBaHue JUHAMHUKUA NOMysiuuu. Kpusi
KpuBbie BbikuBaHMs. Perymsius 4ucIeHHOCTH MOMYJSIUN: pojb (aKTOpOB, 3aBUCSIL
DKOJIOTHYECKHE CTpaTeruu BUMoB (r- u K-cTparerun).

[Tonsatue o006 »3Konoruveckodl Hume BUAA. MecTtooOuTaHue. MHOTOMEpHass MO
XartunHcoHa. Pa3zmepsl sxonornyeckoi Hum. [loreHnnanbHas u pean3oBaHHas HUIIN
Bun xak cucrema momymsinuil. Apeansl BUAOB. Buabl M HX JKU3HEHHBIE CTpaTerl
MUTpalUi )KUBOTHBIX. brosornyeckie MHBa3uM 4yXKepOJHBIX BUIOB

7.4

CooOmiecTBa oprann3mMoB. buorneno3 m ero crpykrypa. CBs3M MeXIy OpraHu3man
otkpbiTag cucrema (A./x. Tencnu). @yHKuMOHANBHBIE OJOKM OPraHU3MOB B DKOCK
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckme menm u cetn. AOmoTHueckue O
sKocucTteMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNN FKocUcTeMbI. bromacca 1 mpogyKius. DKOJOTHUECKUE THPAMH]
HampaBiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CyKIecCHu. llepBHYHBIE U BTO[
AHTpoTIOreHHbIe Bo3/eiicTBHA Ha cykieccun. KimmmakcHoe cooOmectBo. bropaszHooopar
— OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuponHble  3KOCHCTEMBI.  AHTPONOI€HHbIE 3KOCHCTEMBL.  ATposKOcHCTEMA.
AQHTPOTIOT€HHBIMU U IPUPOJHBIMH SKOCHCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas ¢uopa u ¢a
¢daynbl. buonornyeckoe M X03s5HCTBEHHOE 3HAUEHHUE arpOdKOCHCTEM U YpOOIKOCHCTE!
OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.

IlepeHoc sHEpruM M BEIIECTB MEXAY CMEKHBIMH dKOCHCTEMaMH. Y CTOWYMBOCTh Opra




YCIOBUAX €CCTCCTBCHHLIX U AHTPOIOI'CHHBIX BO3H€ﬁCTBHI>’I

7.5

buocdepa — obmeruranerapaast 00071049ka 3eMIIH, T/Ie CYIIECTBYET WU CYIIECTBOBAA 3
6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BeniecTBo OHOchEphl U ero QPyHKIIF
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHOCTH OHMOChepsl Kak Tiio0an
paBHOBecue B buocdepe. KpyroBopoTsl BemecTB 1 OHOr€0OXUMUYECKUE IIUKIIBI (YIIIepo
ouocdepe.

3oHanpHOCTE OWochepnl. Ilonsarne o Omome. OCHOBHBIE OHOMBI CYIIW: TYHJPS
IIMPOKOJIMCTBEHHBIC JIeCa, CTENH, CABAHHBI, ITYCTBIHH, TPOIMYECKUE JIeCa, BBICOK(
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIIHaIa U Ornocdepr

7.6

DKOJIOTHYECKHE KPU3HCHI U UX NMpUunHbL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arps
BO3JlyXa. 3arpsi3HeHue BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. PaspyiieHue mou
W3meneHne ximmara.

AHTPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBINA U )KUBOTHBIM MUp. OXpaHa pacTUTENb}
MPUHIMIBI OXpaHbl npuposl. KpacHbie kuuru. Oco6o oxpaHsiemMble TPUPOIHbIE TEPPU
1 300JI0TUYECKHE MAPKU.

OcCHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTUSL YeNOBEUYECTBA M MNpUPOAbL. Paru
coXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 3eMin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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