


HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HOoMy npeamety «buonorus» (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, Konneniuu mnpenogaBaHus y4yeOHOTO Mpeamera
«buonoruss» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHMUS.

Cornacno nonoxenusm GI'OC COO mnpoduiibHble yuyeOHBIE MPEAMETHI,
M3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SBIISIIOTCS criocoOoM auddepeHianum
o0Oy4eHHUs Ha YPOBHE CpeHEero o0Iiero oopa3oBaHusi U MPU3BaHbI 00ECIEUUTD
IPEEeMCTBEHHOCTh MEXJly OCHOBHBIM OOUIUM, CPEIHMM OOLIUM, CpPEIHUM
npodeccuoHaIbHBIM M BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIblii U3
ATUX YUYEOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE
pelieHre  00pa3oBaTeNIbHbIX, BOCIUTATEIBHBIX M pa3BUBAIOMIMX 3ajiad,
CBSI3aHHBIX ¢ podopueHTaIell 00yJyaroIuXCcs U CTUMYJIUPOBAHUEM HHTEpeca
K KOHKpPETHOM 00JacTh HAy4yHOrO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenmery «buosiorusi» naér npeacTaBieHHE O
LEeJM U 3ajla4ax uM3ydeHus yueOHoro rnpeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, onpeenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, PAclpeeieHHe IO Kllaccam,
PEKOMEHYeT IMOCJIeI0BAaTEIbHOCTh U3YUYEeHHs] YYEOHOro Marepuaia ¢ y4EToM
MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIecca,
BO3pPAaCTHBIX OCOOeHHOCTeH oOyuaromuxcs. B mnporpamme mno Ouonoruu
peanu30BaH MPUHLHUI MPEEMCTBEHHOCTH C HM3yYEHHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO 00miero oOpa3oBaHus, Orjarojgaps YeMy IIpOCMaTpHBAETCS
HAIPaBJIICHHOCTh HA TOCIEAYyIOIIee pa3BUTHE OMOJOTUYECKUX 3HAHMM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pas3e *KU3HH, Ha
BOCITUTaHHE OEpPEKHOTO0 OTHOIICHHUS K OKpYy)Kalollel NpUpoaHOi cperne. B
porpaMMme Mo OHOJIOTHMU TaKKe MOKa3aHbl BOZMOXXHOCTH Y4e€OHOTO MpeIMeTa
«buonorus» B peanmuszamuu TpeboBanuit PI'OC COO Kk T1UIAHHPYEMBIM
JUYHOCTHBIM, METAlpEeJAMETHBIM M TMPEJAMETHBIM pe3yiabTaTaM OO0ydYeHUs U B
(GbOpMHUpPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00ydJaromuxcs MO OCBOCHHUIO COJepKaHUS OMOJOTHYEeCKOoro oOpa3oBaHUs Ha
YPOBHE CPEJIHETO 00111ero 00pa3oBaHusI.

YueOupiii npeamer «buojorus» Ha ypOBHE CpPEAHEro  OOIIEro
oOpa3oBaHMs 3aBeplIaeT Ouoormyeckoe oOpa3oBaHME B IIKOJIE U
OpPUEHTUPOBAH HA PACHIMPECHUE U YIIyOJeHUE 3HAHUN OOYyJarOMMXCsA O KHUBOU
MPUPOJE, OCHOBAX MOJECKYJSIPHOM M KJIETOYHON OHMONOTHH, SMOPUOJIOTHH U
OMONOTUY PAa3BUTHSA, TCHETHKH, CEJICKIIMH, OMOTEXHOJOTHH, DBOJIOIMOHHOTO
YUE€HUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buonorus» Ha yriyOJE€HHOM YPOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCA K IMOCIEAYIOIIEMY ITOJTYYEHUIO
OMonoruyeckoro oOpazoBaHUST B By3aX W OpraHu3alUsAX CPEIHEro
npodeccuoHaabHOoro 0o0pa3oBaHusa. OCHOBY €ro COJAEp)KaHUS COCTaBISET
cucTteMa OMOJOTUYECKUX 3HAHUMU, MOJYYEHHBIX NMPU U3YYEHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3/leioB OHWOJOTMM HAa YpPOBHE
OCHOBHOro o0miero oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS MNOJYYarOT
pa3zButue. Tak, paciiupeHsl U yriayOJieHbl OMOJOTUYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX, rpudax, OakTepusx, OpraHu3Me  4YeJIOBEKa, o0mux



3aKOHOMEPHOCTSIX  JKM3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJOTHYECKHE
CBEJICHUSl TMPUKIATHOTO M IOUCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
WCIIOJb30BaTh KaK OPUEHTHUPHI IS MOCIEAYIOIIero BhiOOpa mpodeccuu.
Bo3moxkHa Takke mHTErparusi OMOJIOrM4eCKUX 3HAHUU C COOTBETCTBYIOIIUMHU
3HAHUSMH, TOJYUYCHHBIMH OOYYAIOUIMMUCS TPU H3YYCHUU (UUKHU, XUMUH,
reorpaduu ¥ MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydyeOHOMY mnpeamety "buomorus" oTpaxkaet
CHUCTEMHO-YPOBHEBBIA W HBOJIOMUOHHBIM MOAXOAbBl K HM3YYEHUIO OHOJOTUM.
CornacHo MM, W3Yy4alOTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHbIE Jis
YKUBBIX CHCTEM Pa3HOT'0 YPOBHS OpPTraHHU3allMH, SBOJIOIUKN OPTaHUYECKOTO MHUpa
Ha 3emJie, COXpaHEHUsS OMOJIOTMYECKOro pazHooOpasusi miuaHersl. Tak, B 10
KJacce M3Yy4yaloTCid OCHOBBI MOJIEKYJISIPHOM M  KJIETOYHOM Ouoyioruw,
AMOPHOJIOTUU ¥ OMOJIOTUM PA3BUTHS, TEHETUKH U CEJICKIIMU, OMOTEXHOJIOTUH U
CUHTETHYECKOW OMOJOrMH, aKTyalIM3UpYIOTCS 3HAaHMS OOydaroIuxcs IO
O0oTaHWKe, 300JI0TMM, aHaToMuu, Gusmosorun yenoseka. B 11 kiacce
U3YyYaroTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYyeOubiii npeamer «buonorus» mTpu3BaH 00€CNEUYUTh OCBOCHHUE
o0ydJaromuMHCs OUOJIOTUYECKUX TEOPUM UM 3aKOHOB, WJICH, TPUHIIUIIOB U
paBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUHM, MHOT00Opa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJIAINH, OUOIEH03a, YKOCUCTEMBI, O BBIIAOIIUXCS HAYUYHBIX JTOCTHUKEHUSX,
COBPEMEHHBIX  HUCCJEAOBAHUAX B  OWOJOTMHM, TPHUKIATHBIX  acHeKTax
Ouosiornyeckux 3HaHWW. Ja pasBuUTHA U TOAJCP)KAHHS  MHTEpeca
oOydarmomuxcs K  OHOJIOTMM  Hapsay CO  3HAYUTEIbHBIM  00BEMOM
TEOPETUYECKOTO Marepuana B COJEpPKaHUM MPOrpaMMbl 1O OHOJIOTUU
IPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBICHHUS M Pa3BUTUS TOW WIIU
MHOM 00J1acTH OMOJOTUU, BKJIAJ0OM OTEUECTBEHHBIX U 3apyO€KHBIX yUEHBIX B
pelIeHre BaXKHEUIINX OMOJIOTHYECKUX U IKOJIOTHUECKUX MPOOJIEM.

Lens wu3ydenuss yuebHoro mnpeamera «buosorus» Ha yriayOiaéHHOM
ypOBHE — OBJaJicHHMEe OOyYarOIMIMMHUCS  3HAHUSIMU O  CTPYKTYpHO-
(GYHKIIMOHAIBHOW ~ OpPraHW3alldd  JKUBBIX CHCTEM  pPa3HOTO paHra u
IpUOOPETeHNE YMEHUN UCTIONBh30BaTh 3TH 3HAHMS B (DOPMUPOBAHUU UHTEpECA K
onpenenéHHor o0nacTd TpodeccHoHaIbHON NIeSITEIbHOCTH, CBSI3aHHOM C
Owosiorued, WJIM K BBIOOpPY Y4YeOHOTO 3aBeJCHUS JUIS IPOJOHKCHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

JlocTmwkenue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yriayOJaEéHHOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1a4u:

OCBOEHUE OOYYAIOUIUMHCS CHCTEMbl OWOJOTMYECKHX 3HaHHU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOpHUAX, KOHILENIUAX, THUIOTE3aX, 3aKOHAaX,
3aKOHOMEPHOCTSIX W MpaBUiIaX, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHyl0 KapTUHY MHpPA; O CTPOEHUHU, MHOTrooOpa3ud U OCOOECHHOCTSX
OMONOTUYECKUX CUCTEM (KJIETKa, OpraHWU3M, MOMYJSIUsA, BHUI, OUOTEOIeHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOTHH;

O03HAKOMJICHHE OOYy4YaroluuXcsi C METOJAaMU TMO3HAHUS >KUBON MPHUPOIBI:
MCCJIEIOBATEILCKUMH METOJIaMUA  OWMOJIOTUYECKUX HAayK (MOJEKYISIpHOW U
KJIETOYHON OMOJIOTHH, SMOPHOJIOTUM ¥ OWOJOTUW pPa3BUTHUS, TCHETUKH W
CEJICKIIUU, OWOTEXHOJOTUH W CHHTETHYECKON OWOJIOTHH, MaJICOHTOJIOTHH,
AKOJIOTUM); METOAAaMU  CaMOCTOSITEJIbHOTO TMPOBEICHUS  OMOJIOTHYECKUX
uccienoBaHuil B JyabopaTopur W B mpupojie (HaOroJIeHHe, H3MEpEHHeE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);



OBJIaJICHUE OOYyYalOIUMHUCS YMEHUSIMU: CaMOCTOATEIbHO HAXOJUTh,
aHAIM3UPOBATHh U MCHOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMALIHIO; MMOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJOTHEN M CUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKAY
pa3BUTHEM OHOJIOTMM M COIMAIBHO-)KOHOMUYECKUMU U 3KOJOTMYECKUMU
npo0jeMaMu 4YeJI0BEUeCTBA; OLIEHUBATH MOCIEICTBUS CBOCH AEATENBHOCTU IO
OTHOIIIEHUIO K OKPY’KaIIIeH MpUpPOAHON cpenie, COOCTBEHHOMY 30POBBIO U
3I0POBBIO  OKpYXKalOUUX JI0Jel; OOOCHOBBIBAaTH M COONIOAATH MEpHI
npouIakKTUKN UH(PEKIUOHHBIX 3a00J€BaHUM, NMpaBUja MOBEACHUS B MPUPOJIE
u oOecrieyeHus: 0€30MACHOCTH  COOCTBEHHOM  >KM3HEACSATEIBHOCTH B
Ype3BBIYAWHBIX CUTYyallMsIX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa;
XapaKTepru30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y OOYyYaloOUUMXCsl  MHTEJUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTEW B MPOIECCEe 3HAKOMCTBA C BBIIAIOMIMMHCS OTKPBITUSMU U
COBPEMEHHBIMU HUCCJIEIOBAHUSAMM B OMOJIOTMH, PEIIaeMbIMU €10 IpodiiemMamu,
METOJI0JIOTHe OMOJIOTUYECKOTO UCCJIeI0BaHU, IpOBEJICHUS
AKCIIEPUMEHTAIbHBIX  UCCIIEIOBAHMM, pelieHuss OMOJOTMYECKUX  3ajad,
MOJIETUPOBAHMS OMOJIOTHYECKUX O0OBEKTOB U MPOIIECCOB;

BOCIUTAaHUE y 00YyYaIOIINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE
B IEJIOM M K OTIOEIbHbIM €€ OO0beKTaM | SBJICHUSAM; (HOpPMHUpPOBAHUE
HKOJIOTUYECKOM, T€HeTUYECKON T'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJICHUS B
IPUPO/IS; UHTETPAIMU €CTECTBEHHO-HAYYHbIX 3HAHU;

npuobpereHne Oo0y4aroUIMMUCS KOMIIETEHTHOCTH B  PAaIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUU (COOJIIOICHUE TIPaBUJI TOBEJICHUS B MPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouochepsl), COXpaHEHHH COOCTBEHHOTO 3JI0pPOBbSl U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecrmedyeHne  OE30MACHOCTH  JKU3HENESTEIBHOCTH B
Ype3BbIUAMHBIX CUTYalUIX MPUPOHOTO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJIOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO37aHMe YCIOBUM JJii  OCO3HAHHOTO  BbIOOpa  OOyYaroIIMMUCS
WHIMBUTYaJIbHON oOpa3oBaTeTbHOMN TPaeKTOPHH, CIOCOOCTBYIOIIEH
NOCIEYIoeMy MpOo(EecCHOHATEHOMY CaMOONPEIETICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHMCIO YacoB, OTBEJACHHBIX Ha M3y4YeHHE OHWOJOTUM Ha
yrayOJICHHOM YPOBHE CpeaHero obiiero odpazoBaHus, coctaBisgeT 204 yaca: B
10 ximacce — 102 yaca (3 yaca B Henemo), B 11 kmacce — 102 ygaca (3 gaca B
HEJIEITIO).

OT60p opraHu3anMoOHHBIX (GOPM, METOJIOB M CPEIICTB OOyUYEeHUS OMOJIOTUU
OCYILIECTBISIETCS ¢ YYETOM CHEUU(PUKHN €ro COAEp KaHUs U HAIPaBICHHOCTU Ha
NPOAOKEHNE OHOJOTMYecKOro o0pa3oBaHUsl B OPraHU3aLUAX CPETHETO
po(heCcCHOHATIBLHOTO U BhICIIEro 00pa3oBaHUs.

OO0s3aTenbHBIM YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YIIIyOJIEHHOM
YpOBHE SIBIICTCSA MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHGHWM  MPOCKTHBIX W y4eOHO-
UCCIIEIOBATEIBCKUX PAd0T, TEMAaTHKa KOTOPBIX OMpPEACIseTCS Y4YUTeNeM Ha
OCHOBE HMMEIOIINUXCA MaTEPUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
IPUPOIHBIX YCIIOBHUU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJaapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue HayKu M H3ydaeMble UMHU TPOOJIEMBI.
dyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE HCCJIEIOBAHUS B
OuoJioruu.

3HaueHue OMOJIOTUUM B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035CTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

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

Tabmunpl u cxembl: «CBsi3b OMOJOTUM C JIPYTUMH Haykamu», «Cuctema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak npeaMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHW3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aly JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbIM,  OpPraHW3MEHHBIM,  NOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(bnoreonenoTndeckuii), 6mochepusiii. Ilporeccrl, MPOUCXOIANINE B JKUBBIX
cuctemax. OCHOBHbIE TPHU3HAKH >KUBOro. JKU3Hb Kak (opMa CyIIECTBOBAHUS
martepuu. Hayku, wusyvaromme >KUBbIE CHCTEMBl Ha Pa3HbIX YPOBHSX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Onosiorndeckoii Hayku. Habmronenue,
U3MEPEHUE, OHKCIEPUMEHT, CcUcTeMaTu3auus, MertaaHanu3. [lonsatue o
3aBUCHMMOM W HE3aBUCUMOW mNepeMeHHOM. I[lnmaHupoBaHuE >KCHEpPUMEHTA.
IlocTtanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoIOOpKU U €€
JOCTOBEpHOCTh. Pa3dpoc B Omosormdeckux MaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX Pe3yJIbTaTOB. [IpUUMHBI HCKAXKEHUS PE3yJbTATOB IKCIEPUMEHTA.
[ToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HW», «buonorunyeckue
cucteMbl», «CBONCTBA JKUBOM MaTepuu», «YPOBHU OpPraHU3allUd KUBOU
npupoib», «CTpoeHue >KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreonenos», «buochepa», «Metoas
W3y4ECHUS )KUBOU MMPUPOIBI».

O6GopynoBanue: jgaboparopHoe  OOOpPYyJOBaHHE IS MPOBEIACHUS
HaOJII0ICHUI, H3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonbp3oBaHWE pAa3IWYHBIX METOJOB IMpHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KiieTku



Knerka — cTpykTypHO-QyHKIIMOHANBHAS eauHUIA >kuBoro. HWcropus
OoTKpbITUsl KiIeTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMU
KJIETOYHOU TECOPUMU.

Metoasl  MOJEKYISIpPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOIUS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  ONEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. llneinen, P. Bupxos, K.
M. bap.

Tabmuupt u  cxembl: «CBETOBOM  MHUKpPOCKOM»,  «DJIEKTPOHHbBIN
MUKpOCKOMm», «IcTOpus pa3BUTUSA METOJI0B MUKPOCKOITAW).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpEnapaThl pacTUTENbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IIpakTuueckass padora «l3ydeHne METOAOB KIETOYHOM OHOJIOTUU
(xpomatorpadus, snekrpodopes, auddepeHnrabHOE IEHTPUPYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckas OpraHu3anus KJIeTKU

XHUMHUYECKUNA COCTAB KIETKU. MaKpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bona n €€ posib Kak pacTBOPHTENS, peareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIJIOpEeryJisiiui. MuHepasabHble BEIIeCTBa KIETKH, X OUOIOrnyecKas
poJib. Posib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buojmorudeckue mnoJuMepsl. benkw.
AMUHOKUCTOTHBIH cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
0enkoB. bronornueckue QpyHkimu 0enKkoB. [Ipuonsi.

VYrneBoasl.  MoHOcaxapunpl,  AWCaXapuibl,  OJUIrOCaxapuiabl U
nonucaxapunpl. OOmuUNA TIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. buonornueckue pyHKIIUU yrieBOIOB.

Jlunuael.  ['mapodunsHO-rUapodoOHBIE  cBoMicTBA.  Krnaccudukamus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢bynkiuu munuaoB. OO01mMe cBOWCTBa OMOIOTMYECKUX MEMOpaH — TEKYy4ecTh,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK n PHK. CTpoeHre HyKJI€MHOBBIX KHUCIOT.
Hyxneotunsr. [Mpuamun kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupands. MecTOHaXOXJICHHE W OHOJIOTHYCCKHE (DYHKIIUU
JAHK. Bunst PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckue pynkun AT®. BoccTaHOBIICHHBIE TIEPEHOCUNKH, UX (DYHKITUU
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme JIHK.
Memoowvl cenomuxu, mpancKpunmoMmuKu, nPpomeoMuKHu.

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJIEKYII.
Mooenuposanue cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCO.
Komnviomepnwiti  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYA U  UX
HENnpUpOOHbIX AHATO0208.

JdemoHcTpanumn



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

Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEY.

Tabmuuel u cxemsl: «llepuoguueckas TabiauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKybl BOJbl», «BellectBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl OenKOBOM MONEKYJbl», «CTpOCHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKylnl JunuaoBy, «HykienHoBbIE KHUCIOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMu4eckas 1ocyzia 1 000pyJ10BaHueE.

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

Jlaboparopnass pabora «lccnenoBaHue  HYKIEMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue n GyHKINH KICTKH

Tunsl KJIETOK: 3yKapuoTHUeckass W mpokapuotruyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00pa30BaHUS KICTKH.

Crpoenue mnpokapuoTHueckod kieTku. KiierouHass cTeHka OakTtepuil u
apxeii.  OcoOeHHOCTH  CTpOEHHUsI  TrerepoTpo@HO U aBTOTpOPHOMU
IPOKAPUOTHUYECKUX KIETOK. MecTo U poiib MPOKapUOT B OMOIEHO3aX.

Ctpoenrie ¥ (QYHKIIMOHMpPOBAHMUE  DJYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruueckas MemOpana (mnasmaniemMma). CTpykTypa M1a3MaTHYecKOn
MeMOpaHbl. TpaHCHOPT BEWIECTB 4Yepe3 IJIa3MAaTUYECKyld MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumiaemocts MmemOpanbl. PabGora
HATPUN-KAJIMEBOTO0 HAacoca. DHJOLMTO3: MHUHOLUTO3, (HaromuTo3. DK3OIHUTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIJIETOYHOM CTEHKH DPAaCTEHHIA,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBMJKEHHE  IIUTOIJIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUIbI KJIETKH:

sHpomutazMarnueckas cetb (JI1C), anmapat ['onbaxu, JIM30COMBI, UX CTPOCHHE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
TPaHyJISPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunrte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIECKUil peTukyiayM. CekpeTopHas QyHKius anmnapata [ onbmxu.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnmopT BelIECTB B KIIE€TKE. BaKyonu pacTUTENbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPTraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
lIpoucxoorcoenue  mumoxonopuu  u  naacmud.  Cumbuoecenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
mactul. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIE TIACTUABI (POTOCUHTE3UPYIOIINX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOMIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPTraHOWJOB  KJIETKH. Pubocombl.  [lpomesicymourvle
Quramenmol. MukpodunaMeHTol. AKmMmuHogvle Mukpoguiamermol. MbIIICUHBIC
KIIETKH. AKmuHosbie KOMNOHEHMbl HeMbluleuHblX Kiemok. MUKpoTpyOOUKH.
Knerounwiit 1nentp. CrpoeHue © JBUKEHUE IKIYTHKOB U PECHHUYEK.
Mukpotpybouku uurtorasmel. llentpuons. berku, accoyuuposanHvie ¢
MUKpoguramenmamu u Muxpompybouxamu. Momopuvie benxu.



SAnpo. OOonouka sapa, XpOMaTUH, KapHOILJIa3Ma, AIPBIILIKH, UX CTPOCHHE
u ¢yHkuuu. AnepHeiii 0eakoBblii MaTpukc. [IpocTpaHCTBEHHOE pacCIOIOKEHHUE
XpOMOCOM B HHTep(azHOM dAnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /Jlunamuxa sdepHou 060104Kku 6 mumose. AHoepHuviil
MPAancnopm.

Knerounble BkimtoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHoT (PacTUTEIbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

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

Tabmuier u cxembl: «CTpoeHHE IYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHE pacTUTeIbHOM KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpEnapaThl pacTUTENbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KICTOK.

JlaGoparopHass paGora «l3yueHue CTpPOEHUS KIETOK pPa3IWYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «3ydyeHre cBOWCTB KIETOYHON MEMOpPaHbBI».

JlaGopaTopuas padora «lccrenoBanue rmiazMonu3a U JEIUIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IpakTnueckass padora «V3yueHWe JBMKCHHUS IUTOILIA3MBI B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCcUMUIATIAS W JTUCCUMWJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. THIbl
oOMEHa BEIIECTB: aBTOTPO(PHBIM W TeTepoTpodHBIA. YdacThe KUCIOpOAa B
OOMEHHBIX Tpolieccax. JDHEPreTUYecKkoe obOecreueHrne KIETKU: MpeBpalleHue
AT® B o0meHHbIX mporieccax. DepMEHTAaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMEeHThI, UX CTPOEHHUE, CBOMCTBA U MEXAHHU3M
nevctBuss.  Kodepmentsl. Otinuuss  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTajan3aTopoB. benku-akTuBaTOphl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOpPOCTH ()epPMEHTATHUBHBIX PEAKIUN OT Pa3IUIHBIX (DAKTOPOB.

[lepBuuHbBI CHHTE3 OpPraHUYECKHUX BeEMIECTB B KieTke. DoTocuHTEs.
AnoxcueenHblll U OKcueenHbvlll pomocunmes y baxmepuil. Ceemocobuparowue
nueMeHmsl U NUSMeHMbl pPeakyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoBas (a3el. Pomoovixanue, Cz, Cy u
CAM-munvt  ghpomocunmesa. IlpogykTuBHOCTH  ¢doTOCcUHTE3a. BriusHue
pa3TUYHBIX (PAKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUEHNE (OTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIINE OaKTEPHH, Kelle300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

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

AnpoOHBIE OpraHU3MBlI. Orarbl HYHEPTrEeTHYECKOTO oOMeHa.
[TogroToBuTenpHbIN  3Tan. [MKOAW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucCIeHNE, WX KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUI
B IIporieccax  OHMOJOTHYECKOro  OKHucieHus. Llukiudeckue  peakiiuu.
OxucnurensHoe (dochopunupoBanue. Ouepeus memoOpanno2o 2epaoueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassi. IlpenmyiiecTra
a’poOHOro myTu OOMEHa BEIIECTB IMepe]] aHadpoOHbIM. ODPHEKTUBHOCTDH
HEPreTUYEeCKOro OOMEHa.



JdemoHcTpanumn

Ioptpersr: [Ix. [Ipuctin, K. A. Tumnpsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuist u  cxembl: «DoTOCHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay», «CtpoeHue hepMeHTay, « XEMOCUHTE3.

O6opynoBaHue: CBETOBOU MHUKPOCKOTI, o0opy10BaHME TUIst
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnas padora «l3yuenue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopnass pabdora «CpaBHeHHE TIpoliecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass HH(poOpMAaNMs U peaju3anus e€ B KIeTKe

Peakumu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusaxX MaTpUYHOTO CHHTe3a. Peanmuzaius HaciielIcTBEHHOW WHQOpMaimu.
I'enetnueckuil Ko, ero cBoucTBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAIIICIBHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocunTeza Oenka. KomupoBanue amuHokucior. Poib
pubocoM B OMOCUHTE3€E OelIKa.

CogpemenHvle npedcmagnenus 0 cmpoeruu 2eHos. Opranuszaius reHomMa y
IPOKApPUOT U FyKapuOT. Perynsinus akTUBHOCTH I'€HOB y MpOKapHoT. ['unoresa
onepoHa (®. XKakob, XK. Mano). MonrexynsapHvie mexanHuzmvl IKCHpeccuu 2eHo8
y oykapuom. Ponv xpomamuua 6 pecyrayuu pabomel 2enog. Perymsius
OOMEHHBIX MPOIIECCOB B KiIeTKe. KieTouHbli romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HHM U OOJUTaTHBIC TApa3UTHI.
CtpoeHre TpPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepaicawux eupycos,
baxmepuogazos. Obpamuas mpancKpunyus, pegepmasd, Unmezpasd.

Bupycubie 3aboneBanHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, conmanbHbie 1 MEIUIIMHCKHAE TTPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocudeckux oOauuwlx. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @yHkyuu  oOeaxkos. Cnocobvl Odocmasku
JIeKapCcme.

JdemoHcTpanumn

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

Tabmuiel M cxembl: «buocuHTe3 Ocnkan, «l'€HETMYECKHH KOy,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3anre MOJIeNIA BUPYCay.

Tema 8. 7JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit muki, ero mepuoabl W perymsmus. Uutepdaza m MHUTO3.
Oco0eHHOCTH TPOIIECCOB, MpOTeKamuX B uHTepdase. [lonroroBka KiIeTku K
nenenuto. llpecunteTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUUYECKHI) MEPHO bl HUHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIIIEIbHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n

TenoMepasza. XpPOMOCOMHBI HaOOp KJIETKH — KapuoTHN. JUMIouaHbIA U
rariouaHbld  HaboOpel XpomocoM. ['omosiornuHbie XpomMocowmbl. [lonoBbie
XpPOMOCOMBI.

Jenenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHes3. buosornueckoe 3HaueHue
MHTO3a.

Perynsauust MUTOTHYECKOTO IUKIIA KIETKU. [IporpaMmmupyemasi KjaeTouHas
rudesnpb — arnomnTo3s.

Knerounoe snpo, xpoMocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmwl
npoaugepayuu, ouggepenyuposku, cmapenusn u cubeau kiemox. «lL{ugposas
KllemKka» — buoun@opmamuyeckue mooeau GyHKYUOHUPpOBAHUsL KILeMKU.

JdemoHcTpanumn

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

O6opynoBaHuEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHTO3 B
KJIETKaX KOpEIKa JTyKay.

Jlabopatopnass  paGora  «lM3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpeIlIKa JIyka (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue n GyHKINH OPraHUu3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpOEHHS U JKU3HENESTEIIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, Apyrue NpoTucThl. KojloHnanbHbIe OpraHu3MBbl.

B3auMocCBs3p 4acTel MHOTOKJIETOYHOTO OpraHu3ma. [KaHHW, OpraHbl H
cucteMbl opranoB. OpraHu3M Kak eInHoe ueinoe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeIbHAas,
MOKPOBHAsI, MPOBOJINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOCHUS,
GyHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEINAIIbHAS,
COCIMHUTENbHAS, MbIlIeYHas, HepBHAs. OCOOEHHOCTU CTpOEeHUS, (PYHKIMH U
PaCIIONIOKEHHS TKaHE B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble M I€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHUCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykKHblii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHrne  OpraHu3MoB. JIBHJKEHME OJHOKIIETOYHBIX OPraHU3MOB:
aMEOOouHOE, KTYTUKOBOE, pECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTECHUM:
TPONU3Mbl M HACTUU. J|BUKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Pedurekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIONO Ta3za W
MMHEPAJIBHBIX BEIIECTB pacTeHUsIMHU. [IuTaHue >kxMBOTHBIX. BHyTpunonaoctHoe
W BHYTPUKJIETOYHOE THIIeBapeHue. [IuTaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  lIumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenbHas cucTemMa 4eaoBeKa.



Jlpixanne opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKUBOTHBIX.
Huddysus razoB uepe3 moBepxHOCTh KieTku. KoxkHoe apixanue. JlpixaTeabHas
noBepxHoCcTh. JKabGepHoe U J€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIOIMOHHOE YCJIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MexaHu3Mm
BEHTWISILIMU JIETKUX Yy NTUIl W MICKONUTAIOMNX. Perynsuus bIXaHwus.
JlpxaTeapbHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHass cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjle,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHus. IBOJTIOIUOHHBIC
YCJIOXHEHUSI CTPOCHHS KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwinenenue 'y
KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaeneHud. DunbTpaunus,
CeKpelMsi M O0OpaTHOE BCachblBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesieHUsl. CBsI3b TOJIOCTH TeJla C KPOBEHOCHOM U  BBIACIUTEIBHOU
cucremMaMu. BpljieieHne y TO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [louku.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anuTa y OpraHu3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot Oonesneil. immynHas cucrema venoBeka. Kietounslit u
T'yMOpaJIbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crieruUIecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CeleKTUBHOrO nMMmyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUM.

Paznpaxxumocte W perymsauus |y opraHusMoB. PaznpaxumocTts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIC BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pediekTopHasl peryisdius y >XUBOTHbIX. HepBHas
cucteMa U €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pediiekropHast gyra. be3ycioBHbIC B YCIOBHBIE Pe(IICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA )KUBOTHBIX U YEJIOBEKa.
JKene3pl HPHOOKPUHHOM CUCTEMBI M WX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocCBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runoduzapHas
CUCTEMA.

JdemoHcTpanumn

[Toptper: U. I1. I1aBios.

Tabnuier u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «llpocreitmmey, «Opranbl BETKOBBIX PACTCHUN»,
«CuctemMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBble cucTemMbl», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHM KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrtema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cuctema», «HepBHas cucrema», «Koxa», «Mpimeunas  cHCTEMay,
«BblienuTtenbHas cucteMay, « JHAOKPpHUHHAST cucTemMa», «CTPOEHHUE MBIIILIBIY,
«MmmyHuTery, «KumedHonosocTHeie», «Cxema THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI NO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUIPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBoro uepss», «HepBHas
cucreMa pwid», «HepBHas cuctema gsarymku», «HepBHas —cucrtema
npecMbikatonuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MIekonurtarommx», «HepBHasi cuctema venoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIIpenapaThl OJAHOKIETOUHBIX
OpPraHu3MoOB, MHKpOIpenapaTbl TKaHEW, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIWU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIC IK3EMIUIIPhl KOMHATHBIX PACTCHUM, repbapun
pacTeHUl pa3HbIX OTAEJOB, BIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOUYHBIX >KMBOTHBIX, CKEJIET 4YeJOBEKa,
obopyioBaHuEe sl JAEMOHCTpAIlMd TMOYBEHHOTO M BO3AYIIHOTO THUTaHUs
pacTeHuil, pacuieIUIeHUs] Kpaxmajia U OelIKOB MoJ JAeicTBHEM (EPMEHTOB,
o0opy/loBaHWE IS JIEMOHCTpPAIIMM OIBITOB MO HW3MEPEHUIO JKU3HCHHOU
E€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JABMIXKCHHM, MOJETH TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKkaHel pacTEeHUI».

JlaGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne OpraHoB UBETKOBOI'O PACTEHHUS».

Tema 10. PazmHoKXeHNe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKECHHS OPTaHU3MOB: Oecroioe (BKIIOYasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBaHUE, CHOPYJISLUA,
dbparmeHTanus, KJIOHUPOBaHHE.

[TonoBoe pazmuHoxeHue. [lonoBeie KneTku, win rametsl. Meios. Craauu
Mmenosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICJI MEHO03a U MOJIOBOTO Iporecca. Meno3 U ero MecTo B KU3HEHHOM LIMKIIE
OpraHU3MOB.

[Ipen3aponpiieBoe pasputhe. [ameToreHes y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE TMOJOBBIX KieTokK. CrnepmartoreHes u
ooreHe3. CTpoeHue MoJOBbIX KIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopghozene3z — oOHa u3 2nasHvix npoodiem
ambpuonoeuu. Konyenyus mopgoeenos u moodenu mopghozeneza. Cramuu
sMOpUOreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). JpobOnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobJieHue.
bnacmyna, munvt  6Onacmyn. OcOOEHHOCTH APOOJICHHUS MIIEKOMUTAIOIINX.
3apoppllieBble  JTUCTKH (TacTpyisiuus). 3akiaJka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOEe BiusSHHME YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIMS). 3aKIaJKa IJIaHa CTPOEHHUS dKUBOTHOTO
KaKk pe3yJbpTaT HEepPApXUUYECKUX B3aWUMOJCHMCTBUM T'€HOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue x)xuBoTHBIX. [locTamOpronaneHbiil niepuon. [Ipsmoe u
Hempsimoe pas3BuTue. PasButme ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
MMO3BOHOYHBIX >XKMBOTHBIX. bHonornueckoe 3HauY€HUE MPSMOrO0 M HEMPSMOro
pa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
pEeryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. CrapeHue
U CMEpPTh Kak OUOJIOTUYECKUE MPOLECCHI.

Pasmuoxenue u passutue pacrenuil. 'amerodput u cnopodpur. Meiio3 B
KU3HEHHOM [HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
l'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoOB. J[BOifHOE OIUIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3Mbl pETyJsLMUA OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnosoro
pa3sMHOXEHUS», «Pa3zMHOXKEHHE XIaMUIOMOHAAbI», «Pa3sMHOKEHUE IBIJIEHBIY,
«PazmHOkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameTroreHes,
«CTpoeHue SAUIEKIETKH U CIIepMaTo30u1ia», «OCHOBHBIE CTAIUH OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MaKWCcKoOro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOWHOE OIIOJOTBOPEHUE y IBETKOBBIX
pacteHuit», «CTpoeHHEe CEeMsSIH OJHOJAOJBHBIX W JBYJOJBHBIX PACTECHUII»,
«KV3HEHHBI 1THUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUK MXay,
«OKW3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb « MK pa3BUTHUS JISTYIIKN.

JlaboparopHass pabGora «l3ydyeHue CTpOEHHUSI TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

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

JlaboparopHas pabora «CTpOoeHHME OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHuin».

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

Hctopus cTaHOBIEHUS U Pa3BUTHS TEHETHKHM Kak Haykud. Pabotsl I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KomprioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®dununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIENbHBIE T'€HBI, aJbTEPHATUBHBIC NMPU3HAKU, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAsl JUHUS, THOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IATOJIOTUYECKUIA, MOJIEKYJISIPHO-T€HETUYECKUM.

JdeMoHCcTpamuun

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuit, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckmii.

Tabnuiel u cxembl: «MeToAbl TEHETHKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopHass padora «/[po3oduima Kak OOBEKT TEHETHYCCKUX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHmenss — 3aKOH
eauHooOpa3usi rUuOpUIOB TMepBOro mokoJyieHus. [IpaBuwio JOMHHUpPOBAHUS.
Bropoii 3akoH MeHnaens — 3aKOH pacllieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTMOPHUIHOTO CKpelMBaHusl. [ MmoTe3a 4yucToThl ramer.

AHanuzupyroniee CKpELIUBaHUE. [IpomMexyTOUHBIN Xapakrep
HaclieoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUMU.
JuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaenss — 3aKoH

HE3aBUCMMOIO  HACJIEIOBaHWsS  NpPU3HAKOB.  lluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMUSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIeJOBAHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T€HaMH.
XpOoMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH.

I'eneruka nosa. XpoOMOCOMHBIN MEXaHU3M ONPEAEICHUS N0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIi Y  TIE€TEPOraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpoMocoM. HacnemoBaHue mNpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTponuss — MHOKECTBEHHOE
nerictBue reHa. MHOXKECTBEHHBINM aienau3M. B3anMmojaeincTBue HeallleJIbHBIX
reHoB. KommiementapHocts. Onucras. [lonmumepusi.

['eHeTnuecKknil KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
TaKKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
I'eHeTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHHU3MBI B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdeckue acreKThl
KOHTPOJISI U U3MEHEHHUS HacJIeICTBEHHON MH(QOpPMAIIMK B TOKOJIEHUAX KIETOK U
OpraHU3MOB.

JdemoncTpanumn

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

Tabnuupsr u cxembl: «llepBblil U BTOpOi 3akoHbl Menpnens», «Tperuit
3akoH  Mengens»,  «AHanm3upylomee — ckpemuBaHuey, — «Henomnoe
JTOMHUHHpOBaHUE», «CIIeIIEHHOe HAacleIoBaHWE NPU3HAKOB Y APO30(UIIBDY,
«l'enetuka mnoma», «Kapuorun uenoBeka», «Kapuortun apo30Quiib,
«Kapunotun nrTuip», «MHOXKECTBEHHBIM —aenu3sm», «BzaumonaencTBue
TE€HOBY.

O6opynoBanue: MoOAeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
ruOpUOB TIEPBOTO TMOKOJICHHWS W paCHICTUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTPAalMd 3aKOHA HE3aBUCHMOI'O HACJIENOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIe0BaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «l3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(DHIIBD».

IIpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PHITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu (GopmMupoBaHUU (EHOTHIIA.
N3menunBoCcTh npu3HAKkoB. KauecTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Byl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass HM3MEHYUBOCTh. Ponb cpensl B (HOpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuanmonnsiii psng u BapuanuonHas kpupasi (B. Moranncen). CpoiicTBa
MOAU(PUKAIMOHHON H3MEHYNBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNUYECKOU
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATABHON W3MEHYMBOCTH. PoOJIb KOMOWHATMBHON W3MEHUYMBOCTH B
CO3JIaHUY T€HETUYECKOT0 pa3HOoOO0pa3us B Mpejiesiax OqHOTO BUIA.

MyTanroHHasi U3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W HWHIAYUMPOBAHHBICE MyTaluu. SnepHbie U
nuToIUIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTallMi. MyTareHsl U WX BIWSHUE HA OPraHU3MBI.



3aKOHOMEPHOCTH MYTAallMOHHOTO MpoLEecca. 3aKOH T'OMOJIOTMYECKUX PAZIOB B
HacnencTeeHHou nameHunBocty (H.M. BaBuios). BuesnepHast "3aMeHUMBOCTh U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb OINUSEHEMUYECKUX (HaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

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

Tabmumet u  cxembl: «Bumbsl usmeHuuBOoCTHY», «MoaudukanroHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHUsl  4YelloBeKay, «Buabl
MYyTaLMN».

OO6GopynoBaHue: )KUBBIE U TepOApHBIC FK3EMIUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAUGUKAITMOHHON W3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psiAa U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoseka. MexayHapoiHasi mporpamMma HCCJIEJ0BaHUSI TeHOMA
yejaoBeka. MeTolbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIM3HEIOBBIN, IIMTOT€HETHYECKHUM, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemeHHOE OnpeeIeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C TTOMOIIIBIO
[1I1P-anamu3a. HacnenacTBeHHble 3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3HU YCJIOBCKaA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOOKCHHOCTBIO. 3HadyeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
MpeaoOTBpalliCHUN U JICHCHHUU I'CHCTHUYCCKHX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHHUC. CTBOJIOBBIE KJIICTKH. [lonstue

«TEHETUYECKOTO Tpy3a». OITHYECKHE aCMeKThl UCCIEeNOBaHUNA B 00yacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENOBEKAa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHIO  OKpY)KAlollel  Cpelibl.
['eneTnyeckast mpeapacnoa0KEeHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JdeMoHCTpanuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToibl N3yUYeHHS TeHETUKHU
yenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJTOCIOBHON.

Tema 15. Cestekuusi opraHu3sMoB

JlomecTuKamusi U CceleKUuus. 3apoKJICHHE CEJEKUUH U JOMECTUKALMU.
VYuenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. PoJip celekuuu B CO31aHUN COPTOB PACTEHUM U ITOPOJ
#UBOTHbIX. CopT, mMmopoaa, IUTaMM. 3aKOH TOMOJOTHYECKUX pPAJIOB B
HacaeAcTBeHHOM wm3MeHumBocth H. . BaBumioBa, ero 3HadeHue i
CEJIEKIIMOHHON padOTHhl.

Mertoasl cenekuMOHHOW paldoThl. MCKycCTBEHHBIH OTOOpP: MAaccCOBBIM U
WHIWBUYaJbHBIM.  OJTanbl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbiTaHue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHITY C TIOMOIIBIO OICHKH
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBIW ~ MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThI.
PaguaimoHHbIl YW XHUMHWYECKMHW MYyTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpHBIX (pOpM Opranu3MoB. Mcrmonab30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeToA0B pekomOuHaHTHBIX JIHK 1151 mosyyeHus ucxogHOro marepuania ajis
CEJIEKILIMH.

[Tonyuenue MOJIUTLTIOUIOB. BnayrpuBunoBas rudopuIn3aIus.
brnuskopoacTBeHHOE — CKpelMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WK ayTOpuAuHT. ['eTrepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rubpuaunzanus. llpeogonenue decrionus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHHUSI CENEeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX poOAWYEH ISl CO3JaHUs HOBBIX COPTOB W THOpPHUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HUCIe C HPUMEHEHUeM COBPEMEHHbIX Memooos
HAYYHbIX UCCIe008aHUL, NePed08biX udel U NepCneKmMuUGHbIX MeXHON0UU.

JdemoHcTpanumn

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

Tabmumpelr u  cxembl: «lleHTpBl TPOUCXOXKIECHUS W MHOr00Opa3us
KYJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMH
U3MEHYMBOCTHY», «Mertoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTtarenes».

JlabopaTopHas padora «l3yueHHe COpPTOB KYJbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHuU».

IKcekypceusi «OCHOBHBIE METOABI M JOCTH)KEHUSI CEJIEKUHUU PACTEHUN H
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIUIO, IwieMeHHyro  (epmy,
COPTOMCTIBITATEBHBI YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1IaOOpATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKDOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA.  TpaaulmoHHAas
OMOTEXHONOTHA: XJIeOOMeYeHUe, MOMyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEIME. Mukpoouosorndeckuii cuHte3. OOBEKTH MHUKPOOHOJIOTHISCKUX
TexHojorui. [Ipon3BoacTBO G€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TeXHOJOTMH M MHCTPYMEHTOB II€J€HANPABIECHHOIO U3MEHEHUS
M KOHCTPYUPOBAaHHMS TE€HOMOB C LEJIbI0 IMOJYYEHHUS] OpPraHU3MOB MU UX
KOMITOHEHTOB, COJIEpKAIINX HE BCTPEUAIOIINUECS B MPUPOJE OMOCHHTETUYECKUE
My TH.

Knerounas nnxenepus. MeTonsl KyJbTypbl KIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuobGanku. ComaTtudeckas ruOpUIM3aIMS W COMATUYECKUU
smbOpuorene3. Mcmonp3oBaHue rarionioB B CeNEKIUU pacTeHuid. [lonyuenue
MOHOKIOHATIbHBIX anmumerl. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJIUKTIOHANIbHBIX  aumumen 6 meduyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMst ~ SWIEKIETOK W KJIOHUPOBAaHWE  KUBOTHBIX.  MeToj
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posnenus, KyibmusuposaHus u
MUKPOKIOHAIbHO20 PA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexkomOuHanTtHbiXx  JHK.  Cozdanue  mpamnceennwix



opeanHu3mosg. JIOCTMKEHUS W IEePCIEKTUBBI XPOMOCOMHOW U TI'€HHOU
MHXEHEPHUH. DKOJIOTMYECKUE U ITUYECKHUE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. lloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBIA aHAIU3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMAa YeJIOBEKa I OLICHKU COCTOSIHUS €ro 340poBbs. Mcnosb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepust st
pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEIAUIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUJIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckadonauHra s peleHus 3a1a4 NepcoHaIn3uPOBAaHHON METULIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENb0 00ecrieueHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycraHoBieHne MOJEKYISIpPHBIX MEXaHU3MOB
¢ynxumonupoBanust PHK-copepkamux  BUpYCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt u  cxembl:  «Vcmonap3oBaHME ~ MHUKPOOPraHU3MOB B
OPOMBIIIJIEHHOM  NPOU3BOACTBE», «KierouHas wuHxkeHepus», «l'eHHas
UHKEHEPUSD.

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOTOYHOKHUCIBIX IPOLYKTOB.

Ikckypeusi «bHOTEXHONOTMS — BaKHEWIAs MTPOU3BOJUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxkxaenue U pa3BuTHEe 3BOJILHMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonuonHas teopuss Y. JapBuHa. IIpeAnochlIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aedaresibHocTh Y. /[apBuHa.

JBuwxymue cuibl  9Bomouuu BugoB 1o Y. JlapBuHy (BbIcOKas
MHTEHCUBHOCTh PAa3MHOXEHHS OPraHU3MOB, HACIIEICTBEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoil teopuu sBomooruu (CTD). HelirpanbHas
Teopuss dBomtonuu. COBpEMEHHAasl HBOJIIOIMOHHAS Ouosorusi. 3HadYeHHE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOUW KapTHHBI
MUpa.

JdeMoHCTpanuun

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. YetBepukos, . 1. IlImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuuer n cxembl: «Cuctema sxkuBoit mpupoasl (mo K. Jlunuerwo)y,
«Jlectounia xuBBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBAHUS
npucrnocodyieHnii y pacteHudl u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapumpyra nyremectsus Y. Jlapsuna», «Haxomxm Y. [lapBuna», «Dopmbl
O60oprOBI 32  cymectBoBaHue», «llopombr romyOei», «MHoroobpasue
KyJIbTypHBIX (GopM KamycTbl», «llopoabl AoMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHJI 3BOJIOLNNY», «OCHOBHBIE IMOJOKEHHUSI CUHTETUYECKON TEOpHUU
ABOJIOLIMM.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsimuss Kak »3ieMeHTapHas eauHuna H3Boionuu. CoBpeMEHHBIE
METOJbl OIIEHKH TE€HETHYECKOrO0 pPa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHMA.



N3menenne reHo(OHIAA MOMYISUMUM KaK dJIEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTndeckoro pasHoBecus JIx. Xapnu, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (ABMXKYIIUE CHUJIbI) ABOMIONMHU. MyTallmoOHHBIN
npouecc. KomOuHaTuBHAs u3MEHYUMBOCTh. Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMs] 4YacTOT ajieled B monysnusax. Oddekr
ocHoBartens. Ippexm Oymouinounozo eopaviuka. CHUNMCEHUE 2eHemU4ecKo2o
pasnoobpasusn: npudunsl u cireocmsus. Ilpossnenue sghghexma opetigpa cenog 6
oonbwiux u  maneix nonyaayusax. Murpauun. M3onsuus  nOmyJIsSLANA:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpo yKTUBHAS).

EctecTBeHHBIl 0TOOp — Hampapisiomui ¢akrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTAaOWIM3UPYIOIIUNA, pa3pbIBAIOIIAN
(nm3pynTuBHbIN). [lonoBoil 0T60p. BO3HUKHOBEHHE M 3BOMIOIUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3nukHOBeHHE  TPUCIIOCOOJICHHI Yy  OopraHu3MoB.  Apomopdo3bl U
U0a anTalyu. [Tpumepsr MPUCTIOCOOICHU I y OpraHU3MOB:
Mopdorornyeckue, (GU3MOIOTMYECKUE, OHOXMMHUYECKUE, TOBEJICHUYECKHE.
OTHOCHUTENBHOCTH TPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumgooOpazoBaHue Kak pe3yabTat
MUKpO3BOJONNHU. M3omsuust — kitoueBor ¢gakrtop BugooOpazoBanus. [lytu u
CrocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3zanus). J[muTeasHOCTh YBOTIOIIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp »BomonMOHHONW OWONOTMM B pa3palOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS MAapa3uToB U
uX Xo3sieB. MexaHu3Mbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEM.

JdeMoHCcTpanuu

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmumer 1 cxembl: «MyTallMOHHAsT U3MEHYMBOCTBY, «llomynsumronHas
CTpyKTypa BuIa», «Cxema TposBiIeHUs 3akoHa Xapau—BaitnOepray,
«/IBMKylllMEe CHUJIBI HBOMIOLMHNY, «IKOJOTMYECKas W30JSLMS MOMyIsSUun
ceBaHCKOHN (hopenm», «I'eorpaduyeckas W30S JTUCTBCHHUIIBI CHOUPCKON H
JUCTBEHHUILIbI 1aypcKoi», «llomynsroHHbIE BOJHBI YMCIEHHOCTH XUIIHUKOB
U KepTB», «Cxema ACHCTBUS €CTECTBEHHOrOo oTOopay, «Popmbl O00pHOBI 3a
cyliecTBoBaHue», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIAeMBbIEY,
«ITokpoBuTenbCTBEHHAs OKpacka >XKMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantanum»,  «lIpucmocobreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTHY», «Kputepun BHAa», «Buabl-IBOMHUKNY,
«Ctpyktypa BHma B mpuponue»,  «CmocoObl  BHA000pa30BaHUS»,
«["eorpaduyeckoe BUJI000pa30oBaHue TPEX BUJIOB JAHJBIIICI,
«IKOJOTMYECKOEe BUI000pA30BaHUE BUJIOB CUHUID, «IloMUIIIONIbI pacTeHUII»,
«KamnycTHO-peieUHbId THOPHUI.

O6opynoBanue: TepOapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl ¥ 3BEpel C MpPUMEpPAMHU PA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena MTULl U
3Bepeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJIU3KUX BUJIOB, 0OPA30BaBILIMXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHas paGora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOOE€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTDY.

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

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meroapl u3ydeHHs MaKpOAIBOJIOLMU. [lalleOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoirouuu. Ilepexognsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uzyueHus sBomonuu. CpaBHeHUE (QIIOPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emuau. Bumabi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIBbHO-MOP(OJOTUYECKHE  METObI
U3YYEHUs DJBOJIIOLUMH. ['€HETMUECKHE MEXAHU3MBbl JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNS DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U AHAJIOTUYHBIC
opranbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpEeMEHHbBIE METObI MOCTPOCHUS (PUIIOreHETHYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTALIMHU U YBOIIOLHS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYULl. HeoOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.
Tabmuuplt U CXEMBI: «DuUnoreHeTHYeCKUt  psAx  JIOMIaany,

«ApxeonTepukcy, «3Bepo3yobie siepbl», «Creromedans», «Punnoduth»,
«CemeHHBIE TMANOpPOTHUKWY», «buoreorpaguueckue 30HBI 3eMin», «/peitd
KOHTUHEHTOBY, «Penmuktb», «HauanpHble cTaauu 3MOPUOHAIBHOTO Pa3BUTHUS
NO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE W aHAJIOTUYHBIE OPTaHbI»,
«PynumeHThsl», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloBEKa W
muMnan3e», «[JaBHbIe HampaBlIeHUS 3BOJIONHNY, «OO0IIHe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMbBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHe KU3HUA HA 3emJie

Hayunble rumote3bl mpoucxXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuHble ~ TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a MOCTOSTHHOTO CaMO3apOXIEHUS KU3HHM U €€
onpoBepxkenue omnbitTamu  D. Pemm, JI. Cnamwrannanm, JI. ITlacrtepa.
[IpoucxoxieHre KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE  3Tambl  HeOpraHuyeckod  sBomounu.  [lmaHerapHas
(reosioruyeckasi) JIBOJIONHUA. XUMHUUYECKass HSBOMIONMSA. AOHWOTE€HHBIM CHUHTE3
opraHuyeckux BemlecTB U3 Heopranumdeckux. OmbiT C. Mumepa u I'. HOpu.
O6pazoBanue noauMepoB u3 MoHomepoB. KoanepBathHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjaeiHa, reHeTuueckas
runote3a . Ménnepa. Pubo3umer (T. YUek) u rumoreza «vupa PHK» V.
I'mnbGepra. ®opmupoBanue MeMOpPaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm m Metonbl €€ u3ydeHus. Vckomaemble OpraHUYECKHE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHas
reoXpoHoJIOTHs. ['e0XpOoHOIOrHUecKas 1IKaia: 30Hbl, 3pbl, IEPUOIbI, FSTTOXH.



HauvanpHble 3Tambl opraHMyecKkod HBOJIOLUU. [losABIEHME U ABOMIOIMA
MEPBBIX KJIETOK. DBOMIONMS MeTa0onn3Ma. BOZHUKHOBEHUE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonauThl. [IpoKapuOTHl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHuoT (cumOuorenes). DBOJIIOLUOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOHMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl SBOJIOIUHU BBICIIMX pacTeHUl. OCHOBHBIE apoMOP(PO3EbI
pacreHuil. Bpixon pacrenuii Ha cymy. llosBieHue CHoOpoOBBIX pPacTeHUM U
3aBoeBaHMe uMU cymu. CemeHHble pacTteHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHu.

OcCHOBHBIE ATallbl 3BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(PO3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuil B3pbIB — MOSBIICHUE COBPEMEHHBIX
tunoB. IlepBeie  XOpaoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMSA
no3BoHOuUHbIX. [Ipoucxoxzaenne ampubuit u pentunuid. [Ipoucxoxnenue
MJIeKoNUTaromux u nrtuil. [lpuxHnun kimrodeBoro apomopdosa. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apXxeil, MpOoTEpO30il,
najeo3oM, Me3030M, KaiHo30M. OOmas xapakTepucThKa KiIuMmaTta u
reoJyiornueckux mpoueccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro YCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BEIMUPAHUSI — HKOJIOTHYECKHE KPU3UCHI TTpouuioro. [IpudauHel
U CJEACTBHUS MAcCOBBIX BbIMUpaHU. COBPEMEHHBIA SKOJOTMYECKUN KPU3MUC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa Oprannueckoro Mupa. [IpuHIuUIbI KIaccuduxkanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsl: @. Peau, JI. Cnamnannanu, JI. Tlacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmumper u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. TlacTepa
0 W3YYEHUIO CaMO3apoXIeHus Xu3Hm», «Cxema ombita C. Mwumiepa, I
HOpu», «3T1anbl HEOPraHMYECKON BOTIOLUNY, «['€0OXpOHOIIOrMUecKas MIKanay,
«HauvanpHbple dTambl OpraHuyeckod HBomoImu», «Cxema oOpa3oBaHUs
yKapuoT myTéM cumOuoreHesa», «Cucrema >KUBOM TpuUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTH, «OIHOKIETOYHBIC
BOJIOpocin», «MHOTOKJIETOUHBIE BoOAOpOCHW», «Mxm», «llamopoTHUKNY,
«l'onocemenHble pacTeHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema
Pa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «IIpocreitmue,
«KumeunononoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PvIObI»,
«3emHoBosiHbIeY, «lIpecmbikaromuecs», «lItump», «MieKONMUTAIOMIMUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HCKOi 3pe», «Pa3BuTHe XKU3HU B KalWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUPA.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACIOB, KOJIICKIIUU
HACEKOMBIX, BJAXHBIC MpenapaTtbl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB,
KOJUICKLIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyesla NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YEeCKUX OCTATKOB OPraHU3MOB.



Bupryanbnasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O Aa0MOT€HHOIO CHHTE3a  OpPraHMYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMoOcheper.

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

IIpakTnueckas padora «/I3ydyenne ocoOEHHOCTEH CTpOEHUs paCTEHUU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «/3yueHue  OCOOEHHOCTEM  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonoruu. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEICTABICHUIN O MMPOUCXOKICHUH YEJIOBEKA. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBo uyenoBeka ¢ IKUBOTHBIMH. (CHCTEMATHYECKOE ITOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, ($u3H0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTIMYMS 4YeOBEKa OT JKUBOTHBIX. lIpsAMoxoxkzaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuibl  (dakTopel) — aHTpororeHesa:  OHOJIOTMYECKHE,
couuanbHble. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (AKTOPOB B

aHTPOIOTEHE3e.
OcHoBHBIE cTaauu aHTpornoreHesza. PanHue yenoBekooOpa3Hbie 00E3bIHbBI
(IpOKOHCYIIBI) W paHHHE TOHTUABl — OOIIME TMPEIKH YeTOBEKOOOPa3HbBIX

00€3bsiH U JIIOJIeH. ABCTpPaJONUTEKH — JIBYHOTHE TpelnKu jtofed. Yemosek
yMENbI, MEpPBbIE M3TOTOBJIEHUS OpyAHi Tpyna. YUenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA Jrofel 3a mpeaensl Adpuku. YemoBek redaenbOeprckuii —
oOmui MpeaoK HeaHAEePTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3yMHOTro. YenoBek
HEaHJEePTaIbCKUI KaK BHUJ JIIOJEH XOJOJHOrO KinMmaTa. YelaoBeK pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIONKS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJISIIHUSIX
yenoBeka. MyTallMOHHBIA Tiporiece ¥ moymMopdu3M. [lomynsaimoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3QdEKT 0OCHOBATEIIS» B MOIMYJISIHUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pachl. IloHsatue o pace. bonbmme pachl: €BpomneouaHas
(eBpasumiickasi), aBCTpaJlO-HErpOUJIHAS  (PKBAaTOpUalbHAas), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMsa u myTu paccesneHusl 4eloBeKa MO IUIaHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSIM OKPYKAIOIIEH Cpebl.
Bnusinue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapabie  METOIbl B (U3WYECKOo  (OMOIOTHYECKOH)
AHTPOTIOJOTHHU.  DBOJIIOIMOHHAA  AHTPOMOJOTHS W  MaJCOAHTPOINOJIOTHUs
YeJI0BEUECKUX MOonysinuid. bruoconnanbHble UCCIeI0BaHUS TPUPOJIBI YETOBEKA.
HccnenoBanne KO3BOMIOUUHA OMOJIOTUYECKOTO U COLMATILHOTO B YEJIOBEKE.

JdemoHncTpanumn

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

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBeka», «YenoBexkooOpa3Hbie 00€3bsiHb», «CKelneT YeIoBeKa U CKeJeT
muMIan3e», «PyquMeHTsl U aTaBU3MBbL», «J[BUXKYIIME CHIIBI aHTPOIIOTEHE3ay,



«IBOJIIOIUOHHOE APEBO YEJIOBEKA», «ABCTPAJIONUTEK», «YHEIOBEK YMEINbI»,
«Henosek mnpsaMoxonsumuiy», «/leHucoBckuii yenmoBek» «Heannepranbipi»,
«KpomanboHub, «IIpenku yenoBeka», «ITalbl 3BOJIIOIHUN YEIOBEKa», «Pachl
YEJIOBEKaAY.

OGopynoBaHue: MYyJSIKHM OKaMEHEJOCTEH, MpeaMeTOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuud (dororpaduu) KapTUH C
MUQOJIOTUIECKUMH U OUOJECHCKUMHU CIOKETaMU MPOUCXOXKJICHHUS 4YEJIOBEKa,
doTtorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIEJIb Yeperna 4YeJOBEKa M 4Yeperna IIMMIIaH3€, MOJENb KHCTH YeJIOBEKa M
KUCTH IIAMIAH3€, MOJIEJIA TOPCA MPEIKOB YEIIOBEKA.

JlabopaTtopHas pabGora «M3yueHue oCOOEHHOCTEH CTpOEHHUs CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckass padora «V3yyeHHe  SKOJIOTMYECKUX  aJamnTaluid
YEJIOBEKAY.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOUICHHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CUCTEM C OKPY KaloIlIel cpeaoi

3apoksieHne W pasBuTHE dKojoruu B Tpyaax A. I'ymOGonbara, K. ©.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u
3a7a4u SKOJIOruu. CBsI3b 9KOJIOTUM C JPYTUMU HAyKaAMH.

Mertonasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpUPOJHbIE W JlabopatopHble. MojenupoBaHue B IKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIBbHBIN, PETHOHATBHBIN U TJI00ATBHBIM.

3HaYEHUE DOKOJIOTUYECKMX 3HAHMM i1 4YeJOBEKa. KOJIOTHMYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€HM YEJIOBEUECTBA C IpUpoion. DopMupoBaHue
AKOJIOTUYECKOH KYJIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpanuun

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

Tabnuup! U cxeMbl: «Pa3nesnsl 3koorun», «MeToabl dKoJIoruny, «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGopatopHass  paGora  «/3yueHne  METOJOB  HKOJOTHYECKUX
HCCJICTOBAHUN.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue  (HakTopel U 3aKOHOMEPHOCTH  HMX  JCHCTBUS.
Knaccudpukanus skogornueckux ¢GakTopoB: aOHOTHYECKHE, OHWOTHYECKHE,
anTponorennsie. O01IMe 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTUYECKUX (PaKTOPOB.
IIpaBuiio wmunumyma (K. Ilnopenrens, 1. JIubux). TosiepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuii ¢akrop. JleiicTpue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYTIIIbI
pacTeHUl W JKMBOTHBIX MO OTHOLIEHHIO K cBeTy. CuUrHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckuii (axtop. [leiicTBue Temmeparypsl Ha
opranu3msbl. [ToHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. JBPUTEPMHbIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocobneHus pacteHuid K
MOJI/Iep KaHmi0 BOIHOTO Oananca. Kimaccudukarus pacTeHuid 0 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOUTaHusl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIIHAS, TOUBCHHAs,
[IyOMHHAsl TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



0COOEHHOCTH cpel oOouTaHust opraHu3MoB. [IpucnocoOieHus OpraHu3MOB K
KU3HU B Pa3HbBIX Cpeliax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHUE pUTMBIL. CyTOYHBIE U
rofinuHbie puT™Mbl. [IprcocoOIeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o Ku3HEHHOU (dopme.
Kusnennoie QopMbl pACTCHUN: JEpPEBbS, KYCTapHUKHU, KYCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnueckue  Qakropsl. Buuabl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOM03 u ero d¢opmel. [lapazutusm,
KooIepanus, MyTyajlu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HAXJIEOHUUYECTBO).
Herpoduueckune B3zaumopeiicTBus (tonuueckue, (opuueckue, padpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJI CYIIECTBOBAaHUS OPTaHU3MOB B
cpene ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITFOUCHUSI.

JdemoHcTpanumn

Tabmumel 1 cxeMbl: «2DKonornueckue (Gaktopel», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKUE  TPYMIBl  KUBOTHBIX TI0O  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOTHOKPOBHBIE YKUBOTHBICY,
«DU3NOIOTUYECKHUE aIalTallui KUBOTHBIX», «Cpelibl OOUTaHUSI OPTaHU3MOBY,
«buonoruueckue putMbl», <«KU3HEHHBIE (QOpPMBI pacTeHuil», «KuzHeHHbIe
(OpPMBI KUBOTHBIX», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO Jeca», «llenn mnurtaHus», «XumHuuectBo», «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHcanuzm.

OobopynoBanue: repbapuu pacTeHU M >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMUECKUX (PAKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHEIIOONBBIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TrepOapud U KOJUICKLIUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesa NTHUIl |
3Bepel, repOapuu pacTeHHM, OTHOCAIIUXCA K Trurpoduram, kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOHUTAIONIMX B Pa3HBIX Cpellax, repOapuu U KOJUJIEKIIMA PACTEHHUH U KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUN
AKU3HU, TepOapuu U KOJUIEKIUH PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
dbopM, KOJUIEKIIMM >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlaGopaTropHasi padora «BrpIsiBiIeHHE TNPUCTIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlaGoparopHasi padora «BrpIsiBiieHHE TNPUCTIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHas paGora «AHaToOMUYECKHE OCOOCHHOCTH PACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MOMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepucTUKu  nomyiasuuu.  [lomynsiuus — Kak
ouonoruueckas cucrema. Ponb HEOTHOPOIHOCTH Cpelibl, PU3NIECKUX OapbepoB
U OCOOEHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW MOMYISLIUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pacTHAas M IOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.



Okosloruyeckass  CTpykrypa  nonyisanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JIlmHamuka nonysinsauuu U e€ peryaanusa. buoTuyeckuii noTeHnual
nonyiasiuud. MopenupoBanue JUHAMUKM —nomyisquu.  KpuBble  pocrta
YUCIIEHHOCTH mnonyianuu. Kpusble BbDKMBaHMS. Perynsuus 4YuciaeHHOCTH
NOMyJSUMA: poJib (DAKTOPOB, 3aBUCIIIMX MU HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKUE cTpaTteruu BUAOB (1- u K-cTparerun).

[Tonsitue 06 3kosoruueckor Hulie Buaa. Mecroobutanue. MHoromepHas
Mozenb dKojnorndeckor Humu Jx .M. XatyunHcona. PazMmepsl 5KOIOrM4ecKou
Huy. [loTeHunanpHas U peaiu30BaHHAsT HULIH.

Bun xak cucrema nomynsnmii. Apeansl BUAOB. BUIBI M MX KU3HEHHBIE
CTpaTETnH. JKOJOTUUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJIEHUS W MUTPALUA KUBOTHBIX. buonormueckue
WHBA3UU 4y>KEPOHBIX BUIOB.

JdemoHcTpanumn

IToptpert: Jx. 1. XatunHCOH.

Tabnuupl W cxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISLIHI,
«IIpocTpaHcTBEHHass CTpPyKTypa mnonyiasuun», «Bo3pacTHele mnHpaMuabl
nonyanuny», «CKOPOCTh 3aCElEeHHs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb skosornueckor HumM k. M. Xatunnconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJIIEKIIUU )KUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CceMsH pacTeHH K
PacCeNeHUIO».

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buornieHo3 u ero crtpykrypa. Csizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

Dxocucrtema kKak oTkpeiTas cucteMa (A. k. Terncnu). OyHKIIMOHATIbHBIC
OJIOKM OpraHU3MOB B OSKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u certu. AOuoruueckue OIOKHU
skocucteM. [louBbl M wibl B 3KOocucTeMax. KpyroBopoT BeEIIECTB M IOTOK
SHEPI'UM B SKOCHCTEME.

OcHOBHbIE  TOKa3aTenu JKOocUcTeMbl. buomacca W IPOIYKLMS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIOTE€HHbIE BO3JIEHCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOCUCHEeMbl 03EP U peK. DKOCUCHEMbl Mopeli
U oKkeanog. Ikocucmemvl myHOp, J1eco8, Cmenei, nyCcmuvlHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuuns
MEK]ly aHTPOIOTE€HHBIMU U MIPUPOJIHBIMH 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
¢nopa u Payna. Cunantponmsanusi ropojackoi ¢aynsl. buomornyeckoe u
X034iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHUs OCHOBHBIX B3aMMOJICMCTBUI
OpPraHM3MOB B JKocucTeMax. Porb kackaoHozo s¢gexkma u  6udos-
30uhuramopos (Knouesvix 6u008) 6 GyHKkyuonuposanuu sxkocucmem. Ilepenoc
SHEPrUM U BEIIECTB MEXJIY CMEXHBIMH 3KOCHCTEMAMH. Y CTOMYMBOCTb
OpraHU3MOB, TMOMNYJISUMUA M SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3JEHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEeHUNl  pPASHLIX — MUN08  Ha
CYOOp2aHUBSMEHHOM, OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBbL  JKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONO2SEHHO20
6030eticmausi. MeTonoI0oTus MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIOT€HHBIX
IKOCHUCTEM.

JdemoHcTpanumn

[optper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OMOLIEHO3a»,  «DKOcucTeMa
[TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO aecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B 0dKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHASN)Y,
«IKoJoTHYecKas MUpaMuaa Yucesn, «IKOJIOrudecKas mupamMuga OMoMacchly,
«JKojorudeckas nupamuna sHeprun», «OOpazoBanue 6omotay, «llepBuuHas
cykueccus», «BoccraHoBieHHe Jsieca mocie moxapa», «IKOCHCTEMa 03epay,
«ArponieHo3», «KpyroBopor BemIeCTB U TOTOK SHEPrUU B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6opynoBaHue: repdbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena
NTUIl U 3Bepel, repoapuul KyJIbTyPHBIX U JUKOPACTYIIUX PACTECHUM, aKBApUYM
KaK MOJICJIb DKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi pa6ora «/3ydeHue pazHooOpa3us MEJIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX».

IKCKypcusi «IKCKypcHsi B TUIWYHBIA OuoreoineHo3 (B ayOpasy,
Oepe3HsiK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas o0oyiouka 3eMid, /i€ CYIIECTBYET WU
CylllecTBOBaja >XW3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o 6uochepe. Obmactu Ouochepsr u eé
cocTaB. JKuBoe BemiecTBo 6nocdepsl U ero (yHKITUH.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJI00albHOM JKOocHuCcTeMbl. JlMHAMHUYecKoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOT€OXMMHUYECKHME IUKIbI (yriepoja, a3oTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE M ILIUPOKOJMCTBEHHBIE Jieca, CTENH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BHICOKOTOpbs. KiiuMar, pacTuTenbHbIN
Y AKUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS SKHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO
MoTEeHIHAaNa U OMocepHbIX QYHKITHH.

JdemoHncTpanuun

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

Tabmuter u cxembr: «I'eocdepst 3emmn», «KpyroBopot a3zora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAEH,
«KpyroBopoT Boasl B mpupoje», «OCHOBHBIE OMOMBI cymimny, «Knmumatnyeckne
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECY,
«I1InpOKOJIMCTBEHHBIN JIECH, «Crenby, «CaBaHHay, «IlycTbiHs,
«Tponmueckuit necy.

OOopynoBanue: repOapuM pacTeHUM pa3HBIX OHOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek u oKpy:kawinas cpeaa

DKOJIOTMYECKHE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
o6uocdepy. 3arpsizHeHUE BO3AYIIHOW cpeapl. OxpaHa Bo3nyxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHne kiumara.

AHTpPONIOTEHHOE BO3JECHCTBHE HAa PACTUTEIBHBIA W JKUBOTHBIA MHUP.
OxpaHa pacTUTENIBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble NPUPOAHBIE TEPPUTOPUU
(OOIIT). borannueckue casibl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE NMPUHIMIBI YCTOWYUBOTO PA3BUTHUS YETOBEYECTBA M MPUPOJIHIL.
PanvonansHO€  TPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emun. OOIIHME 3aKOHOMEPHOCTH TIO00AIBHBIX IKOJIOTUUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOIO Kpu3Uca U €ro  BEpOsTHbIC
MOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHTAa Pa3BUTHSA OIACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemnvle ucciedo08anus nepexooa K pecypcocbepezaroweri u
KOHKYDEeHmMOCnocoonou  ouepeemure.  buonoeuueckoe  pasmnoobpaszue u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCMEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoenHuamu. Pexoncmpykyus MOpCKUX U HA3eMHbIX IKOCUCTIEM.

JdemoHncTpanumn

Tabmuupt w  cxembl: «3arpsi3HeHHe  aTMOcdepbl», «3arps3HeHue
ruapocdepbl», «3arpsizHeHne MouBbly, «llapHukoBbIl 3dekT», «Ocobo
OXpaHseMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.
Ob6opynoBanue: gororpadun OXpaHseMbIX pacTeHUN U XKUBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH pEeruoHa.



IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K peE3yJlbTaTaM OCBOEHUS
oOydJaromuMuCsl MPOrpaMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTpaMMBbl IO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHNE 00YYaIOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACIICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpasieHHoe paseumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMbL U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENHHOCTH  II€HHOCTHO-CMBICJTOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHusi KOJOTUUECKON KYIbTYpPBl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KM3HCHHBIC TIAHBI.

JIM4HOCTHBIE  pe3yNbTaThl OCBOEHUS MPOTPaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIUTATEIBHOW JICSITCIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHCKMMH  COIIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TIPUHSITHIMH B
oOlIecTBe MpaBUJIaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPa3BUTHS, PAa3BUTHS BHYTPEHHEU
NO3ULHMK JIMYHOCTH, NMATPUOTHU3MA M YBAXKEHUS K 3aKOHY U IMPaBOMOPAJIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHSI, O€pPEKHOIO
OTHOLIEHUSI K KyJIbTYPHOMY HACJIEAWI0 U TPAJULIMAM MHOTOHALIMOHAJIBHOIO
Hapoja Poccutickor denepanuu, Npupoae U OKPYKaroIIEH cpeie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJIKHBI OTpakaTh TOTOBHOCTbD 51 CIIOCOOHOCTH oOydJaromuxcs
PYKOBOJICTBOBAaThCSA C(HOPMUPOBAHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH,
CHUCTEMOU IIEHHOCTHBIX OPHUEHTAIMW, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUU,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIIECTBa,
paclIMpeHue >KMU3HEHHOrO ONBbITA W OMNbITAa JIEITEJIBHOCTH B MpoOLEcce
peanu3aly OCHOBHBIX HAIPaBICHUN BOCHMUTATEIbHON AESATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33]1a4, BHITTOTHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTSIMU
U COIMAJIbHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX U UCCIENOBATEIbCKUX 3aJla4, YBaXXKUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB NPHU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaKIaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, roproctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSLIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO U NaMATHUKAM
OpUPOJbI, JOCTUXKEHHUSIM Poccuum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyAc,

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKHMX YUEHBIX B CTAHOBJEHUE U
pa3BUTHE OHOJOTHH, MOHUMAHUS 3HAYECHHs OMOJOTMHM B TO3HAHUU 3aKOHOB
OPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 00IECTBA;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pPOJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHSITHUS LIECHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOM TMpUPOABI H €&
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HbIX BHAX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISTH KAU€CTBA TBOPUECKON JTUNYHOCTH;

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

NOHMMAaHUE W pealn3alus 370pOBOro M Oe30macHoOro olpasza XKU3HU
(3mopoBoe  mUTaHWE, COOJIOJICHHE TUTMEHUYECKHX MpPaBUI U HOPM,
cOQJIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/AbIXA, peryispHas Qusndeckas
aKTHUBHOCTB), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIECHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHMMAaHWE LEHHOCTU IPAaBWI WHIAUBUAYAIBHOTO H KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYalMSAX, YIPOXKAIOMUX 3J0POBBI0 WM KU3HU
JIIOJCH;

OCO3HAHWE  TMIOCIEACTBUA W  HENPUATHUS  BPEAHBIX  MPUBBIYEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JIOOHE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOU
HaINpaBJIECHHOCTH, CIIOCOOHOCTD VHUIMAPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBIIIOJHSITH TAKYIO €S TEIbHOCTD;



UHTEpPEC K pa3auuHbiM cdepaMm npodecCuoHaNbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIieil mpodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

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

7) 3KOJIOTN4€eCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKHU II€JIeCO00pa3HOE OTHOUIEHHE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

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

OCO3HaHME II100aJBHOT0 XapakTepa dKOJIOTHYEeCKUX MpoOjeM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPH PEIIeHUH MpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  NIPHUPOJE,
HAIPABJIICHHBIX HA COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMpHUSITUE JCUCTBUM, MNPUHOCAUIUX BpEJ OKpYXKarolen
OPUPOJHOMN Ccpejie, YMEHUE MPOTHO3UPOBATH HEOIATONPUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEAOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTMYECKON
KyJbTYpBl, OMNBITA JESITEIIBHOCTH AKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBLHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTHYECKOW  JESATEIBHOCTH
HKOJIOTMYECKON HAMpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TMOJUKYJIHTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYIbTYpPhI KaK CpeCcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crnenuPuKU OUOJIOTMM KaK HAyKd, OCO3HaHWUS €€ poiu B
dbopMHUpPOBaHUHN PAMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LETOCTHOTO
NpeCTaBlIeHUs: 00 OKPY>KAIOIIeM MHUPE Kak O €IMHCTBE MPUPOJIbI, YETOBEKA U
oOmiecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecriedyeHns: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpOoOJIeMbl  pa3BUTHUSA
YeJI0BeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHuss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
WCITIOJIb30BAHUIO TIPUPOJTHBIX PECYpCOB M (OPMHPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIEHUsI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHOW  T'PAMOTHOCTH  OOYYarOIIMXCA,
dbopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHMS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4aeMble 3HAHUS IS



aHanu3a U OOBSICHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIINX B HEM
M3MEHEHUI, YMEHHUE JieJaTh 00OOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAaYUYHBIX
(paKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIECHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT UHANBUAYAIBHO U B TPYIIIE;

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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yibTaTbl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMpPEIMETHBIE)  OOICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KAPTUHBI MUpa U CIECHUPUKY
METOJOB TIO3HAHMs, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, NMPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJOoBaHWEe, HAOJIOJCHUE, H3MEpPCHHE,
IKCIEPUMEHT | Jpyrue); YHUBEPCAJIbHbBIE y4eOHbBIC JEeUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), OO0ECIECUNBAIONINE
¢dopmupoBanue (yHKIIMOHAIBHON T'PAaMOTHOCTH U COIMAIBHOM KOMIETEHIIUU
OoOy4JarIMXcs; CHOCOOHOCTh OOYYAIOIIUXCS  HMCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWSA W  YHUBEPCAJbHbBIC
yueOHbIe IEUCTBUS B TIO3HABATEIHHOM M COLMATIBLHOM MpPaKTHUKE.

B pesynbrare wu3ydeHus OHWOJOTMM Ha YPOBHE CpEJHEro oOIIero
oOpa3zoBaHus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIbHbBIE
YHHUBEpPCAJIbHbIE Y4YeOHbIE JEMCTBHUS, KOMMYHUKATHBHBIE YHUBEpCAIbHbBIC
yueOHbIC JICWCTBHS, PETYIATHBHBICE YHHUBEpCajdbHblE Yy4ueOHBbIC JEHCTBUS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHbIe PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaeHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOATENHbHO  (OopMynUpOBaTh U  aKTyalIH3UpoOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIIeHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKUX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTHUMU NOHSATUIMU);

ONpEeNeNATh LeNu ACATEIbHOCTH, 3ajJlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTb pE3YJIbTaThl JEATEIbHOCTH C IOCTaBICHHBIMU
LETISIMU;

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

CTPOUTH JIOTMYECKHE paCCYX JeHUS (MHIAYKTHUBHBIE, AEAYKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIIECHUU B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPA3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX K HEMAaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB ILEJISAM, OIICHUBATH PUCKH TOCJICICTBUN IEATEIHPHOCTH;

KOOPJMHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH HM  TPOCKTHOU
NCSATENBHOCTH, HABBIKAMH  pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYSCKUX
3aJ1a4, IPUMECHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH 110 TMOJIYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTUCH, KITFOUEBBIMHU MTOHATUSAMU U METOIaMHU;

CTaBUTh W (POpMYyIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIbHOMN
JCSATEIIBHOCTH U )KM3HCHHBIX CUTYaITUsX;

BBISIBJISITE NMPUUMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHI JJIs JOKa3aTellbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATHh TOJYYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII TOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00acTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJICH, IIPEJIaraTh OPUTHMHAILHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX WHGMOpMaIuu (TeKcTe
y4e0HOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTeparype, OMOJIOTUYECKUX
CJIOBapsiX W CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIM3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETIPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aNPOCHI ¥ MPUMEHSITh PA3JIMIHBIE METO/IBI TIPU MTOUCKE U
orbope Owonornyeckor wuWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYI0 (OpMY TMpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHboOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTUYeCcKue 3HaKU U CUMBOJIBI, (pOpMyJibl, a00OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAITHOCTH;

BJaJ€Th  HAaBbIKAMM  pACMO3HAaBaHMS M  3alIUTBl  MHQPOpPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgBiaeHue YHMBEPCATbHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) oOmenue:

OCYLIECTBJISITh KOMMYHHMKallMM BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JUAJOre WJIM AUCKYCCHUHU IO CYIIECTBY OOCYXKIAaeMOUN TeMbl
(yMeHHe 3alaBaThb BOINPOCHI, BbICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBIMOJHEHUS MIPeAJIaraeMou 3a7auu, yUUThIBaTh UHTEPECHl U COTJIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU JIUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHUSA, NMOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUMH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIA/IETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TIOHUMATh
HAMEpPEeHUs JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyarpoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl 1eATeJbHOCTD:

NOHMMAaThb ¥ HUCIIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHUMH OHOJOTMYECKOW  IMpOOJIEMBI,
00OCHOBBIBAThH HEOOXOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aMMOJICHCTBHS TIPH PEIICHUH YU4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUH € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)10I0 WieHa KOJJIEKTHBA,

OPUHMMATh IL€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUSA IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpeensiaTe pojiu ¢ y4€TOM MHEHHMI YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaTbl
COBMECTHOM padOTHI;

OLICHMBAaTh KadyeCTBO CBOET0 BKJIAJa M KAXKIOrNO y4aCTHHKA KOMaH[bl B
oOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3UIUU HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh IO3UTHUBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCAIbHBIMHU PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopranuszauus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMWS JUIS BBIABICHHSA MpPOOJIEM M UX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsAX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IIEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JCHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K )KUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;



CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ IO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 3a7a4d B
00pa3oBaTeNbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEHICHUs NOpoOJieMbl € Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHUI ;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIIUPOKON JSPYAUIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/JI€Th HABBIKAMHM IIO3HABATENIbHOM pedeKCUd KaKk OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBaHHUM, UCTOJIB30BaTh MPUEMBI PEQIICKCUU IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHU)KEHHIO;

IPUHMMAaTh MOTHBBI WM apryMEHTBl JPYrMX IIpH aHAIU3€ pPE3yJbTaTOB
NEeSATENBHOCTH;

3) npuHsiTHe cedsi M IPYrux:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENBHOCTH;

NpU3HABATh CBOE MPABO U MPaBO JPYrHX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € HO3UIMU JPYTOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJabTaThl OCBOCHHS COJACpKaHUS Yy4eOHOTO mMpeaMeTa
«buonorus» Ha yrayOoJéHHOM YypOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuabHOro  00ydeHHMS oOydarommxcss Ouosioruu. OHH  BKIIIOYAIOT:
cneruuyeckue aJis OMONIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
0 OCBOGHHWIO, HWHTEPHpPETallM © NpeoOpa3OBaHUIO 3HAHUW, BUIBI
JESTEIHHOCTH TIO TOTYYEHUI0 HOBBIX 3HAHUH M MX NMPUMEHEHHUIO B PA3IHMYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX KU3HCHHBIX CcUTyanusx. I[IpenMerHbie
PE3yNBTATHI IPEJICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

[IpenmeTHbBIe pe3ynbTaThl OCBOEHHUs y4deOHOTro mpemmera «buomorus» B
10 knacce nOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥ PEHIEHWH TPOOJIEeM  PpalrOHATBHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJE POCCHUHCKUX € 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEeMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONHE OMOJIOTUYECKUE TEPMUHBI W TOHATHS (JKWU3Hb, KIIETKA,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJAlMs, CaMOBOCHPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounass teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacyeacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYyJIbTYPHBIX  pacTeHHWi), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MIEPBOTO MOKOJICHUS, PACHICIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaensa, TrOMOJOIMYECKUX pPSAIOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. . Basuiosa), [IPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHNE OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS, MCTOJb3yEMBbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OmMHcCaHWEe, HU3MEpEHUue,
HaOJI0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacCTeHUH, KMBOTHBIX M YEJOBEKAa, CTPOCHHSI OpPraHOB U
cUCTEM OpraHoOB  pacTEHHU, KUBOTHBIX, YeJioBeKa, POLIECCOB
KU3BHEACATEILHOCTH, MPOTEKAIONIUX B OpPraHU3MaxX pAaCTCHHH, >KUBOTHBIX H
YeJioBeKa, OMOJIOTMYECKUX TPOIEccCOB: OOMEHa BeleCTB (MeTadoyIu3M),
IpeBpaIieHus YHEPTUH, OPOKEHHS, aBTOTPO(HOrO U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO03a, MeHo3a, raMeToreHesa,
sMOpHOreHesa, MOCTIMOPHOHAIILHOTO pa3BUTHS, Pa3MHOXEHUS,
WHIMBUIYaJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICHCTBUS TEHOB,
reTepo3rca, HCKYCCTBEHHOT0 0TO0Pa;

YMEHUE YCTaHABJIMBATh B3aUMOCBSA3U MEXKIY OPraHOMIAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHMEM KIETOK pa3HbIX TKaHEHM W MX (DYHKUMSIMH, MEXKIY
OpraHamMM M CHCTEMaMU OpPraHOB y PACTEHMi, KMUBOTHBIX M YEJOBEKa M HX
(GYHKIUSAMH, MEXKIY CHUCTEMAaMH OPraHOB M WX (DYHKIHMSIMHU, MEXAYy dTanamMu
oOMEHa BENIeCTB, JTalamMd KIETOYHOTO [HMKJIA ¢ SKHU3HEHHBIX IHKIIOB
OpraHU3MOB, dTanaMu 3MOPUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM U (HDEHOTHIIOM,
¢dbeHoTumnoM u pakropamu cpeabl OOUTAHUS;

YMEHUE BBISIBISATH OTJIUYUTEIbHBIE TPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE
pacTEHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY I JIOKa3aTellbcTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKHUX TPYIIIL,

yMEHHE pemiaTh OWOJOTHYECKHE 3aJayd, BBIABIATH MPUIUHHO-
CJIE€/ICTBEHHBIE CBSI3U MEXKAY HCCIETYEMbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W IPOTHO3bI HAa OCHOBAHUM IOJYYEHHBIX
pPE3YIbTATOB;

YMEHUE BBINOJHATH Ta00OPATOPHBIE U MpPaKTHUYECKHE padOThl, COOIIOAATh
npaBmiIa nmpu pabote ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, HOPMYIUPYS IENb HCCIEIOBAHUS, AHAIM3UPOBATH TMOJYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHHE Yy4acTBOBATh B YUEOHO-UCCIIENOBATEILCKON paboTe 1Mo OUOIOTHH,
HKOJIOTUU W MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABISATH TOJYYCHHBIE  PE3yJbTaThl HA  YIYCHUYECKUX
KOH(EpEeHITHSAX;

yMEHUE OIICHUBATh ATUYECKUE ACIEKThl COBPEMEHHBIX MCCJIEIOBAHUN B
objactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



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

YMEHHE OCYILECTBIIATh OCO3HAHHBIM BHIOOp OyAylIied npodeccrnoHanbHOU
IESITeIbHOCTH B oOmacT  OWMONOTHH,  MCIOWIMHBL, OHOTCXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBIILICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBIEHHBII Ha  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIEH Mpodeccur U MpoAoIKEHUE OMOJIOTHYECKOro 00pa3oBaHUs
B OpTraHU3alMsIX CPEIHETO TPOPECCHOHATBLHOTO U BBICIIETO 00pa30BaHUs.

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

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpA, B MO3HAHWU 3aKOHOB MPUPOABI M PEIICHUH DKOJIOTHYECKHUX
npo0JieM 4YelOoBEeYEeCTBA, a TakKe€ B PELIEHWU BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHNS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupo/ie, oOIIEeCTBY, YEJIIOBEKY, O BKJIaJIE POCCUNUCKUX U 3apYyOEKHBIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJETh CHUCTEMON OHOJIOTHYECKUX 3HAHWH, KOTOpas BKIIIOYACT
OmpeNieSieHUs] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTHYECKUX
TEPMUHOB M TOHATUH (BUJ, dKOocHCTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPUHU
(aBomrormonHass teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsI DBOJIIOLUH),
yuenusi (A. H. CemeprioBa — o0 MmyTsAX M HampaBieHUsX 3Bojoruu, B.H.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxonacrea K. M. bapa), nmpaBuna (MUHEMyMa
1O. JIubuxa, sKonorudeckoil mupaMuIbl SHEPTHH), TUIOTE3bl (TUIOTE3a «MUpa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEJAOBAHUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OIHKCaHMEe, U3MEPEHHE, HAOMIOJEHUE, DKCIEPUMEHT), CIOCO0aMu
BBISIBJICHUS U OLICHKU aHTPOIMOTEHHBIX U3MEHEHHI B MIPUPO/IE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
9KOCHUCTEM U Omocdepsl, CTaOMIM3UPYIOMIEro, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONATPUYECKOTO u CUMIIATPUUECKOTO
BUJ000pA30BaHus, BIUAHUS JABWKYIIUX CHJI DBOJIONMKA Ha TeHO(OHT
HOITYJISIUHU, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUs
HAIPaBJICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W TMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBA3UM MEXKIY MPOLECCAMH 3BOJIOLNH,
JOBIKYIIUMU CUJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMH PAa3JIUYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBA3€d OpPraHu3MoOB B COOOIIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHNN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY IS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHCTEMATUYECKHX TPYII, B3aMMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA YEJIOBEUECKHX pac, HEOOXOJAMMOCTH COXpaHEHUs
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHWOJOTHYECKHE 3aJadyd, BBIABIATH MPUYUHHO-
CIICJICTBEHHBIC CBS3M MEXAY HMCCIEAYEeMBIMH OMOJIOTHMYECKUMHU TMPOLIECCaMU U
SABIICHUSIMHU, [I€laTh BBIBOJBI W TPOTHO3BI HA OCHOBAHHM MOJYYEHHBIX
pe3yIbTaToB,;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMIOIATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JTaOOpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHHBIMA
cpeacTBamu, (HOpMYIUPYs IeNb HCCIEIOBAHMS, aHAIM3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl U IeTaTh BHIBOJIBI;

yMEHHE y4acTBOBATh B YUEOHO-HMCCIIEIOBATEILCKON paboTe 1Mo OUOJI0THH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBISATh IOJNYYCHHBIE pE3ydbTaThl Ha  YYCHHYECKHX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIOTE3bl W TEOPHUU O TMPOUCXONKICHUH IKU3HH,
YeloBeKa M YeNOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIocobax
Npe0TBpalleHHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp OynyIiel mpodeccuoHanbHON
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIyONATh  TO3HaBaTEIbHBIA  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH mpodeccuu u
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUsS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumenoBanue KosmmuyecTBo yacos
Ne DJIeKTpOHHbIe (I (POBbIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpamMmel padoThI padoThI
1 buonorus kak Hayka 1
) JKuBbie CUCTEMBI U UX 5
M3y4YeHue
3 Brosorns xineTkn 2 0.5
Xumuyeckas
4 10 1
OpraHu3alus KIeTKN
5 Crtpoenue u QyHKITUN g 5
KJIETKH
OOMEH BEIIECTB U
6 IIpeBpaleHNue SHEPTUHU 9 1
B KJIETKE
HacnencrBennas
7 nHpopMmanus u 9 0.5
peanu3anus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PazmHoOxeHue n 8 1.5




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
HACJIENCTBEHHOCTH U
11 2 0.5
N3MEHYMBOCTHU
OpPraHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HaCJIEACTBEHHOCTH
13 3aKOHOMEPHOCTH 6 .
U3MEHYMBOCTHU
14 I'enernka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1
Brnortexuonorus u
16 CUHTETHYECKAS 4
ouosorus
17 Pe3epBHOE Bpemst 1
OBILIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KVIACC

Ne
/o

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acos

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoTsI

duexkTponHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypChl

3apoxaeHue u
pa3BHUTHE
IBOJTFOIIMOHHBIX
MpEJICTaBICHU B
ounosioruu

MukposBontonus u eé
pe3yIbTaThl

14

MakposBostonus u eé
pe3yabTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBeKa —
AHTPOIIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HAaJIOPraHU3MEHHbBIX
CUCTEM C OKpYKarolen
cpenou

0.5




Opra"nusMmel U cpeaa
7 P ped 9 15
oOnTanus
DKOJIOTHSA BUIOB U
8 o 9 0.5
TTOTTYJISITAHA
DKO0JIOTHS COOOIIECTB.
9 DKOJIOTHYECKHUE 12 0.5
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCHUCTEMA
YenoBek u
11 6
OKpyXarolias cpeza
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB II0 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypcbl

buonornsa xak koMIniekcHas
HayKa M KaK 4acCTb
COBPEMEHHOTO OO0ITeCTBa

JKusrlie cucTteMbl U UX
CBOMCTBA

YpoBHEBas opraHuzanus
KUBBIX CHCTEM

Hctopus OTKpBITHS U
W3YYEHUS KIIETKU.
Knerounas teopus

Meto1bl MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTueckas pabota
«3yueHne MeTo10B
KJIETOYHOU OmoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnanbHoe
uentpudyruposanue, [TL[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHbl€ BelllecTBa
KJIETKHU, UX OMOJIOrn4ecKast
poJIb

Oprannueckue BEIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnas pabota
«O0HapyxeHne 0EIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin»

0.5

CpoiicTBa, KIaccupUKaIus 1
byHKIIMN OETKOB

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

11

Opranuueckue BelecTBa
KIETKH — JIAMHAIBI

12

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

0.5

13

Crpoenue u ¢pynkuuu ATO.
Jpyrue
HYKJI03UATpUdoCchaThl
(HT®)




14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meroas! CTpyKTYpHOHI
Oouoaoruun

16

Tumel KIETOK.
[IpoxapuoTnueckas KieTka

17

Crpoenne syKapruOoTHYECKOU
kJeTku. [IpakTnaeckas
pabora «/3y4yeHue CBONCTB
KJIETOYHOU MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomMeMOpaHHbBIE
OpPTraHOUIBI KJICTKH.
[IpakTudeckas padota
«M3yueHue TBUKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHEIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TUTACTU/IBL.
JIaGoparopHas paboTa
«MccnenoBanue miuazmMoiamnsa
U JISTUIa3MOJIN3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKIUH S1pa

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
paborta «3ydeHue cTpoeHust
KIIETOK Pa3JIMIHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTMCCUMITSAIINS — JIBE
CTOPOHBI METa0OTU3MA.
Tumsl o0OMeHa BEIEeCTB.
JlaGopaTtopHnas pabota
«M3yueHue KaTaqTuTHIECKON
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTaboau3ma.
JlaGopaTopHas pabota
«3yuenue
(bepMEeHTaTUBHOTO
pacleryieH s epoKCcuaa
BOJIOPO/JIa B PACTUTENBHBIX U

0.5




JKHUBOTHBIX KICTKaxX»

26

Benku-akTuBaTOphI U OEIKH-
WHTHOUTOPEI

27

ABTOTpO(DHBINA THIT 0OOMEHA
BEIIIECTB

28

doTtocunres

29

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

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenust.
JlaGopaTtopHnas pabota
«CpaBHEHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUS»

31

AdpoOHbBIE OPraHU3MBbl.
Dranbl SHEPreTUYeCcKOro
obmeHa. DHeprus
MeMOpPaHHOTO rpaiueHTa
poToHOB. Cunte3 ATO:
Pa6oTa nporonHoit AT®-
CUHTA3bI

32

O06006111EHNE U
CHUCTEMATH3aIMsl 3HAHUH 110
Teme "OOMEH BEIIECTB U
MPEBpaIllCHUE SHEPTHH B




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

33

Peakunu marpudHoro
CHHTE3a

34

Tpanckpunuus —
MarpuyHslii cuHTe3 PHK

35

Tpaucnsauus u e€ ramnbl

36

KonnpoBanne aMMHOKHCIIOT.
Ponb pubocom B Ouocunrese
Oenka

37

Opranuzanus reHoMa y
MPOKApUOT U FYKapHOT

38

MouekynsapHble MEXaHU3MBI
9KCIIPECCUU TC€HOB Y
3yKapuoT

39

Bupycbl — HekIIeTOYHbBIE
(hOPMBI KU3HU H
oOJIMTaTHBIC TAPA3UTHIL
[Tpaktuyeckas padora
«Co3/1anue MoIei BUpyca»

0.5

40

Bupycuble 3a0051eBaHus
YEJI0BEKA, )KUBOTHBIX,
pacTeHui

41

HanoTexHonoruu B




OUOJIOTUU U MEIULIMHE

42

JKM3HEeHHBIN MUK KIIETKU

43

Marpuussiii cuare3 JTHK

44

Xpomocowmel. JlabopaTopHast
pabota «M3yuenue
XpOMOCOM Ha I'OTOBBIX
MUKpOTIpenapaTax»

0.5

45

Jlenenue KIeTKH — MHUTO3

46

Tunsl kietok. Kapuokunes u
IUTOKWHE3. Perysmus
YKU3HEHHOTO ITHKJIA KJICTOK.
JlabopaTtopHnast pabota
«HaOmronenne MmuTosa B
KJIETKaX KOHUMKA KOpeIlKa
JyKa (Ha TOTOBBIX
MHKpOIIpenaparax)

0.5

47

O06o01menue u
CHCTEMAaTU3alMs 3HaHUH 10
TeMaM "HaciencTBenHas
nHpOpMaIUS U pean3anus
ee B kireTke", "Ku3HeHHbIN
LUKJI KJIETKH" /
KontponpHas padoTa no
TeMe "Peakiiuu MaTpu4HOTO
cuHTe3a"

48

OpFaHI/ISM KaK €INHOC IICJII0C




TxaHu pacTeHUN.
JIaboparopHas paboTa

49 y 0.5
«M3ydyeHne TkaHeN
pacTeHuin»

TKaHM KUBOTHBIX U

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

Opranbl. CucTEMbI OPTraHoB.

51 JlabopaTtopHnast pabota 0.5
«M3ydeHne opraHos ’
LIBETKOBOT'O PACTEHUS»

52 Omopa Tena opraHu3MoB

53 JIBI>KEeHHE OPTaHU3MOB

54 [Tutranue opranu3MoB
[TuTanue NO3BOHOYHBIX

55 KUBOTHBIX.

[TumeBapurenpHas cucreMa
YernoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

53 Tpancnopr BemiecTB y
OpraHU3MOB

59 KpoBseHnocHas cucrema

ITO3BOHOYHBIX > KNBOTHBIX U




YCJI0BCKa

60 Brienenue y opranusmosB

61 3amura y opraHusMoB

2 NmMmmyHHas cucrema
YesoBeKa

63 Paznpaxumocts n
peryssiius y OpraHu3MOB
['ymopanbHas perynsmnus u

64 SHJIOKPUHHAs CUCTEMA
YKUBOTHBIX U Y€JIOBEKa

65 @OopMBI Pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pa3zmMHOXKEHUE

67 Meiio3
I'ameTorenes. O6pa3zoBanue
Y Pa3BUTHUE MOJIOBBIX KIIETOK.

68 JlaGopaTopHas pabota 0.5
«3yueHue cTpoeHus '
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

69 NuauBuayanbHoe pa3BUTHE
OpraHU3MOB — OHTOT'€HE3

70 3akaJKa OpraHoB U TKaHEH
13 3apO/IbIIIEBBIX JIUCTKOB

71 Poct u pa3BuTHE KUBOTHBIX. 0.5




JIaboparopHas pabota
«BpIsiBIIEHUE TPU3HAKOB
CXOJICTBA 3apO/blIIEH
MMO3BOHOYHBIX YKUBOTHBIX)

72

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

0.5

73

O60061eHue u
CHUCTEeMaTH3als 3HaHUI 10
teMe "CTpoeHue u pyHKIUU
opranu3moB" / KoHTposibHas
pabora o Teme "CtpoeHue u
GbyHKIIMA OpaHU3MOB"

74

Hctopus ctaHoBIECHHS 1
pa3BUTHS TCHETUKU KaK
Hayku. OCHOBHBIC TIOHSTHS U
CHMBOJIBI T€HETUKH.
JlaGopaTopHas pabota
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX
UCCIIEIOBAHMID

0.5

75

3aKOHOMEPHOCTH
HaclieI0BaHUs TPU3HAKOB.
MoHorubpunHoe
CKpeLI1BaHHE.

0.5




[TpakTuyeckas pabora
"N3yueHue pe3ynpTaToB
MOHOTHOPHUIHOTO
CKpEeILMBaHUS Y 1p030duibl"

76

[MuTomornueckre OCHOBBI
MOHOTHOPUHOTO
CKpEITUBaHUS

77

AHanm3upyouiee
ckpeniuBanue. HenonHoe
JAOMHUHHPOBAHUC

78

JlurnbpuHOE CKpeInBaHUE.
[IpakTnueckas pabora
«3yueHue pe3yabTaToB
JTUTHOPUTHOTO
CKpEILUBAHUS Y
TPO30(PUITBDY

0.5

79

L{MTOIOrHYECKIE OCHOBBI
JTUTHOPHUTHOTO
CKPEIMBAHUS

80

CHGHJ’ICHHOG HacJI€JOBaHUC
IIPpU3HAKOB

81

XpoMocoMHast Teopus
HACJIEJICTBEHHOCTHU

82

I'eneTuka nmona

83

I'enoTHn Kak 1eI0CTHAS
cucreMma




84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTCHUH,
JKUBOTHBIX U YEJIOBEKa

85

M3MeHYnBOCTb IPU3HAKOB.
Bunpl n3MeHuuBOCTH

86

MoaudukanroHHast
N3MEHYUBOCTH

87

Bapuanuonsslii psa u
BapUalMOHHAS KPUBasl.
JlabopaTtopHnast pabota
«HccnegoBanne
3aKOHOMEPHOCTEN

MO (DUKAITUOHHO N
n3MeHunBOCTH. [locTpoeHue
BAapHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBOW»

0.5

88

I'enoTunuueckas
W3MEHYHBOCTD.
KomMmOunarusHas
M3MEHYHMBOCTD

89

MyrannonHnas
U3MEHYHUBOCTD.
IIpakTuyeckas padora
«MyTtanuu y 1po3o¢uisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5




90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO TpoIecca.
OnUreHeTHKa U
SIMI'CHOMHKA

91

Oo6o06menne n
CUCTEMAaTH3alus 110 TEME
"I'eneTuka - Hayka o
HaCJIEICTBEHHOCTU U
M3MEHUYMBOCTH OpPraHu3MOB"
/ KonTposabHas paboTa no
teme "I'enernka"

0.5

92

I'eneTnka yeoBeKa.
[IpakTrueckas padota
"CocraBiicHHE U aHAJIHN3
pOI0CIOBHOM"

93

MeTo bl METUITHHCKOU
T€HETUKHU

94

3HaueHue METUITMHCKON
FeHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJioBeKa

0.5

95

OCHOBHBIE IOHATHS
cenekuu. JlabopatopHas
pabota "U3ydyeHue copToB
KYJIBTYPHBIX PACTEHUH U
MOPO/JT TOMAITHUX

0.5




KUBOTHBIX"

96

MeTo1bl CENEeKIIMOHHOM
paboTsr. JlaboparopHas
paborta "U3yueHne MeTo10B
CEJICKIIUU pacTeHui"

97

JocTmwkeHus ceeKIuu
pacTeHUH U KHUBOTHBIX.
[IpakTueckas pabota
"[IpuBuBKa pacTeHni"

98

CoxpaHeHue, u3ydeHue u
UCIOJIb30BAHUE
TeHETUYECKUX PECYPCOB

0.5

99

broTexHoN0THA KaKk HayKa U
OTpacib MPOU3BOICTBA.
[IpakTuueckas padota
"U3yueHne 0ObEKTOB
onotexHooruun"

100

OcHOBHBIC HaITpaBJICHUA
CHUHTETHYECKHUIH OMOJIOrHH

101

XpOMOCOMHaH U IrCHHas1
HHIXCHCPUS

102

MenunuHackue
OMOTEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBarte/ibHbIE

pecypchbl

DBoJtolMoHHas Teopus Y.
JapBuHa

JIBrKyIye CHbl
SBOJTIONNH BUAOB 10 Y.

JapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOU TEOpUH
ABOJIIOLINH

OTansl BOIIOIHOHHOTO
mponecca:
MUKPOSBOJIIOIHUA U
MAaKpO3BOJOIUSA

[Monmynsauus —
3JIEMEHTapHas eMHULIA
3BOJIIOIUU

3aKOH r€HETUYECKOTO
paBHOBecus Jlx. Xapau, B.

0.5




BaiinGepra. JlabopatopHas
pabota «BrisiBeHUE
M3MEHYMBOCTH Y 0coOei
OJIHOTO BHJIA»

OneMeHTapHbIE (HaKTOPHI
IBOJFOLUU

Dddext ocHoBaTEISI.
DddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpaunu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJioruyeckas

11

EcrecTBennslit oTOOpD —
HaIpaBJISIOMHN PaKTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MHUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«U3yuenune apomopho30B
Y MIMOAJANTaUi Yy
pPacTeHUI U )KUBOTHBIX)

0.5

14

ITpumepel
MPUCTIOCOOTICHUH Yy

0.5




OpraHu3MOB:
MOp(}OJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MTOBEJICHUECKHE.
JlabopaTtopHnast pabota
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
11eTIECO00PA3HOCTHY

15

Bun, ero xpurepun n
cTpykTypa. JJaboparopHas
pabora «CpaBHEHHE BUIOB
o MOP(OJTOTHYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoo6pazoBanue kak
pe3ynbTaT
MHKPOIBOJTIOLUN

18

CBi13p MHKPOSBOJOIOUH U
SINICMHOJIOIMH

19

Maxkpo3BoroIus.
IlaneonTosiornyeckre
METO/IbI U3yUYEHUS
SBOJTIOIHNHU

20

buoreorpaduueckue




MCTOAbI U3YUCHUS
9BOJIIOIINHA

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IBI
HU3YUCHUA 5BOJIIOINU

22

MonekynsapHo-
FeHETUUECKHE,
OMOXUMHYECKHE U
MaTeMaTUUECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
9BOJFOLIUU

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
DBOJIIOLIUU

25

Hay4nple runote3bl
MIPOMCXOXKIACHUS )KM3HN Ha
3emie

26

JloHayuHbIe
IIPENICTaBIICHUS O
3apOKACHUM KU3HU

27

OCHOBHBIE 3TaIbl
HeOpFaHI/I‘-IeCKOI‘/’I
9BOJIIOIINHA

28

I'unote3sl 3apOKACHUA




KHU3HHU

29

Ucropus 3emiin 1 MeTOABI
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onucanue
MCKOIIA€MBIX OCTaTKOB
JPEBHUX OPraHU3MOB»

0.5

30

HaganpHbIe dTarmsl
OPraHN4YeCKOU IBOJIIOIUU

31

OBOJIIOIMS DYKAPUOT

32

OCHOBHBIE ATaIbI
IBOJTIOIIMH PAaCTHTEIHLHOTO
mupa. [Ipakrnueckas
pabora «3y4yeHue
0COOEHHOCTEHN CTPOCHHUSI
pacTeHui pa3HbIX
OTJICTIOB»

0.5

33

OcHOBHBIE ATaIbI
ABOJIIOIINH KUBOTHOTO
Mupa

34

OBOJIOLMS )KUBOTHBIX.
IIpakTuyeckas padora
«3yuenne ocobeHHOCTEH
CTPOEHHMS MO3BOHOYHBIX
JKUBOTHBIX»

0.5

35

PasButue xu3au Ha 3emie




I10 5paM U Mnepruoaam

36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpemMeHHasl cuctema
OPraHWYECKOTO MHpA.
OcCHOBHBIE
CHCTEMATUYECKHE TPYIIIIBI
OpPraHu3MOB

39

O6061eHue u
cUcTeMaTu3alus 3HaHUH
0 TeMaM
"MUKpPOAIBOJIOIUSA U €€
pe3yabTaThl”,
"Makpo3BOJIIONMS U €€
pe3ynbTaThl'/
KonTposbnas pabora no
TeMme "DBonronuga”

40

AHTpOHOJ'IOFI/IH — HayKa O
YCIIOBCKC

41

PazButue npencrasieHui o
MIPOUCXOXKIACHUHN YETIOBEKa

42

MecTo 4YeIoBeKa B CUCTEME

0.5




OpPraHUYECKOTO MHpa.
JIaboparopHas paboTa
«3yueHune ocobeHHOCTEM
CTPOCHHSI CKeJleTa
YeJI0BEKa, CBA3aHHBIX C
MPSMOXO0XKICHUEM)

43

JIBKyIIHE CHIIBI
aHTPOIIOTEHE3a

44

CooTHoIIeHNE
OUOJIOTHYECKUX U
COLIMANIBHBIX (PAaKTOPOB B
AHTPOTIOTEHE3E

45

OCHOBHEBIE CTaIUN
aHTPOTIOTeHE3a

46

ITaneoreneTuka u
IaJIeOreHOMHUKA

47

9BOJ’IIOI_[I/I5I COBpPEMEHHOI'O
YCJI0BCKa

48

UYenoBeueckue pachl.
[IpakTuueckas paboTa
«M3yueHne SKOJI0THIECKUX
aJanTalHi YeI0BeKay

0.5

49

MexaucIuIIMHApHbBIC
METO/Ibl AaHTPOTIOJIOTUH

50

3apO)KI[eHI/IC " Pa3BUTHC
OKOJIOTHH




51

MeTo1bl SKOJIOTHH.
JlabopaTtopHnast pabota
«M3ydyeHne MeTo10B
9KOJIOTUYECKUX
HCCIIEIOBAaHUID)

0.5

52

3HaYeHNE DKOJIOTHYECKAX
3HAHUI QJ1 YeJIOBEKa

53

Dkojnorudeckue pakTopsl

54

AlGuoTtudeckue (HakTopsl.
CBeT Kak 3KOJIOTUYECKUI
(dakrop. JlaboparopHas
pabota «BrIisiBieHne
MPUCTIOCOOIECHUI
OpPraHU3MOB K BIHMSIHUIO
CBETa»

0.5

55

AbGunoTtndeckue (HakTopsl.
Temneparypa kax
9KOJIOTHYECKU (hakTop.
JlaGopaTopHas pabota
«BpLsiBIEHUE
MPUCTIOCOOICHUI
OpPraHU3MOB K BIHSIHUIO
TEeMIIepaTypb»

0.5

56

AbuoTtnueckue (GpakTopsl.
BiaxxHOCTB Kak
9KOJIOTUYECKUH (aKTop.
JIaGoparopHas paboTa

0.5




«AHaToMHUYeCcKue
0COOEHHOCTH PacCTeHUH H3
Pa3HBIX MECT OOUTAHUS)

57

Cpenbl oOuTaHus
OpraHu3MoOB

58

buosornueckue puTMsl

59

Xuznennsie Gpopmbl
OpraHU3MOB

60

buoTtnueckue GakTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJIECUCTBHUH IS
CYIIECTBOBAHUS
OPraHu3MOB B CpeJIe
obuTaHusg

62

OKOJOTHYECKUE
XapaKTEPUCTUKU
MTOMYJISIIHH

63

OCHOBHBIC TTOKa3aTeIIN
MOoMyJIAIHU: YNCICHHOCTD,
INIOTHOCTDb, BO3pACTHAA U
I10JIOBas CTPYKTYpa

64

OcHOBHBIE IOKA3aTeNN
HOIMYJISALUH: POKIAEMOCTb,
IIPUPOCT, TEMII pOCTA,
CMEpPTHOCTh, MUTpaLlUU

65

OKoJorudeckas CTpykTypa




momyJiauuu

66

JIuHaMuKa NOMyJISIUY U €€
perynsauus

67

Kpussie pocra
YU CJICHHOCTH MOITYJIALNHA.
KpI/IBble BbIDKUBaHU L

68

DKoJioTHYecKas HuIa
Buja. JJabopaTopHas
pabora «IIpucnocobneHus
CEMSIH paCTEeHUH K
pacceneHuIo»

0.5

69

Bup xak cucrema
MOMYJSAIANA

70

3aKOHOMEPHOCTH
MOBEJICHUS U MUTPALIH
’KHBOTHBIX

71

Coo0111eCTBO OpraHU3MOB
— OHOIIEeHO03

72

DKocHucTremMa Kak OTKpbITasa
CHUCTEMaA

73

KpyroBopoT BemiecTB u
MOTOK SHEPTUU B
KOCUCTEME

74

OcHOBHBIC TTOKa3aTeIN
OKOCHCTECMbI

75

OKOJIOTUYECKHUE MMUupaMHnuabl




76

3smeHneHnus cooluiecTs —
CYKIIECCHH

77

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

78

[IpupoaHbIE S5KOCUCTEMBI.
DKOoCHUCTEMBI TYHJp, JECOB,
CTenew, MyCThIHb

79

AHTpOTIOT€HHBIE
9KOCHCTEMBI

80

Ypb603KOCHCTEMBL.
[IpakTuueckas padota
«M3yueHue u onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMUpPOBaHMS OCHOBHBIX
B3aMMOICHCTBUI
OpPraHU3MOB B DKOCHCTEMaxX

82

MexaHu3Mbl BO3CHCTBUS
3arpsi3HEHUI pa3HbIX
TUIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX




buocdepa —

83 oOmieruIaneTapHas
o0omnouka 3emin

84 VYuenue B. U.
Bepuanckoro o 6uocdepe

25 3aKOHOMEPHOCTH
CyliecTBOBaHMs Ouocdepsl

26 KpyrosopoTsl BemiecTs u
OMOTEOXMMHUYECKUE TTUKITBI

87 30HaIBHOCTH OHOC(hEpHI.
OcHOBHbBIE OMOMBI CYILITU

88 YcToitunBocTh Onochepsl

29 DKOJIOTHYECKHE KPU3HCHI U
WX MIPUYUHBI

90 Bo3znelicTBue yenoBeka Ha
ounochepy
AHTpOIIOTr€HHOE

01 BO3JCUCTBHE HA
PaCTUTENBHBIN U
KMBOTHBIN MUP

92 OxpaHa npupoiblt
OcCHOBHBIE TPUHLIHUIIBI

93 YCTOMYHMBOTO Pa3BUTHS
YeN0BEYEeCTBA U MIPUPO/IBI

94 PanmonansHOE




[IPUPOIOTIOJIL30BAHHE U
COXpaHCHHE
OMOJIOTUYIECKOTO
pa3zHooOpa3us 3eMiu

95

O06o0061IeHNE 1
CHCTeMaTH3alus 3HaHuI
o TeMam "DKOJIOTHS -
HayKa o
B3aMMOOTHOIICHUIX
OpPraHU3MOB JIPYT C APYTOM
Y HaJIOpPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit”, "Opranusmel 1
cpena ooutanus",
"JKOJIOTUS BUIIOB U
nomynsuus'”, "IKoaorus
COOOIIIECTB.
ODKOJIOTHYECKHE CUCTEMBI",
"Buocdepa - rimodanpHas
skocucTema" /
KontponpHas padoTa no
TeMe "Oxonorua"

96

PesepBHbIl ypok

97

PesepBHbIl ypok

98

PesepBHBIN ypok

99

PesepBHBIN ypok

[UNEO QISEG UE -




100

PesepBHbIl ypok

101

PesepBHBbIl ypok

102

PesepBHBbIl ypok

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI (
NPorpamMmbl CpeaHero 001ero 0opa3oBaHus

ChopMupoBaHHOCTH 3HAHHI O MECTE U POJIH OMOJIOTUU B CHCTEME ECTeC
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MHpA, B IIO3HAHUU °
KU3HEHHO BAXKHBIX COLIMAJIbHO-ITHUECKUX, IKOHOMHUYECKUX, IKOJIOTHY
TaK)K€ B PEIIEHWH BOIPOCOB PALMOHAIBHOTO MPHUPOJIONOIH30BAHUS,
OTHOLIEHMS K PUPOJIe, OOLIECTBY, YETOBEKY; O BKJIa/I€ POCCUNCKUX U 3a
pa3BuTHE OMOJIOTUN

Brnanenne cucremoit 3HaHMH 00 OCHOBHBIX METOJaX HAyYHOTO
OMOJIOTMYECKNX HCCIEAOBAHUAX >KUBBIX OOBEKTOB W HKOCHUCTEM (OMW
HaOIIOZICHNH ); ClTOCOOaMHU BBISIBIICHHS M OIEHKH aHTPOTIOTCHHBIX U3MEH!
YMeHne BBIJIBUTaTh THUIIOTE3BI, TPOBEPATH WX IKCICPUMEHTATbHBIMU

HCCTIe0BaHMs, aHATTM3UPOBATH TIOJyUYE€HHBIE PE3YJIBTATHI U JeNIaTh BBIBO,
BrisiBiieHrE 3aBUCUMOCTH MEXTYy UCCIEAYEMBIMUA BETUYMHAMH, OOBSICHC
dbopMyTHpOBaHUE BHIBOJIOB C UCIOJIH30BAHUEM HAYYHBIX TOHATHH, TEOPE

YMeHne BIaneTh CHCTEMOW OWOJOTHYECKMX 3HAaHHUW, KOTOpas
OUOJIOrYeCKHe TEPMHUHBI M MOHATUS (KU3Hb, KJIETKA, TKaHb, OPraH, OpPraHr
ouorieHo3, ouocdepa; merabosu3M, TOMEOCTa3, KICTOUYHBIA MMMYHHUTET,
JMCKPETHOCTD, CaMOper YIS, CaMOBOCIPOU3BEICHUE, HACIT
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornueckre Teopuu: kieroyHas Teopus 1. IlIBanna, M. Ilnei,
cenektuBHOoro mmmynurera Il. Dpmux, U.M. MeynukoBa, XpOMOCOMH:
Moprana, 3akoH 3apoapliueBoro cxoactsa K. bapa, sBontounoHHas teo
TEOpHUs 3BOJIOIUH, Teopus aHTponoreHesa Y. JlapBuHa; Teopusi Ouore
H.W. BaBuiioBa 0 1eHTpax MHOTooOpa3usi U MPOUCXOXKIEHUS KYIbT
Cesep1i0Ba 0 MyTSX W HallpaBJIEHUAX 3BoOLMH, yueHue B.W. BepHanck
3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEpPBOrO TOKOJCHHS, pacIIerie
Hacjel0BaHus pu3HakoB . MeHnaens; CuemIeHHOro HacleJ0OBaHus NPy
reHoB T. MopraHa; romMoJIOTMUECKHX psJI0B B HAcCJIEICTBEHHOU 1
reHerudyeckoro pasHoBecus Jx. Xapau u B. BaiinGepra; 3apo;
ouoreHetnueckuit 3akoH J. ['ekkens, ®@. Mromnepa);

MPUHIIMILI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npasmia (MuHuMyMa FO. JIn6uxa, 5KOIOrUYecKoi MUpaMuIbl YUCe, OHC
runotessl (koauepatHoit AWM. Omnapuna, nepBuyHoro OyaboHa JDx. X
pubozuma T. Yek)

YMmenue peuraTb NMOUCKOBBIC OMOJIOTHYCCKUE 3aZlavyi, BBIABIIATH NPHUYH}
HCCIICAYCMbIMU OMOJIOTHYCCKUMU O6’BCKT8.MI/I, mnponecCaMu U SIBJICHUAMU




OCHOBAHHH TOJTYYEHHBIX PE3yJIbTaTOB;

COCTaBJIAITh TEHOTUIIMYECKUE CXEMbl CKpEIIMBAHUS JUISI PA3HBIX THII
OpPraHU3MOB, COCTaBJISITh CXEMbI MEPEHOCA BEIIECTB U SHEPTHH B IKOCHUC
CEeTH)

YMeHHne ycTaHaBIIMBaTh B3aUMOCBSI3HM MEXAY CTPOCHHUEM M (DYHKIHSAM
TKaHEH, OpraHaMu U CHUCTEMAMM OpPraHOB y PaCTEHUH, KUBOTHBIX U Y€
BEILECTB; ATallaMy KJIETOYHOI'O IMKJIA W JKMU3HEHHBIX IUKIOB OPraHU:
pa3BUTHS; TEHOTHIIOM M (EHOTUNOM, (EeHOTHUOM U (PaKTOpaMu
SBOJIIOLIMM; JIBKYIIMMHM CWJIAMH aHTPONOIEHe3a; KOMIIOHEHTaM
pUCTIOCOOTICHUSIMU K HUM OPTraHU3MOB

YMeHue BBIICIATH CYIIECTBEHHBIC PU3HAKH:

CTPOCHUS BUPYCOB, KIETOK MPOKAPHUOT M IYKAPUOT; OJHOKICTOYHBIX I
BHUJIOB, OMOTEOIICHO30B, AKOCUCTEM W OWOoc(hepbl; CTpOEHUS OpPraHOR
JKUBOTHBIX, UYEJIOBEKa;, TIPOIECCOB JKU3HEIACATCIILHOCTH, ITPOTEKAIOT
JKUBOTHBIX M YEJIOBEKA; OMOJIOTHYECKUX IPOIECCOB: OOMEHA BEIIECTE
MpeBpaIeHusl YHEPTUU, OPOKEHUsS, aBTOTPO(HOTO U TeTepoTpOodHHOTO
XeMOCHHTEe3a, MHUT03a, Meio03a, TramMeToreHe3a, OSMOpuoreHesa, i
Pa3MHOXCHHS, WHAWBHIyaTbHOTO pAa3BHTHS OpraHn3Ma (OHTOTEH
reTepo3uca; JIEHCTBHM HCKYCCTBEHHOTO OTOOpa, CTaOWMIM3HMPYIOIIETO,
€CTECTBEHHOT'0 0TOOpa; aJlJIONAaTPUYECKOr0 U CUMIIaTPHUUECKOTO BUI0OC
CHJI DBOJIIOLMU Ha TeHO(OH] NOMyNISALUU; MPUCITOCOOIEHHOCTH O]
yepe0BaHMsl HallpaBJICHUH HBOJIIOLINN; KPYTOBOPOTa BEHIECTB U MOTOKA

ChopMupoBaHHOCTh YMEHHMSI BBIAEIATH CYIIECTBEHHbIE NPHU3HAKU I
9yKapuoT; OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB.
OCOOCHHOCTH TMpOIIECCOB OOMEHa BELIECTB M MPEBPALICHUS SHE|
IUTACTUYECKOTO M SHEPreTUYeCKOro 0OMeHa, XeMOCHUHTE3a, MUTO3a, MV
U Pa3MHOXKEHHUS, WHAMBHUAYaJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3
€CTECTBEHHOT0 0TOOPa, BU000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPraHu:
KOMITIOHEHTOB 3KOCHUCTEM, aHTPOIMOTEHHBIX M3MEHEHHH B HKOCHCTEMax
BEIIECTB U MPEBPAIEHUs SDHEPTun B Orochepe

YMeHne ucnojb30BaTh COOTBCTCTBYIOIIUEC API'YMCHTHI, 6I/IOHOFI/I‘IGCKy}
AJIL 10Ka3aTCIbCTBA POACTBA OPIraHU3MOB PA3HBIX CUCTEMATUYCCKUX TI'D:
CpCabl O6I/ITaHI/I$I; CAUMHCTBA YCJIIOBCUCCKUX PaAC; HeO6XOI[I/IMOCTI/I 34070I
pa3H006pa31/1;1 BHUJOB U DKOCHUCTCM KaK YCJIOBUA COCYIICCTBOBAHUS TTPHUP(

YMmenue KPpUTHYCCKHN OLCHUBATH I/IH(l)OpMaI_II/IIO OHOJIOTHYECKOTO C
OTUYCCKUEC  ACIICKTbl COBPCEMCHHBIX HCCIIeIOBaHUNM B 6I/IOJ'IOFI/II/I,
paccMaTpruBaThb r100alIbHBIE YKOJOTHUECKUE HpO6JI€MBI COBPCMCHHOCTH.
HUM CO6CTB6HHYIO ITO3UIHNTIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 BUOJOI'MAN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cuCTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs Hayka. brojorndeckne HayKd ¥ M3ydaeMble
IPHUKJIATHBIC U TIOUCKOBBIE HAYYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HaueHne OWOJIOTUH B (POPMHUPOBAHUU COBPEMEHHOH E€CTCCTBCHHO-HAYYHOW KapTH
Oouosiorueil. 3HadYeHHEe OHOJIOTMM B TPAKTUYECKOW JCATEIHHOCTH YEJIOBEKa:
MIPOMBIIIIJICHHOCTH, OXPaHe TIPHUPOIBI

1.2

Kupble cuctemMbl Kak HOpeaMeT u3ydyeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM
JUCKPETHOCTh U  ILEJIOCTHOCTb, CJOXHOCTb M  YHOPSJAOYEHHOCTb CTPYKTYPBH!
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YPOBHU OpraHu3aly )KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHBIA, TKAHEBBIN, OPraH
9KOCUCTeMHBIN (OHoreoneHoTuyeckuit), oOuocgepusiii. Ilporeccrl, mpoucxoasmH
MpU3HaKy xkuBoro. JKu3Hp Kak opMa CyIiecTBOBaHHs MaTEPHU

1.3

Meroasl Ouwonornueckor Hayku. HaOmrogeHuwe, m3MepeHue, SKCIEPUMEHT, CHCTEM
3aBHCUMOM M He3aBUCHUMOU mepeMeHHo#. [lmanumpoBanue skcnepuMeHnTa. [loctaHc
runote3a. [loHsTne BBHIOOpKM W €€ JOCTOBEPHOCTh. Pa30poc B OHMOJIOTHYECKUX
MOJIYYE€HHBIX pe3ynbTaToB. [IpHunHbl HCKa)KEHUS pe3ynbTaToB dKcrepuMenTa. [loHsT

Knertka kax Ouonoruyeckas cucrema

2.1

Knetka — cTpykTypHO-(QyHKIIMOHANBHAS €IMHUIIA KUBOTO. VICTOpUSI OTKPBITHS KIIET
Kinerounas teopus (T. lIBann, M. Ilnetinen, P. Bupxos). OCHOBHBIE ITOJI0KEHHUSI COB|
MeTo1b1 MOJIEKYJSIPHOM M KJIETOYHOW OHMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadusi, 3Jie
mddepeHnraibHoe HeHTpUpyrupoBaHme, KyIbTHBHPOBAHUE KIIETOK

2.2

XUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Boga u e«
ydacTue B CTPYKTYPUPOBAHUM KIIETKH, TEILUIOPEryIsuu. MuHepaabHble BEIIECTBA KJ
KaTUOHOB U aHUOHOB B KJIETKE.

buonornyeckue nomumepsl. beiakun. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTpYKTYpE
CTpyKTypa Oenka, MenTuaHas cBsi3b. BropuyHas, TpeTuuHas, YeTBEepTHUUYHAs CTPYKTY]
Knaccudukanus 6enkos. buonornueckue GyHKIMU OEIKOB.

VYrinesonsl. MoHoOcaxapuipl, Jucaxapupl, oOJMrocaxapuiel M mnonucaxapuabl. O
XMMUYECKHE CBOMCTBA YriaeBo10B. bruosornueckue GyHKIUN YIIeBOIOB.

Jlunuasl. T'unpodunsHo-ruapodoOHbie cBoiictBa. Knaccupukamus nununos. Tpu
crepoubl. buonornueckue ¢pynkuuu aunuaoB. OOmuMe cBoiicTBa OHOJOIMUYECKHX M
CaMO3aMBbIKaHMIO, ITOJYIIPOHUIIAEMOCTb.

Hyxneunossie xucnorsl. IHK u PHK. Crpoenue HyknenHoBBIX KuCIOT. Hykieorr
IIpaBuno Yapradpda. Ctpykrypa JHK — nBoitHas crniupanb. MecToHaxoxJeHHE U Or
PHK. ®ynknuu PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B MoJekyiae ATO.




BoccranoBiieHHbIe TIEpeHOCUNKH, UX QyHKIMH B KieTke. CekBenupoBanue /JHK.
CrpykrypHass OuoJyiorus: OMOXUMHUYECKHE W OMOPU3NYECKUE HCCIEAOBAHUS COCTal
OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U npokapuotrueckasi. CTpyKTypHO- () yHKIIMOHAJIbHBI
Crpoenne npokapuoTHueckoi kietku. Kierounas crenka Oakrepuid u apxeir. Ocobx
aBTOTPO(GHON MPOKAPUOTHIECKUX KIETOK. MEeCTO U PoJIb MPOKApUOT B OMOIICHO3aX.
Crpoenne u (GyHKIMOHMPOBAHUE JYKAapUOTHUECKOW KieTku. [lmasmarmyeckas me
IUTa3MaTHYecKOil MeMOpaHbl. TpaHCIIOPT BEmIECTB Yepe3 IJIa3MaTUYECKYI0 M
obneruénHas nuddysus), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIM TPaHCIIOL
PaGora HaTpuii-kanueBoro Hacoca. DHJOIMTO3: MUHOLMUTO3, (arouuTo3. DK3O0LMTO
(YHKIIMY KJIETOYHOM CTEHKHU pacTeHH, rpruOoB.

Huronna3zma. Ilutozonb. Ilutockener. JIpmwxkenue 1utoruiasmbel. OpraHouabl K€
kietku: sHAomiazmatudeckas cetb (OIIC), anmapar [onbmxu, JTHU30COMBI, UX C
OJIHOMEMOpaHHBIX OPraHoMJIOB KiIeTKU. CTpoeHue rpaHylspHOro perukyiyma. Cu
KJIETOUHBIX MeMOpaH. ['nmaakuil (arpaHynspHBIN) 3HIOMIA3MATUYECKUI PETUKYITYM
lNonbxu. TpancnopT BemecTB B KieTke. Bakyonu pacTUTeNnbHbIX KIETOK. KineTouHslv
[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKH: MUTOXOHIPUH, MJIACTH/IBI.

CrpoeHue U QyHKIMU MUTOXOHIpHUM U muacTuAa. [lepBuuHble, BTOpUYHBIE M CIIOXKH
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACTHI BHICIIUX PACTEHUN.
HememOpannbie opranowasl kietkn CrTpoeHHe #W  (QYHKIMA HEMEMOpPaHHBIX
MukpodunameHTbl. Mpimeudple KiaeTkH. Mukporpyoouku. Kietounsiii meHtp. C
pecHudek. MUKpOTpyOOUKH UTOTUIa3MbI. [[eHTproIIs.

SAnpo. OGonouka sapa, XpOMaTHH, KapuoIjga3sMma, SAPBIIIKH, UX CTPOCHHE U (PYHK
IIpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(hazHOM sape. benku xpomatus
Knerounsle BiitoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTer
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AccuMuISIMA ¥ JUCCUMMIISIINS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa Berec
VYuactue kucinoposa B 0OOMEHHBIX IpoIleccax. JHEepreTHueckoe oOecredeHue KIeTK
npoueccax. MepMEeHTATHBHBIM XapakTep peakluil KiIeToyHoro meradosmsma. De
Mmexanu3M gneiictBus. Kopepmentsl. OTimuust (epMEHTOB OT HEOPTaHMYECKHX K
O€IKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()epMEHTATHUBHBIX PEAKLIUN OT Pa3IMUHbL
[lepBuuHBIli CHHTE3 OpraHUYECKHX BemlecTB B kieTke. DortocuHTtes. Posb Xiopc
CaeroBas u TemHOBas (azbl. [IpoaykTUBHOCTE (pOoTOCHHTE3a. BiusHuE pazauyuHbIX (
3HayeHue POTOCHUHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUHUIHPYIOL
cepoOakTepuu, BOJOPOJHbIE OaKTepuH. 3HAUCHHE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. IIpoaykTbl OposkeHUS M UX HCHOJ
MHUKPOOPIraHU3MBbl KaKk 0OBEKThl OMOTEXHOJIOTUHU U BO30YAUTENN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEpreTudeckoro oobmeHa. IloaroToBUTENbHBIN =
pacuieneHne TI0KO3bL.

buonornyeckoe oxkuciieHHe, WK KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHUHA B IPO]
Huxnnueckue peakuuu. OxucnutensHoe ¢ochopminpoBanue. [Ipenmymectsa aspo
aHadpoOHBIM. DPPEKTUBHOCTH FIHEPreTHUECKOro 0OMeHa




2.5

Peakuun MarpuuyHoro cuHTte3a. lIpuHIMI KOMIIJIEMEHTApPHOCTH B PEAKLMIX
HaclieACTBeHHOW MHpopMaruu. ['eHeTnyeckuii Ko, ero cBoMCcTBa. TpaHCKPUTIIIHS — |
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBbHOCTb, ACUMMETPUYHOCTD. |
tpancnoptabix PHK B Omocuntese Oenka. YcmoBus O6uocuntesa Oenka. Komuposa
OouocuHTe3€e OeNKa.

Opranuzanys reHoMa y MpOKapuoT U 3yKapuoT. Perynsuusi akTUBHOCTU TE€HOB Y
Kako0, XK. Mano). Perynsitiust oOMeHHBIX mpo1ieccoB B kieTke. Kiierounsliit romeocta:
Bupycsl — HeksteTouHbIe (POPMBI )KM3HH U OOUraTHbie apa3uthel. CTpOSHHE MPOCTHIX
OaxTepuodaros.

Bupycusie 3a0oseBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN ], COVID-19, connan

2.6

Knetounslit nukim, ero nepuosl u perynauusa. Marepdasza u Mmuto3. Oco6eHHOCTH TPC
[loarotoBka kierkn k aeneHuto. llpecuHTeTHueckuit (MOCTMHUTOTHYECKUM), CHE
(IpeMUTOTUYECKUI) TIEpUO Il UHTEP(PA3HI.

Marpuunsiii cunte3 JJHK — penmkanms. [lpunnumnser permmmkanuu JTHK: xomrne
CUHTE3, aHTUIapasuieabHocTh. MexanusM permkanuu JJHK. Xpomocomsr. Ctpoenne
XPpOMOCOMHBIN HabOp KJIETKU — KapHOTUI. JIUIIONAHBIN U raryiouaHbI HaOOPhI XPC
[TonoBbIe XpPOMOCOMBL.

Henenne knetkn — Muto3. CTaauM MUTO3a M MPOUCXOIANIME B HUX IMPOLECCH. THIIE
buonornueckoe 3HaueHHE MUTO3a. Perymsnuss MATOTHYECKOTO LMKIAa KieTku. lIpo
aromnTo3s.

@DyHKIMOHAIbHAS TEHOMUKA

Opranusm kak OnosoruyecKkas cucTemMa

3.1

OHOKIETOYHBIE, KOJIOHUATIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3Mbl 1 MHOITOTKAHEBBIE O]
dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroyioe (BKIIIOYas BEreTaTHBHOE) M TIOJIOBC
MOYKOBaHUE, CIOPYISILNS, PparMeHTalus, KJIOHUPOBaHUE.

[TonoBoe paszmuoxeHue. [lonoBble kineTku, uiam ramersl. Meho3. Craguum Meio3s:
Kpoccunrosep. buosiornueckuii cmpicii Melo3a W TOJOBOTO Imporecca. Meio3 |
OpPraHu3MOB.

[IpenzapoapieBoe pazpurue. ['amerorene3 y kuBoTHBIX. [lonoBbie sxene3bl. OOpasc
CnepmaroreHe3 u ooreHe3. CTpoeHHE MNOJOBBIX KIETOK. OIJIOJOTBOPEHHE U 1M
CriocoObI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NumuBuyansHOE pa3BUTHE OpraHu3MoB (oHTOoreHes). Craaun SMOpHUOreHe3a KUBOTHBL:
Tunbr apoGnenus. OcoObeHHOCTH IPOOIEeHHUS] MICKOMUTAIOMIUX. 3apOIbIIIEBbIE JUCTKY
TKaHEeW W3 3apOoJbIIIEBbIX JIMCTKOB. B3auMHOE BIMsSIHHME 4YacTeld pa3BUBAIOIIEIOCS 3af
3aknazka 1iaHa CTPOEHHS )KUBOTHOIO KAaK Pe3yJbTaT UEPAPXUUYECKUX B3aUMOCHCTBHI
pa3BUTHE PA3TUYHBIX (AKTOPOB OKPYKAIOIIEH CPebl.

Poct u pa3zsutue xuBoTHBIX. [locTamMOpuoHansHbIi epuo. [Ipsmoe u HempsMoe pa:
OECIIO3BOHOYHBIX M TO3BOHOYHBIX J>KMBOTHBIX. bHONIOrmdyeckoe 3Ha4YeHHE MPSN
pacnpocTpaHeHue B mpupoae. Tumbel pocta KUBOTHBIX. DaKTOPBI PETYISLUU POC
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesioBeka. [leproapl OHTOTeHEe3a Yenor
PazmHoxenue u pa3Butue pacteHuid. 'ametodut u cnopodut. Meito3 B dKU3HEHHOM 11
npouecce Mero3a. 'amerorene3 y pacreHuil. OIUIOJOTBOPEHHE M pPa3BUTHE pa




OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuM. OOpa3zoBaHHe M pa3BUTHE CEMEHH. Me
pacTeHUM U KUBOTHBIX

3.2

Wcropus craHOBIEHUS U Pa3BUTHSA N€HETHKU KaK Hayku. OCHOBHBIE I€HETHUYECKUE I
XpOMOCOMBI, aJUICJIbHBIE TEHBI, AJIbTECPHATHBHBIC IPU3HAKU, JOMHUHAHTHBIA H P
TeTepPO3UroTa, YWCTasl JIMHUS, TUOpUABI, TeHoTurl, (eHotun. OCHOBHBIE METO]
LUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHUN
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Monorubpuanoe ckpenuBanue. [lepBoiii 3akon MeHens — 3aKkoH enHo00pa3ust Tuo
JOMUHUPOBaHUA. Bropoi 3akoH MeHzens — 3aKOH pacuieIuIeHus Ipu3HakoB. L{uron
CKpenuBaHus. [ umoresa 4uCTOTHI TaMeT.

Ananusupyromiee ckpeuiuBanue. [IpomexxyTouHblii XapakTep HacienoBaHus. Pacii
JOMUHUPOBaHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHziensl — 3aK0OH HEe3aBHCUMOT'O Hacjel
OCHOBBI IUTHOPUIHOTO CKPEIIMBAHMUSL.

CuemienHoe HacnenoBanue npuzHakoB. PaboTel T. Moprana. CrernieHHoe Haceol
MEKly T€HaMH. XPOMOCOMHAasI TEOPHs HACIIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHHM3M ONPEACIICHUS TMoja. AyTOCOMBI U TOJIC
reTeporaMeTHBbIN noJj. ['eHeTnyeckas CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanue 1
l'enotun kak uenoctHas cucteMa. llnedoTponusi — MHOXKECTBEHHOE JICWCTBUE

B3anmoaericTBue HealienbHbIX reHOB. KoMuieMenTapHocTh. Dnuctas. [lonmumepust
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B3anmopeiictBue reHotuna W cpenbl npu  GopmupoBaHMHM (peHoTHna. V3MeHUur
KOJIMYECTBEHHBIE MPU3HAKKU. BUJIbI ©I3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIIC/ICTBEHHAS
Momudukaimonnass U3MEHUYMBOCTb. Poib cpenmbl B (popMHpOBaHHUU MOAM(PHUKAIIMOH]
npu3Haka. BapuarmonHsslit psix u BapuanmonHas kpuBast (B. Moranncen). CBoiicTBa MOIY
I'enotnnueckass M3MEHUYHMBOCTH. (CBOMCTBA TEHOTHUIIMYECKOM WM3MEHUYMBOCTH. Burs
KOMOWHATHBHAS, MyTallHOHHAS.

KoMOnnaTuBHas M3MEHYMBOCTh. ME03 1 MOJI0BOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYHMBOCTH B CO3JIaHMH T€HETHYECKOTO pazHooOpa3us B Ipeieiax OHOro BU/IA.
MyTaloHHas: K3MEHUYMBOCTh. BUIbI MyTalMii: T€HHBIE, XPOMOCOMHBIE, FTeHOMHBIE. CIOF
Slnepuple W 1wMTOIIA3MaTuyeckue Myranuu. ComMaTHYecKWe M MOJIOBbIE MYTallWU.
MyrareHbl U UX BIIMSHUE HA OPraHM3MbI. 3aKOHOMEPHOCTH MYTALMOHHOIO IPOLIEC
HacieacTBeHHo# n3MeHunBocty (H.M. BaBuno). BHesnepHas ”3MEHUYUBOCTD U HACJIE,

3.5

Kapuotun wyenoseka. MexayHapoaHass HporpaMma HCCIEIOBAHHMS TE€HOMA YeJlo]
YeloBeKa: TeHEealloTUYeCKHil, ONM3HENOBbIN, NUTOTEHETUYECKHI, MOMYISAIHOH
reserndeckuii. CoBpeMeHHOE OTpeIeICHUE TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAH
nomortsio [111P-ananu3a. HacnenctBennbie 3a00neBaHus yenoBeka. [ eHHbIE U XpOMO
C HACJIEJICTBEHHOW MpPeApacnojoKEHHOCThIO. 3HAU€HWE MEIUIMHCKOW T'EHETHKY
FeHEeTHYECKHUX 3a00JIeBaHni uestoBeKka. CTBOIOBEIE KIETKU

3.6

JlomecTrkanus U celnekius. 3apoKIeHUEe CeJIEeKUUH U nomectukanuu. Yuenue H.M. Be
MHOT000pasusi KyJbTYPHBIX pacTeHuil. Ponb cenekimu B CO3IaHUM COPTOB PACTEHUI
IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HacieAcTBeHHOW m3MmeHunBoctd H.M. BaBuii
paboTHI.




Metoapl CeneKIMOHHONW pPaboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIM W HHIUBUJ
cenekiuy. VcnpITanue mpou3BOAUTENEH 10 MOTOMCTBY. OTOOp MO T€HOTHUILY € TIOMO]
oTOOp 10 TeHOTHUITY ¢ TToMoTIIbIo ananu3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHOU paloThl. PajinanMoHHbIN U XI
MyTaluui y KyJbTYpHbIX (popM opraHuzMoB. Vcrionb3oBaHHE T€HOMHOTO PEAAKTHPO
JHK m1s nonyyeHust ICXOIHOTO MaTepualia Juisi CEJIEKIUU.

[Tomy4yenue nomuruionioB. BuyTpuBraoBas rubpuauzaims. biam3kopoaCTBEHHOE CKPEIIHB
CKpelMBaHue, Win ayropuauar. ['ereposuc u ero npuuuHel. Mcrnos3oBanue rerepos3uca B
[Ipeoonenne Gecrio v MEKBUIOBBIX THOPUAOB. JIOCTIKEHMSI CEIEKIUH PACTEHUH U KM

3.7

OOBeKThI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPHI, Ml
TpanunuonHas OMOTEXHOIOTUS: XJI1e00NeUeHNE, MOTY4YEeHHE KUCIOMOJIOUHBIX IIPOTYKTO
cuHTe3. OOBEKTh MUKPOOHONIOTHYECKUX TexXHONOTUH. [Ipon3BoacTBo Oenka, aMHMHOK
OIUTIOJOTBOPEHUE. PEKOHCTPYKIUA SMIEKIETOK M KIIOHUPOBAHKE KUBOTHBIX. MeTox Tpa
XpOMOCOMHAsi M TEHHas WHXEeHepHs. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTP)
JIOCTH)KEHMST M TIEpCIEKTHBBl XPOMOCOMHOW M T€HHOW HHYKEHEpUH. MeINIHMHCK]
CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3#e OpraHMYeckoro Mupa

4.1

buonoruueckoe pa3znooOpaszue opraHusmMoB. COBpeMEHHAsl CHCTEMa OPraHUYEeCKOIC
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

Oco0eHHOCTH CTPOEHMS M KU3ZHEACSITEIbHOCTH OJAHOKIETOYHBIX OpraHu3MoB. bakte
OJIHOKJIETOYHBIE BOJIOPOCIHH, Apyrue npoTucthl. KojoHuanbHble opraHu3Mbl. JIBH3
am&0ouaHOe, KTYTUKOBOE, PECHHYHOE. 3aluTa Yy OJHOKJIETOYHBIX OPraHU3MOB.
Opranu3moB. TakCcHChI

4.2

MHorokseToyHble pacTeHus. B3anMocCBs3b 4acTeld MHOTOKJIETOUHOTO OpraHu3Ma. ~
MHOTOKJIETOYHOTO opranu3ma. OpraHu3sm Kak eauHoe Iienoe. TkaHu pacTeH!
oOpa3oBaTelibHasA, IOKPOBHAs, MPOBOJS’IIAS, OCHOBHas, MexaHuueckas. Ocof
PacroJIo’KeHUsl TKaHEel B OpraHax pacTeHH

4.3

BereraTtuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUN. DYHKIUM OPraHOB U CHUCTEM O
MHOTOKJIETOYHBIX PACTeHHI: Tponu3Mbl M HacTHu. [lorjiomieHue BOJBI, YIIIEKUCIT
pactenusamu. [pixanue pacteHuil. Juddysus razo depe3 MOBEPXHOCTb KIETKH.
Boinenenue y pacrenuii. 3amura y MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. Cpencts:
DutoHIMOELI.

Pazgpaxxumocts M perynduus y OpraHu3smMoB. Pa3znpakumMocTb U peryisiuss y MH
BEIIECTBA M UX 3HAUYCHHE

4.5

MHOrOKJIE€TOYHbIE KUBOTHBIE. B3aMMOCBSA3b 4acT€ll MHOTOKJIETOYHOI'O opraHu3ma. |
MHOTOKJICTOYHOT'O OpraHu3ma. OpFaHI/ISM Kak eguHoe menoe. ['omeocras. TkaHu XuB
TKaHEH: OIIUTCIINAIbHAA, COCAUHUTCIIbHAA, MBIIICYHAs, HCPBHAs. OcobeHHOCTH CT
TKaHEH B OopraHax JXMBOTHBIX U YCJIOBCKA

4.6

OpraHLI U CHUCTEMbI OPraHOB KHUBOTHBIX. (DYHKI_[I/II/I OpraHoB WU CHUCTEM OPT'aHOB.
OJHOKJICTOYHBIX U MHOI'OKJICTOYHBIX XMBOTHBIX. HapyncHLIﬁ n BHyTpeHHI/II\/'I ckener. C
I[BI/I)KGHI/IC MHOI'OKJIETOYHBIX JKUBOTHBIX. IIMTaHue XKMBOTHHIX. IIMTaHME IIO3BOHOYH




Koxnoe npixanue. XKabepHoe 1 JIErouyHOE JIBIXaHHE.

JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIOXHEHUE CTPOEHUS
JlpixaTenpHas cUCTEMa 4YeloBeKa. MexaHW3M BEHTWISALUHU JIETKUX Y NTUL U MIEK
OpraHu3MoB. TpaHCHOPT BelIECTB y )KMBOTHBIX. KpoBeHOCHas cuctema U €€ Oprassl.
KUBOTHbIX. Kpyru kpoBooOpamieHusl. DBOJIIOLHUOHHBIE YCIOKHEHUS CTPOEHHUS K[
XKUBOTHBIX. Bbljienenue y opranusmoB. Beigenenue y :kuUBOTHBIX. COKpaTUTENbHBIC |
IIOJIOCTU Tejla C KPOBEHOCHOM M BBIJICIUTEIBHON CHCTEMaMu. BblieneHue y I
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI U X POU3BOAHBIE.

PazgpaxkuMocTh 1 perynsanus y Opranu3MoB. Pa3apakuMocTh y OJJHOKJIETOYHBIX Opra
peryisnus y MHOTOKJIETOUHBIX PaCTeHH. POCTOBBIE BeleCcTBa U UX 3HAYCHHE.
HepBHas cucrema u pedrekTopHas peryisuus y MHOTOKJIETOYHBIX >KHBOTHBIX.
DBOJIIOLMOHHOE YCIIOXKHEHUE CTPOEHUSI HEPBHON CHUCTEMBI Y )KMBOTHBIX.

Pa3pabotka amroputmoB u mporpamm s 3(pdeKTHBHON (YHKIHMOHAIBHONW aHH
MIPOTEOMOB, META00JIOMOB MUKPOOPraHU3MOB, PACTEHUH, )KMBOTHBIX M U€JIOBEKa

OpFaHI/ISM YCJIOBEKA U €0 310POBbE

5.1

Opranbl U cucTeMbl OpraHoB yenoBeka. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX K
nyra. bezycnoBHble u ycinoBHble pediekchl. ['ymopanbHas perynsuus U SHAOKPUHE
JKenesbl SHIOKPUHHOW CHCTEMBI U UX TOPMOHBL /[leficTBe ropMOHOB. B3anMocCBs:3
IN'mmotanamo-runoduzapuas cuctema. Pednexc u pednexropHas ayra. besycinoBHbie 1

5.2

3amura opranu3ma ot OoJsiesHell. IMmyHHas cuctema denoBeka. KieTouHslid u ryMo
NpUOOPETEHHBIN CrIeM(PUICCKU UMMYHHUTET. Te0pHs KJIOHAJIbHO-CEJICKTUBHOTO U
C.Tonerasa). BocnaimrenbHble OTBETHI OpPraHm3MoB. Poib BpOXIEHHOTO MMM
3a00J1eBaHMI
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Kposenocnas cucrema u e€ opransl. Cepiie, KpOBEHOCHbIE COCy/Ibl U KpoBb. Kpyru k
perynsanus
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pixanue uyenoBeka. [Quddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH. J[lpixarenbHa:
NOBEPXHOCTh. Perynsanus npixanus. JprxaTenbHble 00bEMBI
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HI/IH_[eBapI/ITeHBHaH cucrema YECJIOBCKa. OT,I[CJ'IBI IMUIIEBAPUTECIBHOTO Tpak
BHYTpI/IHOJ'IOCTHOG 1 BHYTPHUKIICTOYHOC MMUIICBAPCHUC

5.6

[TokpoBsl u ux mpousBoaHble. Opranbl BbiaeneHus. [louku. CtpoeHue u (QyHKITH
CeKpenysi 1 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeneHus. O0p:

5.7

I[BI/I)I(GHI/IG YyeJIoOBeKa: MbIeuHas cuctema. CKeJleTHBIE MBIIINBI X1 UX pa60Ta. CTpOGHI/]

Teopmi ABOJIIOIMHU. Pa3BuTre )XKM3HU HA 3emie

6.1

OpomonnonHas teopus Y. JlapBuHa. IIpeanocbulku BO3HUKHOBEHUS IAapBHHH3MA.
JapBuHa.

JIBM>KyIIME CUITBI 3BOMIOLMU BUJOB 110 Y. J[apBUHY (BBICOKasi HHTEHCUBHOCTb Pa3MHO
U3MEHYMBOCTb, 00pb0a 3a CyIecCTBOBaHHME, €CTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).
Odopmienue cunreTnueckoi Teopuu 3somonnn (CTI). HeliTpanbHas Teopus 3BOJ
6uosorus. 3HaueHNe YBOJIIOIMOHHON T€OpHUU B JOPMUPOBAHUH €CTECTBEHHO-HAYYHOMN

6.2

HOHYJ'IHL[I/IH KakK JJICMCHTapHass C€AWMHHUIA 3BOJIIOIHH. COBpeMeHHLIe METOJbI OIICH




CTPYKTYphl momyisinuii. M3MeHeHne TeHO(pOHAa TOMyIAUN KakK 3JIeMEHTapHO
reHerudeckoro pasHoBecus Jpx. Xapau, B. BaitnGepra.

OneMenTapHbie (aKTOPbI (ABHXKYIIHNE CHUJIBI) SBOJIONMH. MyTanmoHHbIH npouecc. Ko
IFE€HOB — Clly4dailHble HEHAIPABJIEHHbIE M3MEHEHHUS YacTOT aJljieled B MOMYJIALHUS:
W3onsauus nomynsuuil: reorpaguyeckas (IpocTpaHCTBEHHas1), Orooruueckas (pernpo,
EcrectBennsiii  orté0p — HampaBmsomuii  (akrop sBomouuu. Dopmbl  ec
CTaOWIN3UPYIOUINH, pa3pbiBatolini (AU3pynTUBHBIN). [lon0BOI 0T6OP.
[IprucrocoOIeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHKPOAIBOJIOIMU. BO3HHUKHOBEHI
Apomopdo3sl 1 uanoasantauuu. IIpumepsl npucnocobneHuit y opranusmoB. OT
OpraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKpPOAIBOJIIOL
BHj00OpazoBanus. Ilyth u  cmocoObl  BHI0OOpa3oBaHHS: aiomaTpuueckoe (
(’KOJIOTHYECKOE), «\MTHOBEHHOE» (TIOJUTIIIONAU3AIs, THOpuau3anus). | TuTenbHO CTh
Mexanu3mbl popMHUpoBaHMs OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BoNIOIIMOHHOI OMoJIoTMH B pa3pabOTKE HaydyHBIX METOJIOB COXpaHEHUs OH
KOSBOJTIOLMS TTapa3uTOB M UX X031€B. MexaHn3mbl (opMHUpPOBaHUS YCTOWYUBOCTH K
Hel

6.3

MeTO)II)I HU3YUYCHHUA MAKpPOIBOJOIHH. ITaneoHTOIOTMUECKIIE MCTOAbI H3YYCHUA -
(unoreHeTHYECKUE PsiJibl OPraHu3MOB.

buoreorpaduueckue Mertonpl uslydeHus osBoionuu. CpaBHeHue (Quopel u
buoreorpaduueckue obmactu 3emau. BUabl-5HIEMUKH U PETTUKTHI.
OMOpHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(OJIOTHYECKHE METOJbl H3YyYEHHUs 9BO.
9BOJIIOIIMM OHTOT€HE3a U MOSBIICHUS YBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHbBIE U aH
opraHbl U aTaBU3Mbl. MOJEKYISIpPHO-TeHETUUECKHUE, OMOXUMUYECKHE U MaTeMaTHUc
I'omonoruunsie rersl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUUECKUX JIEPEBb
XPOMOCOMHBIE MYTAIlMH U SBOJIIOLHS T€HOMOB.

OO61ue 3aKoHOMEpHOCTH (IpaBumiia) 3BOJOLMU. HeoOpaTuMOCTh 3BONIONMHU. AJanT
TEMIIOB 3BOJIIOIIHI

6.4

Haydnple rHmoTe3sl MpPOUCXOXKIEHUS JKM3HM Ha 3emiie. AOHMOreHe3 M MaHCIep!
3apOXKACHUM KU3HU (KpealMoHu3M). [ MImoTe3a MmoCcTOSHHOTO CaMO3apoiKICHUS JKH3
Penu, JI. Cnamtanmanw, JI. Ilactepa. IIporcxoxkaeHne )KU3HU U aCTPOOHOJIOTHS.
OcHOBHBIE JTambl HEOPraHW4YecKoW HBoyroIUHU. [lmaHerapHas (reojoruyeckas) -
AOWOTCHHBIN CHHTE3 OPraHWYeCKUX BEIIeCcTB U3 Heoprannueckux. OnbiT C. Muiepa
u3 MoHoMmepoB. KoanepBatnas runore3a A.M. OmapuHa, rumnore3a mepBUYHOTO OyJ
runore3a . Ménnepa. Pubosumbr (T. YUek) m rumoteza «mvmpa PHK» V. T'mn
BO3HUKHOBEHHE NIPOTOKIIETKH.

Ucropus 3emnu u MeToibl €€ u3ydeHus. Mckomaemple opraHnyeckue ocTaTku. ['eoxpor
U abcomoTHas TeoXpoHoorus. ['eoXxpoHonoruueckas ImKasna: S0Hbl, SPbl, TEPUOIBI, 110
Hauvanbnable sTanbl opranudeckor sBoronuu. [losBiieHHe W 3BOJIIOLMS TEPBBIX
Bo3nukHoBeHue mnepBbix 3kocucTteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aF
Crpomaronutsl. [IpokapuOThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne dykapuoT (cMMOUOTeHe3). DBOTIOIMOHHOE MPOUCXO0KICHUE BUPYCO]




OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOIOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE 3Tamnbl 3BOJIIOLMHM BhICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pact
[losiBneHue criopoBbIX pacTeHUI U 3aBoeBaHHE MU cyllid. CeMeHHble pacTeHus. [Ipor
OCHOBHBIE 3Tambl BOJIONHUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KHUBOTHb
B3PBIB — IIOSIBJICHHE COBPEMEHHBIX THUIOB. llepBpie XOpmoBble KUBOTHBIE. JKHU3HB
[Ipoucxoxnenne ampuodbuil u pentunmid. [IponcxoxaeHre MISKONUTAIOMNAX U TTHIL
OcBoeHune 0ecri03BOHOYHBIMY U TIO3BOHOYHBIMH KHBOTHBIMU CYIIIH.

PazButne >xu3Hu Ha 3emiie MO 3paM W TMEPUOJAM: apXed, MPOTEPO30H, Taje
XapaKTEepPUCTHKAa KIMMAaTa M TeoJIOTMYECKUX mnpoueccoB. llosBnenne wu  pa
VYrneobpa3zoBaHue: €ro yclioBUs U BIMSHHE Ha T'a30BbIM COCTaB aTMOC(]EpHI.
MaccoBble BBIMHpaHUsT — 3KOJIOTMYECKHE KpU3HUChl mnpouuioro. I[lpmumHel u
CoBpeMeHHbIN KOJOTUYECKHI KPU3HUC, ET0 0COOEHHOCTH

6.5

Pa3znenst u 3amaun anTpomnosiornd. Meroas! antpomnosorud. CTaHOBIEHUE TNPE/ICTaB
CoBpeMeHHBIC HAYUYHBIE TEOPHH.

CxoncTBO uenoBeka ¢ KHUBOTHbIMH. CHcTeMaTHueckoe NoJjiokeHue uenoBeka. Cr
KUBOTHBIMHU: CPaBHUTEIbHO-MOp(dosoruueckue, 3MOpPHOIOTHYECKHE, (HUIUOJIOT
OTnuums 4enoBeka OT )KUBOTHBIX. [IpAMOX0XKICHNE M KOMIUIEKC CBS3aHHBIX C HUM TIf
Y BTOPOU CUTHAJIbHOM CUCTEMBI.

JBuxymue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OUOIOTUYEeCKue, colianbHble. COOTHOI
(hakTOpOB B aHTPOIIOTEHESE.

OCHOBHBIE CTAJIUM AHTPOIOTEHE3a. ABCTPAIIONUTEKN — JBYHOTHE MPEIKH Jroaei. Yen
opymuii Tpyna. UemoBek IpsSIMOXOISAIIMA M TIEPBBIM BBIXOJ JIIOACH 3a mpenensl Ad
o0l MpenoK HeaHJIepTaJbCKOTrO0 4YeJlOBEKa M 4eJoBeKa pa3yMHOro. Yemnorek

XOJIOJIHOTO KiauMara. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKHHI U
npeaenamu AQpuku.

DBOJIIOLUS COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSAIUSAX YeJ
nosimuMopdusm. [lonymnsiroHHbIe BOJIHBL, Apeii¢ reHoB, MuUrpamus u «3h(eKT oCHOB:
YeJ0BeKa.

Yenoseueckue pacel. [lonstue o pace. bonpmme pacel: eBponeougHas (€
(’xBaTOpUANbHASA), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHcKkas). Bpems u mytu paccene
yenoBeyeckux pac. HaydHas HecocToATenbHOCTh pacu3ma. llpucnocobieHHOCT
OKpyxaroei cpensl. Bnusnue reorpadudeckoii cpensl u qperida reHoB Ha MOpGOIIor

DKOCHCTEMBI B npucymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun 5KOJIOTHU. CBsI3b DKOJIOTHH C APYIrdMH HAyYKaMHU.
Mertoap! 3konoruu. IloneBbie Ha6J'IIO,I[eHI/I$I. SKCHepI/IMeHTLI B OKOJIOTHH: ITPHUPOJHLBIC
OKOJIOTHH. MOHI/ITOpI/IHF Oprmammeﬁ CpCAbl: HOK&HBHBIﬁ, peFHOHaHLHLIﬁ 1 TJI00AJIbE

7.2

Okonorndyeckue (hakTopel U 3aKOHOMEpHOCTH MX jAedcTBus. Knaccudukaius koo
OouoTHueckue, aHTponoreHHsle. OOIIME 3aKOHOMEPHOCTH JEHCTBHS SKOJIOTHYECKUX
HInpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPraHu3
Abuotnueckue Qakropsl. CBeT Kak 3konorndeckuil akrop. JledcTBue pasHbIX
OpraHu3Mbl. DKOJOTMYECKHE TpYIIbl PAaCTEHUMM M JKMBOTHBIX II0 OTHOLIEHHUIO
DoTONEepUOAU3M.




Temmneparypa kak skonorunyeckuii akrop. [leiicTBue TemnepaTypbl Ha OpraHU3MBI. |
OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTh kak 3konorudeckuit daktop. IIpucnocoOnenuss pacTeHU K MoAIepKaH!]
pacTeHuii 0 OTHOIICHHUIO K BoJe. [Iprcroco0nenns sKUBOTHBIX K N3MEHEHHUIO BOIHOTO |
Cpensl  oOuTaHWsl  OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBCHE
BHyTpHOpranuzMeHHas. OU3HKO-XUMUYECKHE OCOOEHHOCTU Cpell OOUTaHUSI OPraHu3N
YKU3HU B Pa3HbIX Cpeax.

buonornueckue putrmbl. BHemnHue u BHyTpeHHUE puTMbl. CyTO4HBIE U TOAN
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN )KU3HHU.

Kusznennsie popmbl opranuzmoB. [lonstue o xusHeHHOU (opme. KuzHeHHBIE (DHOP!
KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (DOPMBI KU
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue Qaxtopel. Buael OnoTnyeckux B3aUMOACUCTBUN: KOHKYPEHLHUS, XHII
[TapasutusM, Koomepauus, MyTyalu3M, KOMMEHCalIu3M (KBapTHUPAHTCTBO,
B3auMo/JIelcTBUS (Tonuueckue, popuueckue, padbpruyeckue). 3HaueHNEe OMOTUYECKUX I
OpraHu3MoB B cpezie ooutanus. [IpuHIINT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTHYECKUE XapAaKTEPUCTUKHU TOmyasuuu. [lomynsmus kak OHMOJIOTHYecKasi CHCT
¢dbuzudeckux O0apbepoB M OCOOCHHOCTEHW OWOJIOTMHM BUIOB B (DOPMHPOBAHHUU IMPOCTP
OcHOBHBIE TIOKA3aTeNU TOMYJISIIUN: YHCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U TIOJIOBAS
TEMII POCTa, CMEPTHOCTh, MUT'PALIUSL.

DKoJjoruyeckasi CTpykrypa mnomyisiiuu. OLeHKa YHCIEHHOCTH momynsuuu. JuHa
buotnyecknii moTeHnMan nonyiassuuu. MoenupoBaHue JUHAMHUKUA nomyisiuud. Kpm
KpuBble BbokuBaHMS. Perymsius 4ucieHHOCTH MOMYISIUM: poib (HaKTOpOB, 3aBUCSI
DKOJIOTHYECKHE CTpaTeruu BUMoB (r- u K-cTparerun).

[Tonsatue o006 »sKonoruveckoil Hwumie BuAa. MecTtooOuTaHue. MHOTOMEpHas MO)]
XartunHcoHa. Pa3zmepsl sxonorndeckoii Hunm. [lorennuanbHas v peanau3oBaHHAS HUIIL
Bun xak cucrema momymisiuil. Apeansl BHUAOB. Buabl M MX JKU3HEHHBIE CTpaTel
MUTpalnil )KUBOTHBIX. brosornyeckie MHBa3uM 4yXepoHBIX BHUIOB

7.4

CooOmiectBa oprann3MoB. buorneno3 m ero crpykrypa. CBS3M MEXIy OpPraHU3ME
otkpbiTasg cucrema (A./x. Tencnn). @yHKUMOHANBHBIE OJOKH OPraHU3MOB B JKOC
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu m cetH. AOHMOTHYECKHE (
sKocucTteMax. KpyroBopoT BelecTB ¥ MOTOK SHEPIHU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNN FKocUcTeMbl. bromacca 1 mpoayKius. DKOJOTHUECKUe UPaMI
HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOMIECTB — CYKIeccHd. llepBHYHBIE U BIC
AHTpOTIOTeHHBIE BO3EHCTBHA Ha cykieccun. KimmvakcHoe coobriectBo. bruopaznooop:
— OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuponHble  3KOCHCTEMBI.  AHTPOIOI€HHBIE 3KOCHCTEMBL.  ATpOosKOCHCTEMA.
AHTPOTIOT€HHBIMU U IPUPOAHBIMH SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opojnckas ¢uopa u ¢
¢daynbl. buonornyeckoe M X03sSHCTBEHHOE 3HAYCHHUE arpOdKOCHCTEM U YPOOIKOCHCTY
OCHOBHBIX B3aMMOJICHCTBHI1 OPraHU3MOB B 9KOCHCTEMaX.

IlepeHoc sHepruM M BEIIECTB MEXAY CMEXKHBIMU 3KOCHUCTEMaMH. Y CTOWYMBOCTH OpT




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

7.5

buocdepa — obmerranerapaast 00071049ka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBAJIA
o6uocdepe. O6nactu 6mochepsr u e€ cocran. JKuBoe BeniecTBo OHOCHEPBI U €ro PyHKN
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdeprl. OcobeHHOCTH OHMOChepsl Kak TI00a
paBHOBecue B bnocdepe. KpyroBopoTs! BemecTB 1 OMOT€OXUMHUYECKUE IIUKIIBI (yriiep
ouocdepe.

3oHanbHOCTE OmMocdeprl. [lonstne o Ouome. OCHOBHBIE OHOMBI CYIIM: TYHJ
IIUPOKOJMCTBCHHBIC Ji€Ca, CTCIIM, CaBaHHbI, MIYCTbIHHW, TPOIMMYCCKUC JI€Ca, BLICOI
KUBOTHBI MUpP OMOMOB CYIIIH.

CrpykTypa v QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOI0 NMOTeHIMana 1 0uocdey

7.6

DKOJIOTHYECKHE KPU3UCH U X MPUYMUHBI. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3ary
BO3JlyXa. 3arpsisHeHHe BOJHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Paspyiienue mo
HN3meHenne knumara.

AHTPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENBHBIA U )KUBOTHBIM MHUp. OXpaHa pacTUTEN
MPUHIMIBI OXpaHbl npupobl. KpacHbie kuuru. Oco6o oxpaHseMble IPUPOIHbIE TEPPY
1 300JI0TUYECKHE MAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTUSL 4YeNIOBEUYECTBA M MpUPOAbL. Pari
COXpaHEHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 3eMin
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