MYHHIIUTIATIFHOE OI0PKETHOE 00111e00pa3oBaTeIbHOE YUPEKICHNE
«IlIxomna Ne 154 ¢ yrinyOaeHHBIM U3YYEHHEM OTIEIbHBIX MTPEAMETOBY
ropojickoro okpyra Camapa

IIpoBepeno YT1Bepxnaro
3am. nupekropa o YBP Hupexrop MBOVY kossl Nel54 r.o.Camapa
/Noponuna B.B. /Kopuunosa H.H./
«27» aBrycra 2025 . [Tpuka3z Ne 250 ot «28» aBrycra 2025 .

xTop, O="MBOY ""
a1 54" r.0. Camapa

PABOYAS MTPOT'PAMMA (ID 7401064)

[Mpeamer (kypc): buomorus_(yriay0aeHHBIH YPOBEHb) Kiace: 10-11
KonngectBo yacoB no yueOHoMy 1iany: 102 4 B roa 3 4 B HeemIO

CocraBnena B coorBercTBuu ¢ dDenepanbHOi paboueil mporpaMMoi Mo y4eOHOMY IMpeAMETY
«buonorus» yriay6ieHHbIH YpOBEHb

Yueonuku:
* [Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u ap./Ilon pen. [laceunuka B.B. buonorus
(yriny6nennsiit ypoens) 10 kimacc. AO "UznatensctBo "[Ipocemenue", 2023
* [Taceunuk B.B., Kamenckuii A.A., Pyonio A.M. u np./Ilox pen. Ilaceunuka B.B. buonorus
(yrny6nennsiit ypoens) 11 kimacc. AO "UznatensctBo "[Ipocemenue", 2023
Paccmotpena Ha 3aceqanun MO yunTeneil eCTeCTBEHHOHAYYHOTO IIMKJIa
(Ha3BaHUE METOJIUYECKOTO OOBCTMHCHHUS)
[Tporoxoin Nel ot «28» aBrycra 2025r.
[pencenarens MO /Paccaguna 10.B../




HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUsi U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeamety "buonorus" naét npeacTaBieHue o eln
U 337la4ax M3y4yeHus y4yeOHoro npeamera «buonorus» Ha YriyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TOCIEAOBATEIbHOCTh W3Y4YEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy [MPOCMATPUBACTCS  HAMNPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUHN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel npupoHoi cpeae. B mporpamMme mo 6GM0JIOTHU Takke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB yueOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 1O OCBOCHHMIO COJIEpPKaHUS
OMONIOTHYECKOT0 00pa30BaHMs HA YPOBHE CPETHETO 00IIEero 00pa3oBaHusI.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBeplIaeT OUOJIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PaCIIMpPEHHE
U yriIyOJieHHe 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenune yueOHoro mnpeamera «buosorus» Ha yriayOJIE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIHEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTHMYECKUX  3HAHWUW, TMIOJYYCHHBIX TMpPU  H3YYEHUH  OOydaromUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YEJOBEKa, OOIIMX 3aKOHOMEPHOCTIX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce uydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJIOTUH U CHUHTETUYECKOW OHOJIOTHH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buonorus» npuszBaH  00€CHEUUTh  OCBOCHHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COAEPKaHUU MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
po(hecCHOHANBHON JESITENTbHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYJAIOITUMUCS CUCTEMBbI OMOJOTHUUYECKHX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKUs, B, OMOTeo1eH03, Onocdepa); O BBIIAIOUIUXCS OTKPBITHIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUH Y OMOJIOTUH Pa3BUTHS, TCHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalOIIMMHUCA YMEHHUSIMH: CaMOCTOSITEJIbHO  HAXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BaThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh TMOCIEACTBUS CBOCH NEATENBHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCIHHOCTH B UPE3BBIYATHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIlecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPHITHSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyYaroImIMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITENPHOCTH B UYPE3BBIYAMHBIX CHUTYalUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyaroluMUCs
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NocJIeyoneMy Tpo(ecCHOHaTbHOMY CaMOOIPEACIECHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero ooOmero oopasosanus, cocrabiser 204 gaca: B 10 xracce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHM3alUsAX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroNIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, WM. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHotTuyeckuit), Omochepubiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonarue o 3aBucuMou u
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3yabraroB. [IpuunMHBI WCKaXEHUs PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IUYHBIX METOJIOB IIPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHAs MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. bHoONOrnyeckue mnoiauMmepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue ¢pyHkuuu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komruiementapHoctu. IlpaBmiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMHUECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabmuel u cxembl: «llepronuueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosekyiibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (MEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. Opranouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIIMM MHUTOXOHIpuM u mactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siApa, XpOMAaTHH, KapHoILIa3Ma, SAPBIIKH, UX CTPOCHHE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KIeTkn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCcTB M NMPeBpallleHUAE JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCIUTETEHOE
bochopunupoBanue. Suepaus memoparnHo2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsl: k. IIpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pPYIOBaHUE MJIsI MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cunresa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbelii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHUe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBaHus YenoBeka, xKUBOTHbIX, pactenuil. CITMJ[, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemoie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1mukn, ero mepuoanpl W peryisanusa. WMatepdaza u  MuTo3.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbiii cunres JIHK — permmkanwms. [Ipunnuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbli  HaOOpel  XpoMocoM. ['omonormunsie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuT03. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOTICCCHI.
Tunel muto3a. Kapuokunes u nmutokunes. bruonornyeckoe 3HaueHne MUTO3A.

Perymsimuss MUTOTHYECKOTO ITMKIIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtosdyn, «CTpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pab6ora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKJICTOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthl. KoioHnanpHbIe OPraHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txanu pacrenuid. TUTBI paCTUTETBHBIX TKAHEH: 00pa3oBaTeIbHAS, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlleyHas, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKoNUTaomuX. Perymsus npixanus. JlprxareiabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHUM.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHast peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI K UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrermme», «Oprasbl LBETKOBBIX PpPaCTEHUIN»,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIxX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crels,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECHO3BOHOYHBIX >KHUBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICiI
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJbIIICBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha H>MOpHOHATBLHOE PA3BUTHE PA3IUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta >KUBOTHBIX. DakTopbl
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peTyJIAIUuA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IIPU HENOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLUETUIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS UM  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun yenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ynbTaToB  JIUTHOPUTHOTO
CKPEIIMBaHUSA Y IPO30(UIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
U3MEHYMBOCTH: HEHACJICACTBEHHAs U HACIICACTBEHHAS.

MonudukannonHas u3MeHUYHBOCTh. Ponb cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUNIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOro pa3Hoo0pas3us B Mpezesax OJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUMPOBaHHbIE MyTauuu. SnepHsle u
HuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTtareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buapl MyTaruiig.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HW C  HACleCTBEHHON MPEpacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE ACHEKThI UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomMecTuKanus u ceeKuus. 3apoKJICHHE CEEKIIUU U JOMECTUKAIIUU. Y YEHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. 1. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON PabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonibio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHbIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUU.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMU PACTCHUH U JKUBOTHBIX. «3e1éHas
PeBoIIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCe008AHULL, Nepedosblx uoell U
NepCcneKmuBHbIX MexHoaA02Ul.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACICICTBEHHOM W3MEHUMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KWUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHHIN.

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuotrexHo0orusi ¥ CHHTeTHYECKAsA OMOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOOMEUCHUE, TONYYEeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUUECKUE TTYTH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue ouorexnonoruu. [loctrenomuas mudposas mequmuaa. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHHUS ~ OpPraHU3MOB, HACJIEACTBEHHas HM3MEHYMBOCTh, OoOpbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonuu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (opm KamycThD», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAauus Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIUE CHIIBI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsus. llposenenue agpghexma opeiigha 2enos 8 6orbLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUMA, pa3pbIBAIOIINN
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobsieHnid y Opranu3MoB: Mopdosornyeckue, Gu3noIoruyeckue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HAYYHBIX METOJOB COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumplt 1 cxeMbl: «MyTalliOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30ISAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XWIIHUKOB M KepTB», «CxeMa NelcTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantamuny, «lIpucnoco0IeHHOCTh OpPraHu3MOB © €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKO0JIOTUYECKOE BUA000pa30BaHUE BUAOB CHHUL», «llonurionasl pacTeHHit»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHS MaKpOAIBOMIONUHU. [lameoHTONOrMYecKkue METO[bI
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buawbi-
SHAEMUKHU U PEJIUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
Pynumventapubsle  opraHbl M araBu3Mbl.  MOJEKYyISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Pununodurey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHUMEHTHI,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEJOBEKa W IMUMIIaH3e», «l JaBHbBIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepos u3 MmonoMepoB. Koanepsarnas runote3a A. M. OnapuHna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ n3ydeHnus. Mickonaemble OpraHn4eCcKue OCTATKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPTaHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
PaCTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IpoucxoxaeHne MIEKONUTAIOMUX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U pacBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus 6Guopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYeckoil 3Boouun», «Cxema oO0pa3oBaHUsI PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUID, «CXxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHBIC MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHU. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKABOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4eaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIE€HHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJUU AaHTpOINOreHe3a. PaHHHE uenoBeKoOOpa3Hble 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUN TpyAa. HeloBeK NpAMOXOIIIUN U IIEPBBIM BBIXO JIIOACH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
MaJ€OreHOMUKA.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonatne o pace. bospmme pacel: eBporeonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeNnoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroLIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmuup! 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heanaepranpupy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJIOBEKA», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OUOJEHCKUMH CIOKETaMH TMPOUCXOXKIACHUS UEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe 3kosioruu B Tpyaax A. ['ymOonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpoOAHbIE W JlabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U KOJIOTMYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akrtopos. IIpaBuino munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHI M JKMBOTHBIX II0 OTHOWICHWIO K cBeTy. CHrHajmbHas pojb CBETa.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (aktop. IlpucnocobiieHust pacTteHud K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
riyOMHHAasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  (DPU3NKO-XUMUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B pa3HbIX cpeax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue daktopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYEeCTBO, cuMOMo03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOACHCTBUH JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOro Jiecay, «llemu muranus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJIECUCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MONMyJSUU U €€ peryisiuus. bUOTHYeCKMid MOTEHIMaN IMOMYJISLHH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKoMornueckoil Huie Buaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

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

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUPaMHJIBI
nonyasauum», «CKOpPOCTh  3aceleHuss IOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jkosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
UPaMUJIBI YKcell, OnoMacchl M SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUNO8 HA C)YOOP2AHUBMEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u  cxemMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCHUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«IKomorudeckas mupamuaa OMOMacCh», «IDKOJIOTHYECKass MApaMUIa SHEPTHHY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

Jlabopatopuass padora «l3ydeHue paszHooOpaszusi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ounocdepe.



3oHanbHOCTH OHnochepsl. [lousaTre o Onome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIIUANA U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymm», «Knumatuueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPHU3UCBl M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbI MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA W MPHUPOJIBIL.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGvl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpsizHeHue nouBbl», «[lapHukoBsiii 3¢ dekT», «Ocob0 oxpaHseMble TPUPOTHBIC
TeppuTOopun», «MOoAEIH yIpaBiIsieMOTro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHUE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCHUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPHYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YJArOIITNXCsl pYKOBOCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOLIECCE peai3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JTYXOBHBIX IECHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjspHas (Qu3uveckas AaKTUBHOCTH), OEpPEkKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

aAKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMeHHE MPOrHO3UPOBAaTh HEOIArONpUSTHBIE dKOJIOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OITBITA JIeSITETLHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLMAIBHOUN
MPAKTHUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HaHHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEACTaBICHUS 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PeCcypcHbie  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJIHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OHMOJOTHUYECKUX 3HAHUM B IEIAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IIPU U3YYEeHUH OUOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpPa U MPOUCXOAAIMNX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BAaTh OWOJIOTMYECKHE 3HAHUSA JIJIs
peteHus Ipo0JIeM B peabHbIX JKU3HEHHBIX CUTYaIIUsIX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWONOTUH B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHbIC) OOIICHAYYHBIC MOHSITHS, OTpa)karollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHEe, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA U YHHUBEPCATIbHbIE
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Yy4eOHBIC JICHCTBUI,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHU, 000OIICHHS ), paCKpbIBaTh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0OBsICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIILHBIE CPEACTBA ISl TPEACTABICHHS CYyIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOO0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMATBbHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO0 O00OJacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMaIUu (TEKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ TOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IAYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM fA3BIK B KadyecTBE CcpeAcTBa Mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWA M 3allUThl  WH(OpManuwu,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJLHO BBINOJHEHUS MpeiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIIeHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUJIaH JCHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C TO3ULUUHA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOUIEHUIO K JKMBOW IIPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS MTPOOJIEMBI ¢ YIETOM UMEIOLINXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrUX IpU aHaJIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAaJI€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€IUHOO0pa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOrO TO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: OOMEHA BEUIECTB (METa0OIM3M), MPEBPAILLICHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOrEHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY OpPraHOMJAaMH KIETKH U HX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB W MX (QYHKIUSMH, MEXAY STanaMu
oOMEHa BEIIECTB, ATaaMy KJIETOYHOIO IIUKJIA U KU3HEHHBIX UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXJY UCCIIETYEMbIMU OMOJOTMYECKUMH MPOLIECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPITh MX OKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIHpys Lelb HCCIEIOBAaHUS, aHaJU3UPOBATH MOIYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBbHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaNpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
MHTEpEC, HAIlPaBJICHHbII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydueOHOTO Tpeamera «buonorus» B 11
KJacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIB30BaHNS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpEeNIeSICHUs] WM TOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHetudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEAOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Omocdepbl, CTaOMIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JABWXKYIIMX  CHAJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB U IOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aUMOCBS3UM MEXIY IMPOIECCAaMH ABOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHCHTaMHU Pa3IMYHbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOIBI M YETOBEUECTBA;

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BHISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE pabdOThl, COOJIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHUE Yy4acTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpaIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO3SiCTBA, MHINEBOMN
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX H3yYCHUE
3 buosnorust kinetku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10
5) Crpoenrne u GyHKIUU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€CTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasmeie  Tpakrieckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtoLus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJIOTHS BUAOB U MOIYJISIUAN 9 0.5
9 DKos0rUs coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkarolias cpeia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUEHUS KIETKU.
Knerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHne METO10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, Knaccupukanys u GyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJ1€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieozunTpudocdarer (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OMONIOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

CtpoeHnune syKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenune
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[Tpaktuyeckas pabora «M3ydenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIILHBIX
KIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TUIACTUIBI. JlTabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH S11pa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas pabota
«CpaBHeHHE POIIeccOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuum MaTpuyHOTO CHHTE3a
TpaHckpunus — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycbl — HekneTouHble (OPMBI KUZHU
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 Hanorexnosoruu B 6uoa0ruu u
MEIUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 05

JlaGopaTtophnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpernapaTax)»

47 Peryisuus »)KU3HEHHOIO LIUKIIA KJIETOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. JJaboparopuas pabora 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHnei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena OpraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

o4 [Intanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTteMa I03BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema uyenoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymoparnbHas perynsnus 1 9HI0KpUHHAS
cucTeMa KUBOTHBIX M YeJIOBEKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus OJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHE )KUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
7 JlaGopatopHas paborta «CtpoeHue 05
OpPraHOB Pa3MHOMXEHHS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«lpo3odumna kak 00bEKT TeHETHUECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5
H3yuenue pe3ynbraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIHBAHHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

78 [TpakTrueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUS Y IPO30(DUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka momna 1

83 T'enoTHn kak neJI0CTHAs CUCTEMA 1

84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U Y€JIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Bl 1
U3MEHUYUBOCTH

86 MonudukaonHas U3MEHYHBOCTh 1




87

88

BapuauvoHHbIN s U BapUaLlMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOunHaTnBHAs U3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIIpeTiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enernka yenoseka. [Ipaktnueckas
pabota «CocTaBieHre U aHATTU3
POAOCIIOBHOM

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIMIUHCKON N'€eHETUKHU B
NPEOTBPALICHUH U JICUEHUU
FeHETUYECKUX 3a00JIeBaHUN YETI0BEKA
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAIITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U
96 ’KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»
97 Coxpanenue, U3yueHHEe U UCIIOJIb30BaHHE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3yuenne 0ObEKTOB OMOTEXHOJIOTUN
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonoruun
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypeni
1 OpodmoniionHast Teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
HBOJIIOLINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUS U MaKPOIBOJIIOLIUS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduyeckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlaboparopuas padora
«[IpucnocobneHuss OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3ZHOCTb)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOIIOLUN
buoreorpaduyeckue MeToab! U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MATEMAaTHYCCKUE
METO/]IbI U3yUYEHHS IBOJIIOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie runmoTessl IpoOrCX 0K ISHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEACTABICHUS O
3apOKJICHUH JKU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTaTKOB =
JPEBHUX OPTaHU3MOB)

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEM =
CTPOCHHS PACTCHHUH Pa3HBIX OTJICIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

36 MaccoBble BBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOILIOTO

37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpemMeHHas cCTeMa OPraHHYECKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJleTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka U MajeoreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3K0I0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'HHA

51

Mertoab! skonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIICIOBAHUI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BbIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHHIO CBETa»

0.5

55

AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKHH pakTop.
JlaGopaTopHas pabota «AHATOMHUYECKUE
0COOEHHOCTH pacTeHHI U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpa MO I

66 JInHaMuKa TONYJISIIAN U €€ PeryIsnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHns ceMsIH PacTeHUH K '
pacceneHnIo»

69 Bun xak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHB

79 AHTPOIIOTEHHBIC YKOCUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabora

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHI OPraHu3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemnnanerapuas
obonouka 3emnu

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs n
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

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

92 Oxpana nmpupo bl

93 OCHOBHbBIE TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BUTHS YECIIOBCUECTBA U MPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 O06o06meHne 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThl»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yabTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6061menue o Teme «OpraHu3mMbl U
cpena oouTaHus»

101 O060061IeHne o TeMe «IKOJIOTHS BUIOB U
TIOITYJISLIAN

102 O6061menue no teme «buochepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5






ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (hopmMupoBaHUH COBpEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TPUPOJIBI
M pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKHUX, IKOJIOTUYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN ILIEHHOCTHOTO OTHOILICHHS K IPHPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenune cucremoil 3HaHME 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKUX MCCIETOBAHUSIX )KUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMMCAaHWE, U3MEpPEHHE, IPOBEIECHUE
HaOroeHui); crmocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHne BBIIBUTaTh TUTIOTE3bI, TPOBEPSTh UX KCIIEPUMEHTAIBHBIMA
cpeAcTBaMu, (GOPMYIHMPYs Lelb WCCIEAOBaHUS, AaHAIM3HPOBATH
MOJIy4EeHHBIE PE3Y/IbTAThl U J1€1aTh BHIBOJIBI.

BbisiBIIeHHEe 3aBHCHMOCTH MEXIy HCCIEIyeMBbIMH BEIHMYMHAMH,
00BSICHEHHUE TTOTyUYEeHHBIX PE3YIHTaTOB U (HOPMYITUPOBAHHE BHIBOJOB

C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHMX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraOIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OnocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/IECHNE, HACJIE/ICTBEHHOCTb, HM3MEHUYMBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; K10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTETA [1.

Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOPHUsSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiiieBoro cxoactsa K. bapa, apostorionnast




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOTr000pasusi U MPOUCX 0K ICHUS
KyJIbTypHbIX pactenud, yuyenue A.H. CepeproBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss redoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjaeacTBeHHOM u3MeHumBocTd H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoaplieBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaIMyMa FO. JInbnxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCE,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHo A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJICHUAMU; [JCJIATh
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IICPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTECMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHUEM U
(GYHKLIMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHHH, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (aKTopaMH Cpe.bl
oOuTaHMsA;  TpoOIeccaMd  SBONIOUMHU;  ABIKYUIMMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMH  pa3jM4YHbIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

VYmMmenue BBIJICIATE CYHICCTBCHHBIC IIPU3HAKU

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPHUOT U IYKAPUOT; OJHOKIECTOUYHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIO0BCKaA, IIponIeCcCcoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX MW 4YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32a, MEi103a, FaMeTOreHe3a, YSMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA JOBYOKYIIUX CHJI
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUH; PHCIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUsSI BBIACIATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT M DYKAPUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTrE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IIACTUYECKOIO M JSHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPCHHS, Ppa3BUTHS H
Pa3MHOXKCHUSI, UHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O ot6opa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHHUA KOMIIOHCHTOB 3JKOCHCTEM, aHTpOHOl"eHHI)IX
U3MEHEHHH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOILIHAE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBSA3H
OpraHM3MOB U CpeIbl OOWTAaHMS; EIWHCTBA YEIOBEUYECKHX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KHU3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJICPIKaHUS, HHTEPIPETUPOBATH ITHYCCKHUE ACIIEKTHI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U NX HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUJIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU 1npoOiembl. DyHIaMEHTAIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHMS B OUOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunsl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JESITEIbHOCTA YEJIOBEKA: MEIULMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornueckoi Hayku. HaOmiogeHue, H3MepeHHe, SKCIEpUMEHT,
cucTeMaru3anus, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW ©  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpDKM U €€ AOCTOBEpHOCTb. Pa3zbpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprumHEl HCKaXeHUs Pe3yJbTaToOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATbHAS €UHUIA )KUBOTrO. MlcTOpUst OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISPHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 3nekTpodopes, METOJI MEYEHbIX aTOMOB, IU(hepeHITnaIbHOe

LHEHTPUPYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIETOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHThL. Boja u
e€ poJb Kak pacTBOPUTEIS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOpEryJalud. MUHepallbHbIe BEUIECTBA KJIETKH, UX OUOJOTrHYecKasl poJib.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kmaccudukamus 6enkoB. buonornueckue GyHKIIUNA OSITKOB.
VYrneBoabl. MoHOcaxapuapl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUBI.
OOmuii T1UTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIE cBoMcTBa. Kitaccudukamusi aTunuaos.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIun
mumuaoB.  OOmme cBOICTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocth. [Ipasmno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxienue u ononorndeckue ¢pynkimu JJTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3n B Mojekyine ATO.
buonoruueckue pynkuuu AT®. BoccraHoBI€HHbBIE TEPEHOCUNKH, UX QYHKIIUH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJT

Tunsl KJIETOK: dJyKapuoTudeckas U Ipokapuotuudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KJIETKH.

Crtpoenue nmpokapuoTuueckon kiaeTku. KietouHas creHka OakTepuil m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpaHa (razmanemMma). CTpyKTypa Iaa3MaTiaecko MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGota HaTtpuii-kaJineBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa u GyHKIHU KIETOYHOW CTEHKH PACTECHHIA, TPHOOB.

Huronnaszma. [urozons. Lutockener. [[BukeHue nurtorsiazMbl. OpraHou bl
kieTkd. OgHOMeMOpaHHbIE OPraHOM[IBI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TU30COMBI, X CTpoeHHE U GYyHKIMH. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mamkwmii
(arpanymsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekpetopHas (yHKuUUS
annaparta ['onpmxu. TpaHcnopT BelecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHJAPUH, TUIACTUIBL.

Crpoenve u (GyHKIUU MUTOXOHIAPHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opranouabl kietku CTpoeHue M (YHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdYeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTproIs.

Anpo. Obosouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIPBIIIKH, X CTPOCHUE U
byakun. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie Bkmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK HYKapHOT

(pacTUTeNbHOMH, )KUBOTHOM, TPUOHOIT)

2.4

AccuMuISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kucaopoja B OOMEHHBIX
nporeccax. DHepreTuueckoe obOecrieyeHue KieTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep pEeaKIHil KJIEeTOYHOTro
Merabonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHMyYecKMX BelecTB B kieTke. PortocuHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢GorocuHre3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XE€MOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuH, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
Oaktepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxenus. IlpoaykTel OpokeHuss U uX
HCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENTN OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTHIeckoro ooMeHa. [loaroToBuTenbHbIN

atan. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUI B
mporeccax — OHMOJIOTHMYECKOTO  OKUCIeHHs.  llukimueckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0O MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. D (HEKTUBHOCTh IHEPTETUUECKOTO0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHHTe3a.  Peanu3anus  HacleNCTBEHHOW  MHMOpMALUU.
I'enetnueckuii kox, ero cBovcrBa. TpaHcKkpunuus — MaTpudHblid cuare3 PHK.
[TpuHIMOBI ~ TPAHCKPHIILUHU: KOMILIEMEHTAapHOCTh, AHTHIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBust OuocuHresa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3anys reHoMa y IpOKapuoT U DYKapHOT. Perymnsius akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycbl — HekneTouHble (OpMBbI KU3HU U OOJIUraTHele napasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )kuBoTHbIX, pacteHuii. CITNJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblif 1ukn, ero mepuoasl M perymauus. HWurepdaza u  MuUTO3.
Oco0eHHOCTH MPOLIECCOB, NMpOoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rarIouaHbI  Habopsl XpoMocoM. ['omosoruunsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenne kinetku — MuTo3. CTaguu MUTO3a U MIPOUCXOASAIINE B HUX MPOLECCHI.
Tunsl muTo3a. KaprokuHes u nuTOoKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsamus mutoTMYecKoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJIorHyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPraHU3MBbI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzaponpiesoe passutue. I'amerorenes y >kMBOTHBIX. IlosoBbIe Xkenessl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CriepmaroreHe3 M OOTeHes3.
CrpoeHune mosioBbIX KieTOK. OIUIOAOTBOpEHHE U SMOPUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»kHO€,  BHYTPCHHEE.
ITapTeHorenes.

WunuBunyanpHOe pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpHoreHesa
KMBOTHBIX (Ha mmpuMepe JIsarymkH). Apoonenne. Turbt apodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apO/bIIIEeBbIe JTUCTKU (racTpyisuus). 3akiaaka
OpraHoB M TKaHEW W3 3apoJbILIEBBIX JMCTKOB. B3auMHOe BIMsAHHE YacTel
pa3BUBarolIerocs 3apojblia (3MOpHOHaANIbHAsT MHIYKLHKA). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. [locTamMOpuoHnanbHbIl mnepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSMOrO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUbl pocTa )KMBOTHBIX. DaKTOPbI
peryisuMu pocTta JKMBOTHBIX M denoBeka. CTaguum mocTIMOPHOHAIBHOIO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrennii. OIUIOOOTBOpPEHHWE M Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DETryJsluM OHTOIEHEe3a y pAaCTEeHUH W

JKHUBOTHBIX

Ucropust craHOBieHUsT W pPa3BUTHUSI TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKHE TMOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICIIbHBIC
TEHbI, aJIbTEPHATUBHBIE MPU3HAKHA, JTOMUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JHHHS, THOPUIBI, TEHOTHUN, (QEHOTH.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, ITUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. L{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananuzupyroiiee ckpemuBanue. [[poMexxyToOuHbIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CuennieHHoe HacienoBaHue mnpusHakoB. Paborer T. Moprana. CreruieHHOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld noJi. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeu3M. B3auMoaelcTBHE HEaJICIbHBIX I'CHOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moan(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalIMOHHOM
M3MEHYHUBOCTH.

I'enoTnnmyeckass n3MeHYMBOCTh. (CBOMCTBA TE€HOTHIIMYECKOHM W3MEHUYMBOCTH.
Buibl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MYTAI[HOHHAS.
KomOunatuBHasT W3MEHUYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyranuoHHas U3MEH4YUBOCTb. BBl MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUW. SIlepHBIE M LUTOIIIA3MATUYECKHUE
Mytanuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOoLEcca. 3aKOH T'OMOJIOTMUECKMX PsIOB B HACIEACTBEHHOMN
mmenunBoctn  (H.N. Basuinos). BhesnepHas  M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl H3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OJM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HACJICJCTBEHHOMN
MPEAPACTIOI0KEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS W MHOrooOpasusi KyJbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEICTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Mertoapl ceneKuMOHHON paboTbl. McKyccTBEHHBI OTOOp: MAaccoBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeniell mo motoMctBy. OTOOpP MO T€HOTUITY € IOMOIIBIO OLIEHKU
(eHoTHna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNIEKIIMOHHON pa0oThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexomOuHanTHbIX JIHK 17151 momydyenust ucxoiHOro Marepuana ajsi CeJIeKIHH.
[lomyuenne nomuruionoB. BHyTpuBHIoBas rulOpuanzanus. biauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnbl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
rubpuanzaius. [lpeononenue OGecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

O6T)GKTBI, HCIIOJIb3YEMBIC B 6HOT€XHOJ’IOFI/II/I, — KJICTOYHBIC M TKAHCBBIC KYJIBTYPHEI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKa. TpaaulMOHHAas OHOTEXHOJOTHS:
xJieboneueHne, TOMyYeHHe  KUCIOMOJOYHBIX  MPOAYKTOB,  BUHOJIENHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUIOAOTBOpPEHNE. PEKOHCTPYKIMS SUILEKIETOK W KIOHUPOBAHUE KUBOTHBIX.
MeTto/ TpaHCIUTaHTalUU SAEp KIETOK.

XpoMOoCcOMHasi M TeHHas WHXeHepusa. VICKycCTBEHHBIM CHHTE3 Te€Ha u
KoHCcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss W TMepCreKTUBBI
XPOMOCOMHOM W TEHHOM WH)XeHepuu. MeauIuHCKie OWOTEXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE IPUOBI, OJJHOKIETOUHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  [IBuKeHHE  OJHOKIETOYHBIX
OpPraHu3MoOB: aMEOOMIHOE, KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoOrokieTounble  pacreHus. B3auMocBs3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMH M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbI€ ¥ FeHEpaTUBHBIE OpraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUkeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO Ia3a M MHUHEPAJIbHBIX BEIIECTB
pacteHusMu. J{pixanue pactenuil. Auddysus razos yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacTeHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3apaxuMoCTh U peryssnus y OpraHu3smMoB. Pa3apakuMOCTh U peryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BelllecTBa M X 3HAUCHHUE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3b dYacTed  MHOTI'OKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHI)I 1 CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIBI
KUBOTHBIX TKaHEW: SMUTENUalbHasl, COCAMHUTENIbHAS, MBbIIIEYHAsl, HEPBHAs.
OcoOeHHocTH CTpoeHHs, (QYHKIHA W paACIOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKelneTbl OAHOKIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [Iutanue >kuBOTHbIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixaHue xuBOTHBIX. KoxkHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHas cUCTEMa YelloBeka. MexaHu3M
BEHTWIALMM JIETKUX Yy HOTHIl M MIEKONMTAIOMMX. TpaHCOpT BeUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTeMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOLUUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbl [T03BOHOYHBIX >KMBOTHBIX. Bbllenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM U BBIJICJIUTEIILHON CHCTEMaMu. BhiiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI H HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb 1 perysus y opraHu3mMoB. Pa3ipaxkuMocTh y OJJHOKIETOUHBIX
opranu3zMoB. Takcucel. PazgpaXmMocTh W perymsinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssiius y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOH CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anropuTtMoB M mporpamm s dPQPEKTHBHON (YHKIIHOHAIBHON
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX W YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHON M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe v yCIOBHBIC pedIeKChI

3ammTa opranusma ot 6osne3nei. ImmyHHas cuctema denoBeka. KieTodHsiit u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CENEKTUBHOrO uMmMmyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUIA

KpoBenocHast cucrema u e€ opransl. Cep/iie, KPOBEHOCHBIE COCY/bl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

Hpixanue yenoBeka. Jluddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JlpIxaTenpHas cHUcTeMa dYenoBeKa. /J[pIxarenpHas MOBEPXHOCTb. Perymsanms

nbIxaHus. [[prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keye3bl. BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HeppoHa. PuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBeKa: MblmedHas cucteMa. CKeleTHBIC MBIIINBI 1 UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomonmonHass Teopus Y. JlapBuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3Boitonuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast 3BOJIIOLIMOHHAs OMO0JIOrHsl. 3Haue€HHE IBOJIIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsanus kak 3JIeMEHTapHas €AWHMIA 3BOMOLNUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl MOmyisiuuid. VM3meHenue
reHo(oHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJIECHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIOLMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajuiesnied B momymsauusx. Oddext
OCHOBATEIIS. Murpanuu. M3onmsauma  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OHMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIii 0oTOOp — HampaBisooumii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOT0 0TOOpa: ABWXKYIIMNA, CTaOUIU3UPYIOUIUHM, pa3phIBArOIIN
(nu3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBeHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  ApomMopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTb
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BupooOpa3oBaHume Kak pe3yibTar
MUKpPOABOJIONMH. M30msmus — kioueBoii ¢aktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOWIM3AITH,

rubpuan3anys). JIuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb 3BOMIOIIMOHHON OMONIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasus. MUKPOIBOIIOLUSA U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM M CHOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYEeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB U OCTPOBOB. buoreorpadudeckue odnactu 3emuan. Buabr-sanemuxu
U PEITUKTBHIL.

OMOpPHUOIOrMYECKUE M CPaBHUTEIBHO-MOP(OIOrHUECKUe METOAbl H3YUYECHMUSI
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
IBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumenTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYEHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHBIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBuia) dBoonMH. HeoOpaTuMocTh 3BOIOLUU.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOoXKJIEHHs KH3HM U €€
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3TaIlbl HEOpraHuueckoi sBomoruu. [lnanerapHas (reosoruueckas)
HBOJIONMUSA. XUMHUYECKass 53BOMIONMA. AOUOTeHHBI CHUHTE3 OpraHMYeCKUX
BemecTB u3 Heoprannudecknx. Omeir C. Mwmiepa u I'. FOpu. OGpa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneitHa, reHetnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust u e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble 3Tansl opranndeckoi 3Bomonuu. 1lossienne n 3BOMIONUS MEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

ITpoucxoxxaeHne 3ykapuor (CUMOMOreHe3). DBOIIOLMOHHOE MPOUCXOXKICHHE
BUpYcOB. IIponcxokaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixom pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTEeHU U
3aBoeBaHne MMM cymu. CemenHble pacTeHMs. lIpomcxoxkneHne LBETKOBBIX
pacTeHui.

OcCHOBHbBIE ATambl SBOJIIOINUM KMBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBsie Xopa0BbIe )KUBOTHBIE. JKM3HB B BOJE. DBOMIIOIMS TI03BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTMUTAOINX H
ntuy. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMU XKMUBOTHBIMU CYILIH.

Pa3BuTHe %u3HM Ha 3eMiIe 110 3paM U IIEpUOaM: apXeH, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiHo30il. OOmas XapakTepucTUKa KIMMaTa M TEO0JIOIMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpoiuioro. [IpuumHbel 1
CIIEICTBUSI MacCOBBIX BhIMUpaHui. COBpeMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOMCXO0KIEHUH YeoBeka. COBpEeMEHHbBIE HAyUHbIE TEOPUH.
CxozcTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CpPaBHUTENIbHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-0MOXUMHYECKHE,
noBefgeHyeckue. OTiMuYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxkiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTHYECKHE, COLMANIbHBIE.
CooTHolleHrne ONOJOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJIUU AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
monel. YenoBek yMenbld, NEepBbIE HM3TOTOBICHHS OpyAud Tpynaa. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0Imul MPeIoK HEeaHJEPTaIbCKOTO YEIOBEeKAa W YeJIOBeKa
pa3symMHOro. YenmoBek HEaHIEPTAIbCKUW KaK BHJ JIIOJEH XOJOIHOIO KJIMMATa.
YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, ACHUCOBCKHWM YEJIOBEK, OCBOCHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYISIMAX
4enoBeka. MyTallmoHHBIN nporiecce v noauMopdusm. TlonyasioHHbIE BOJIHBL,
npeiid reHoB, Murpanus 1 «3¢p(eKkT oCHOBATENs» B MOMYISALUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJlO-HErpoujHasi (PKBAaTOpUaAlIbHAsl), MOHTOJOUHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecoCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSAM OKPYXKAIOWIEH Cpesbl.
Bnusinue reorpaduueckoit cpembl W apeiida reHOB Ha MOpdoNorHio H

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U Mpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY’KaIoIel Cpeibl: TOKAIbHBIN, pErHOHAIbHBIN U TT100aTbHbBIN

7.2

Okonorndyeckne (HakTopel U 3aKOHOMEPHOCTH WX aercTBus. Kiaccuduxanms
9KOJIOTMUECKUX (aKTOpoB: abuMOTHUYECKHEe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojoruueckux Qaxrtopon. IlpaBuio
munumyma (K. Inpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue axktopsl. CBeT Kak 3Kkojorudeckuil ¢pakrop. [eiicTBue pa3HbIx
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak dkojorumueckuil ¢akrop. JlelicTBue Ttemieparypsl Ha
opranusmsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuit (akrop. IlpucnocoOnenuss pacreHuil K
MOJ/IepKaHUI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAas, MOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPEaX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMBbL. CyTOYHBIE U
roauyHble pUTMBL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPaBHI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buabl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cUMOMO03 U ero Gopmbl. [Tapazutusm, Koomepamus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTUYECKUX B3aUMOACHCTBHIA JIsi CYHISCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTMYECKHE XapaKTepUCTUKHU nonyisaiuu. [lomymsius kak Ononoruyeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, pu3HUecKiX 0apbepoB U OCOOCHHOCTEH
6uoJIoruy BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPhI MOMYJISIIIUHA.
OcHOBHBIE TOKA3aTeNM MONYJSALUN: YUCICHHOCTb, IUNIOTHOCTb, BO3pAcTHas M
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykTypa nomyiasiuuu. OneHKa 4YHMCIEHHOCTH IOIIYJISALHH.
JlnHaMyKa MONyJSALUU U €€ peryssiusa. buoTuyeckuil NOTeHIMaI MOMYJIALHH.
MopenupoBanne JAWMHAMUKH HONyJassuud. KpuBbIE pOCTa YHUCIEHHOCTH
nonyisinuu. Kpussle BbDKkMBaHMs. Perynsnus 4MCIEHHOCTH MOMYJISLUN: POJIb
(GakToOpoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndecko Humu JIx.M. XarunHcona. PasMepsl 5Kkojornueckou
Humu. [ToreHnuanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeTny. 3aKOHOMEPHOCTHM  TOBEJACHUS W MUIPALMA  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUJOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsS3uM Mexay
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOJIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckue Lenu u ceTu.
Abuotnyeckue 010k 3kocucteM. [louBsl U miIbl B 3xocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcCHOBHBIE MTOKa3aTeNN 3KOCUCTEMBL. buomacca u npoayKuus. JKOJIOIrMUYECKHe
MUPaMUbI YUCell, OMOMACCHI U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBuuHble 1

BTOPUYHBIC CYKOCCCHMU W UX TMPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPISI Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasnooOpasume ©  HOJNHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOIOIE€HHBIE SKOCUCTEMBI. ATpO3KOCcHCTEMA.
ArpotieHo3. Paznnuus Mex a1y aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u (ayna. CunHanTponm3zauus TOpOJCKOH ¢ayHbl. buonorumueckoe u
XO3SICTBEHHOE 3HAYEHHUE arpo’KOCUCTEM U ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.
[TepeHoC PHEPrUM U BELIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM W 3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX H

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! 1 ero PyHKINU.
3aKOHOMEPHOCTH cymiecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOCheEephl Kak
rnobanpHOM  SKocucTeMmbl. JlMHamuyeckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIbI (yriepona, as3ora).
PurmuanocTh siBiieHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE M HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CABaHHBI,
MYyCTBIHU, TPOMUYECKHE Jeca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QPyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaIa 1
O6uocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U X NTPUYHHBL. Bo3neilicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HEHHE BOIHOM CpeIbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl PUPOABI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojusie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PamonanbHOoe  MPUPOAOINONIB30BAHUE M COXpPaHEHHE  OMOJOTHYECKOTO

pa3zHooOpasus 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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