MWHUCTEPCTBO NPOCBEIIEHMS] POCCUMCKOU ®EJTEPAIIHU
MunHCTEPCTBO 00PA30BAHUS H MOJIOAEKHOH MOIHTHKH
Ceepa10BcKo# 061acTH
Jlenaprament o6pazoBanns AIMHHHCTPALNH I, Exarepunbypra
MAQOY COII Ne 121

Nprnoxenne NeS K 0CHOBHOH o6meo6pazoBaTeIbHONH NPOrpamvie Cpeanero
obmero obpazopanus MAOY COLI Nel2]

PABOYAS IPOIPAMMA
(ID 894777)

yueGHoro npeamMera «Bunosorus. YriuybieHHbIH ypPOBEHb)

nas obywatomuxcs 10 = 11 knaccoB

Wt

e I. Exarepuntypr 2025-2026




HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayO6nénnoro ypoBHs usydenust (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EctecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbie yueOHbIC
NpeaAMeThl, H3ydyaeMble Ha YriayOJI€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodecCuOHATBHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C HOpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
U 337a4ax U3ydyeHus ydeOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpPOBHE,
ompefensieT o0s3areNbHOe (MHBAPHUAHTHOE) NPEIMETHOE COJIEpKAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEAOBATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ ydEToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyJaromuxcs. B mporpaMmme mo 6Moyioruu peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATpUBACTCS  HAMpPABICHHOCTh  Ha
MOCJIEYIOee pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMM TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mnpenmera «buomorus» B peanusanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B POPMHUPOBAHUU OCHOBHBIX BUJIOB y4eOHO-
MO3HABATEJIbHOM JICSITEIbHOCTH OOYYaloOIIMXCSl IO OCBOCHHMIO COJIEp KaHUS
OMOJIOrMUecKOro 0Opa3oBaHus Ha yPOBHE CPEIHEro 0011Iero o0pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOJieHre 3HaHUM 00y4aroluxcs 0 d)KUBOU NPUPOJI€, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriIyOJIEeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIUXCs K IMOCIEIYIOIIEMY MOJIYYEHUIO
OMoNoruueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsS O pACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALIMH, 3BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolMXcs MO OOTaHUKE, 300JO0TMH, aHATOMUH,
¢dbusunonoruu yenoreka. B 11 kiacce u3ydaroTcsi IBOJIIOIIUOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHUe 0 buocdepe.

VYuebnsiii npeamer  «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOMYJISIUH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX acClleKTaxX OMOJIOTMYecCKUX 3HaHuM. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEM CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B PEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOM



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTa © NPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yIIyOIE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIUs, BUA, OMOTeo1eH03, Orocepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYaloMIMXCSI C METOJAMH TO3HAHHUS >KUBOW MPUPOIBI:
UCCJIEIOBATENILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHMOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO MPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBATh M HCMOJB30BaTh OMOJIOTHYECKYIO HMHGOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢ COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKaIoIIeld MNpUpPOAHON cpele, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00JI€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa;, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCSI UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBaHUH,
pelieHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
1IEJIOM U K OTJIETBHBIM €€ 00bEeKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKOM,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
PUPOIOTIOIH30BaHNUHU (COOIOICHHIE TTPABIII TTOBEACHHUS B IPUPOJIC, OXPAHBI BUIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3/10POBbS
OKpyXXammux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
obecrieueHrne 0€30MAaCHOCTH JKU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYarOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeyIoIeMy TpPO(EeCCHOHATbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTAMU PETHOHA.

OO011iee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).

OT6op opraHu3anMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4EeHHS OUOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUN OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHM.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnepkanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHUH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, 1. I1. I1aBnos, . 1. Meunukos, H. W.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YyYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3lydyeHus Ouonoruu. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrO. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanu3. l[lonarue o 3aBuCUMOu u
He3aBUCHUMOM TiepeMeHHOU. [IlnanupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas runotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH TMOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBaHue: 1a00paTtopHOE 00OPYI0BAHUE JIJIs1 TPOBEACHUS HAOTIOICHH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «U3yueHne MeETONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
I111P)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperysiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 6enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, NenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmuit  mnaH cTpoeHuss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

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

Hyxnennosesie kucnotel. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHnue u ouonorndeckue gpynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JleMoHCTpauumn

[Toptperst: JI. [lomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuel u cxembl: «lleproguueckass TabMUIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TMOMOIIbIO KaU€CTBEHHBIX
pEaKIUii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1nazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckoil MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCHIOPT).
[Tonynponuiraemoctb MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Knetounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKU PacTEHUM, TPUOOB.

[Huronna3zma. [{urozons. [{utockener. JIBuxkenne nuromiazMbl. OpraHoUIbI
KkJeTkr. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJJHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame [ o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMH MHUTOXOHApuM u tuiactun. [lepBuunsle,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne MW JBUXKEHUE KIYTUKOB MW pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUuKpopuiameHmamu u
muxpompyboukamu. Momopnule 6enku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHOU 0060a0uKu 6 mumose. Floepmulil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTkn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHne MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTEINIbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Ipouecce
¢dotocunTteza. CreroBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IIpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl YHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouosornyeckoro okucienus. [{uknmnueckue peakmun. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus memoparnHoco epaouernma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTu oOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Toptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMua3bl WK KaTanaasbl)».

JlabopaTtopnasi padora «/3yueHue (epMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHHUE mpoleccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanusa HacneAacTBeHHON MHGopManuu. [ eneTnyeckuii
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptabix PHK B 6uocuntese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. I'unoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00sieBanus 4esnoBeka, >kMBOTHbIX, pactenuit. CITN /], COVID-19,
COIMAJIbHBIE M MEAUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /. . IBanOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u MuTos.
Oco0OeHHOCTH TpolleccoB, MpoTekalmx B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMIOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwpa. IIpuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIJIECIBbHOCTD.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaud MUTO3a U IPOUCXOISIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapnoknnes u n1UTOKuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsiuust MmutoTHueckoro mukia kieTkd. [IporpamMmmupyemasi KieTodHas
rudeb — anomnTo3.

Knerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

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

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

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabGopaTopHnasi pabota «HaOmronenre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. CTpoenue u GyHKUNH OPraHM3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OTHOKJIETOUHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthl. KoloHnanbHbIE OPTaHU3MBI.



B3anMocCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHunyeckas. OCOOEHHOCTH CTpOEHUs, (YHKUHUH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PYHKUMNA H
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPIaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IInutanue oprauu3mos. Iloronmenre Boapl, yriaeKUCIoro ra3a i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHble kenesbl. lIumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcrmopT BemeCTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIACIMTEIBHOM cHUCTeMaMUu. Beinenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierudUIecKuii
UMMYyHUTET. Teopus KIOHaIbHO-celeKkTuBHOro ummynurera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius |y OprauusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuns y paCTeHUMN.
PocToBble BelllecTBa U X 3HAYCHHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLNMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE pe(IEKCHI.

['ymopanpHast peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopueBble cuctembl»y, «CTpoeHHE CTEOs»,
«CTpoeHue JNHUCTOBOM IMIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurensHas cucrtema», «HIAOKPUHHAS cHCTeEMa», «CTpOeHHE MBIIIIBIY,
«Ammynuter»,  «KuiieuHomosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexey.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEenapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBbIE HK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repdapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AercTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUSD.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS:  MOYKOBaHHE,  CHOPYJISLMS,
dbparmMeHTaius, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHE. I'aMeTOreHes3 y JKUBOTHBIX. [10JI0BBIE JKETe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorexnes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  npoOreHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BJIUSIHAE YacTel pa3BUBAIOIIErOCs 3apojbliia (SMOpHOHANIbHAS WMHIYKLHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ MetamMopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUmbl pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPHOHAIBHOTO Pa3BUTHUS



y JKMUBOTHBIX U uenoBeka. [lepnonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue cCrop B mpolecce Meiiosa. ['ametorenes
y pacteHuil. OII0I0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoiHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISALAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpaIMU

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

Tabmuupr u cxembl: «BereratnBHoe pazMHOkeHHe», «Tumbl Oecrosoro
pa3sMHOXKeHUs», «Pa3zMHOXKEHME XIJIAaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIIECHBD»,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWLEKIETKH M criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HElpsAMOe pasButhe», «Pa3zBurhe Manckoro xyka», «Passurue capaHuym»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «KU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«OKW3HEHHBII LUK COCHBDY.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
IT03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH I'€HETHKHU.
Pabots H. K. Konwiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HbI, AJIbTEPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl  TE€HETUKU:  THOPHUIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUS. [ UOTE3a YUCTOTHI TAMET.

AHanm3supyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHHUPOBAHUM.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HaclieI0BaHUsI TPU3HAKOB. [{uToNOrnyeckre OCHOBBI JUTMOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIIECACTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEepPOraMeTHBIA MOJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CHETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBue HeauleNbHbIX TI'E€HOB.
Kommniementaprnocts. Onuctas. [lonmumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UONOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHI.
['eHeTrueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
MeHnnens», «AHanu3upymloniee ckpemuBanue», «HemomHoe TOMUHHUpPOBaHHEY,
«ClemIeHHOe Hacle0BaHUE TMPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotunm mnOTULBDY,
«MHOXeCTBEHHBIN ajljIenu3M», « B3auMoaencTBue reHOBY.

O6opynoBanue: MOAENb I JEMOHCTpPAIMd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJAEIbH A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporpenapar: «/Ipozopumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeast B (popMupoBaHUHM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBasi (B. HMoranncen). CpoiicTBa MOau(MUKAIMOHHON
V3MEHYUBOCTH.

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

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON U3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
IeHETUYECKOr0 pa3HOOOpa3us B Mpeesiax OJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbICE MyTallMHh. SoepHble W
nuToIa3MaTuyeckue Myranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HaciencTBeHHo n3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuupr u  cxembl: «Buasl u3meHunBocTHY», «MoaudukanoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHas U3MECHYHUBOCTHY, «Meios»,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OOopynoBaHue: XUBbIE W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >kMBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHUHUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapruotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIEAOBaHUsS T€HOMaA
yenoBeka.  MeToabl  M3y4Y€HUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11IP-ananu3a. HaciaeacTBeHHble 3a00yieBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJie3HM C HACleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEAOTBPAIICHUHN U JICUCHUU T€HETUYECKUX
3a00JeBaHUi 4YelioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

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

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOT0OOpa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUI U TOPOJT AKUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. 1. BaBumnosa, ero 3HaueHue JJis CEISKITMOHHOM pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YaJIbHBIM. ITarnel KOMOUWHAIIMOHHOMN CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PaninanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMM Y KyJIbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusnaosas THOpUIN3AIINS.
brmuskopoicTBEeHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoactBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuuwHbl. Mcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITMU PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesoIoOYUAY.

CoxpaHeHre U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U UX
JUKUX POJIMYEH I CO3J]aHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYeadx YIyduleHusl
Cywecmsayowux U co30aHus HOBbIX NOPOO, JMUHULU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008AHULL, Nepedosblx Uoell U
NnepCcneKmuBHbIX MexHOoNA02U.

JleMoHCTpau

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtarenesy.

JlabopaTopHas padora «3yyeHne copTOB KyJIbTYpHBIX PACTEHUN U TTOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATETFHBIM YyYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoI0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYpHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOMyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
texHonorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHUECKHUE MY TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TUOpUAM3ANMS W  COMAaTHUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJlCKUMH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALIMU SIIEP KIIETOK.



Texnono2uu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPHUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUS €ro 370pOBbs. M CIOJIb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumHkeHepus i pa3paOOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BakKLMH C LEJIbI0 0OecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyautened OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass UHKEHEPUs».

JlaGopaTopHnasi padora «3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOIYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHMUOHHBIX INpeICTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenpbHocTsh Y. JlapBuHa.

JIBroKy1Me cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunternueckor teopun dBoonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJNIOIMOHHAS  OuoyiorHsa. 3Ha4YeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMmoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabnuib! u cxemsl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema o0pa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOJIONUN», «OCHOBHBIE IOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAuus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/la MOMYJSLUMUUA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHetuueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICeHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHUdCeHUe 2eHemuyecKko2o pasHooOpa3usL:
npuuunsl u creocmsus. llposenenue sa¢pgpexma opeticha eenog 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISALIUI: reorpadguieckas
(mpocTpaHCcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBAlOLIUI
(nm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(}o3bl U UANOATANTALIUH.
[Tpumepsl nprcnocobIeHu y OpraHu3MoB: MOp(oIornyeckue, PU3noI0ru4ecKue,
Onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpPO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BujpoodOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.



Pouib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3suTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaMuA

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

Tabmuplt 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTEHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «/IBumxyiume
CWJIbl HBOJIIOIUNY, «IKOJOTHYecKass M30JSA1Us MONYJIAUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHHUIIBI JAYPCKOID»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKUE
apantamun», «lIpucnocoONeHHOCTh OpPraHu3sMOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CHHUI, «llomumimouasl pacteHuil»,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, Yydelia MTUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHUid OJM3KUX BHJIOB, OOpA30BaBILUXCS PA3TUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOIOrMYECKUE  METOMBI
uzydeHus: odBomonuu. IlepexonHeie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONOrHYEcKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IMOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



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

XPpOMOCOMHBIE MYTAILIMH U 3BOIIOLUS FTEHOMOB.

OO01Me 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansy,  «PuHnopuTH»,  «CeMeHHBbIE
nanopoTHUKn», «buoreorpaduueckue 30HB 3eMin», «Jlpeii KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa W IIUMIIaH3e», «l JTaBHbBIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ olpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. Koaineparnas runote3a A. . Onapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XonneiHa, reHeTHdeckass rumoTesa [.
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToabl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoIOrMYecKas MIKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losiBIieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMNOHHOE MTPOUCXOKIACHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUYHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMM BbICHINX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacreHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTCHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncXokIeHHEe IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030H, KaiiHo301. OO0I111ast XapaKTEpUCTUKA KJIUMaTa U T€0JIOTHYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEJCTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIM 3KOJOTHYECKUN KPHU3UC, €T0
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Pequ, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. .
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHoNOrMyeckas  MIKaIay,
«HauvanbHble 3Tanbl OpraHUYEcKOM HBOIMONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIeTOUHBIE BOAOpocHn», «Mxu», «llanmoporHukm», «l'omocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunonomnoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«lItnupyy, «Miekonuratomue», «Pa3BuTre )Xu3Hu B apXeHUCKOU 3pe», «Pa3Butne
)KU3HH B IMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHUuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUH Pa3IMYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKMBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryannnas naboparopHas padora «MopaenupoBaHue onbIToB Muiiiepa—
KOpu o n3ydennio abMOTeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

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

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEH CTPOEHUs pacTEeHUN
Pa3HBIX OT/ICIIOBY.

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

Tema S. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOT U H.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKJICHUHU 4YesoBeKa. PenuruosHnie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBujeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-0MOXUMHUECKHUE,
noBesieHuYeckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHotieHrue OMOJIOTHYECKUX U COIUATIBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJAWM aHTpoIOreHe3a. PaHHuWe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS 0Py Tpyaa. YenoBek NpsAMOXOASIIMI U IEPBBIM BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reifienboeprckuii — o0l npejok HeaH 1epTaIbCKOTro
YeJIOBEKa M 4YEJOBEKAa PasyMHOTo. UeNOoBEeK HEaHAEPTAIbCKUWA KAaK BHJ JIIOAECH
XOJIOJHOrO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NajeoreHOMHKA.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yenoBeka. MyTanvoHHbIN Tipotiece u noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQGeKT ocHOBATENs» B MOMYJSAIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroLIeH Ccpeibl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuinHapHble  MeToJabl B (usnueckol — (OMOJOTHUECKOH)
AHTPOMOJIOTUM.  OBOJIOLIMOHHAS ~ @HTPOMOJIOTHST W MaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuubl 1 cxembl: «MeTobl aHTPONONOTUMY, «[ OJTOBHOM MO3T YeToBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKeNeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTEHE3a», « IBOIIOLUOHHOE
IPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl 4elloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(POJIIOTUYECKUMU U OHMOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MIMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Karollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJorud B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3xosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHU:
npUpoAHbIE W J1abopaTtopHble. MoJenupoBaHre B JKOJOTMU. MOHUTOPHUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBIN U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpOAor. DPOpMHpOBAHUE
DKOJIOTHYECKOM KYJIbTYpPbI U 3KOJIOTMYECKOM TPAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJiornueckre (PaKkTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIoreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojJoruueckux Qaxrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »Koiorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHWIO K cBeTy. CHUrHampHass poJib CBETa.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CT€HOTEPMHBIE OPTAHU3MBI.

BnaxHocTh kak skonormyeckuid (paxrtop. Ilpucnocobiienus pacTteHudl K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucrnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
INIyOMHHAsT ~ TIOANOYBEHHAsl, BHyTpuOpraHuzMmeHHas.  Dusuko-xumMmudeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TousiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Buabl OMOTHUECKUX B3aUMOACHCTBUIM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, kooreparusi, MyTyaliusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [I[pUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTops», «CBETOBOH CIEKTPY,
«OKOJOTMYECKHE TPYIIBI )KUBOTHBIX IO OTHOUIEHHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHu3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro Jjeca», «lLlenm muranus»,
«XHIIHAYECTBOY, «ITapa3utuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsI NaHHBIX IPYMI, KOJUIEKIUU XKUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpenax,
repbapuu U KOJUIEKIMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUM XU3HU, repOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IIUYHBIX OMOTHUECKUX B3aUMOJICUCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOSHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rust BUAOB U MOIYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauus  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PUINYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nomyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa MmonmyJsiuu U €€ peryisiuus. bHOTHYeCcKWid MOTEHIMAN IOMYJISLHH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKHMBaHUS. Perynsiuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKkomornyeckoil Huie BuAa. MectooOutanue. MHoOromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

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

JdeMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasauun», «CKOpOCTh  3aceleHuss NOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruaeckort Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJIEKIIUHU KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust coodmEecTB. IKOTOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbl, KOHCYMEHTBI, PEIYLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca u MpoAyKIus. DKOJIOTHIECKUE
NUPaMUJIBI YUCell, OMOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W MX MPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe coobuiectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXIy aHTPOIIOIN€HHBIMH U IPUPOIHBIMHU 3KOCHUCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomM3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo 3¢ghghekma u 6u008-30upuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3CHCTBHIA.

Mexanuzmvi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OD2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmausi. MeTol0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHCcTpau
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbBIC
IpyNIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWIIHAs, JACTPUTHAs)», «DKOJOTHYECKass MupaMujia YuCe»,
«OKonorudeckas mupamMua OMOMacChl», «IKOJIOTHYECKas MUpaMUIa dHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOcie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO03IKOCUCTEMBI.

JlabopaTtopuasi padora «M3ydueHue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsi «IKCKYypCHsl B arpodKoCHCTeMy (Ha MOJe WM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKM3Hb. PazBuTHe npejacTaBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocran. XKupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aIbHOM PKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE KBTI (YTIepoa, a30Ta). PUTMHYHOCTE sIBIICHUH B
ouocdepe.



3oHansHOCTHL OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JI€Ca, CMENIAHHBIE W NIUPOKOJIMCTBEHHbIC Ji€Ca, CTEIH, CaBaHHBI,
MyCThIHU, TPONMUYECKHE JIECA, BRICOKOTOPhA. KiiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpupojie»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kuciopoma B mOpupome»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «lLIupokonmncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapun pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0LIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M UX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue nouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3/JICHCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJOMNONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ABHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3BuTre METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneyugaroujue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl
aKopeabuIUmayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabmuibl 1 cxeMbl: «3arpsizHeHue atMochepbi», «3arps3HeHue ruapochepbn,
«3arpsizaenue nouBb», «[lapaukoBbIi AaddhexT», «Oco00 oxXpaHseMbIe IPUPOTHBIC
TeppuTopun», «MOAENH yIpaBIIeMOTO MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOM JCSATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJIECHHIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUIO U
TPaaULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEN Ccpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI yueOHOro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKA O0YYaOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEHICHUUW Yy4eOHBIX ¢ T[O3HABATEIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

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

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY,;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIPAXEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUYECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBINA PEKUM
3aHATHH W OTHObIXa, peryiaspHas (u3ndyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MMOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YMOTpEOICHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSITEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHMI0O U C€aMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIMICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIEC TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
W yMEHUS TPpU pPEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HENMPUATHUE I€UCTBUM, TPUHOCSIINX BPEA OKPYKAOLIEH NPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSATHBIE YKOJOTUYECKUE TOCIEICTBHS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KyJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HAHHS €€ poJid B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHblEe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEH BBIX0JIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOoOJIeM U
oOecrieueHus1  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIL30BaTh TMOJydaeMble 3HAHHUS [Ji1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCJIEA0BATENBCKYIO AESTEIbHOCTh NHIAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHUS OOYHAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieIoBaHNe, HaOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecneunBaomue GopMrupoBaHrue (HyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMIETEHIIMU  OOYyYarolmuXxcs; CIMOCOOHOCTh  OOyYarolmMXcsl  UCMOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COIIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEbHBIE YHUBEPCABbHbBIC
y4ueOHbIe JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHBHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTpaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHLIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHHS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMH IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS Il 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JTsI TTPEACTABICHHS CYyIIIECTBEHHBIX
CBA3¢Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsS MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJI5IM, OLICHUBATh PUCKH TOCIIEACTBUM AESATEIBHOCTH;

KOOPAMHHUPOBATh U BINOIHATH paOOTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IE€Th HaBbIKAMU y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalluU, MPeoOpPa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJayd pe3yJIbTaThI,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O00JacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeylaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM MpeCTaBICHUSI, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIMpPOBATh 3aMPOCHl U TMPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE H
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYI0  (GOpMYy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaeHne yHUBEPCAIbLHBIMI KOMMYHHUKATHBHBIMM JI€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU IO CYLIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacmo3HaBaTh HEBepOAJbHBIE CpEACTBA OOIEHUS, MOHMMAaTh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh W KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MpH pEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yueOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH W
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ JIOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAX/I0r0 yYaCTHUKA KOMaH/Ibl B 00U
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOLIEHUIO K KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JECHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU IJi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, MOHNMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJIEPXKAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornd. OHH — BKIIIOYAOT:
cnenuduyeckue Ajisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHHIO, UHTEPIPETAMN U TPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI W  pEUIeHMH NOpoOJeM  palMOHAIBHOIO
MPUPOOTIOIB30BaHUS, O BKJIaJIE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopusi
HacnenctBeHHocT T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMET, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. Y. BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHHUE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTE€HUM, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOrO TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3HM MEXKIY OpPraHOMJAMH KJIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M WX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Tarnamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXJIY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SBJICHUSMHU, J1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOIHATH J1A0OpAaTOPHBIE M NPAKTHUECKHE padOThl, COONIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIHpys Lelb HCCIEIOBaHUS, aHaJU3UPOBATH IOIYUYEHHBIE
pE3yNbTATHI U I€NIaTh BHIBOADL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTUU U MEUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaITpaBJIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEeIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
OpoAODKeHHE  OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 11
Kacce NOJIKHBI OTPAXKaTh:

chOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHNS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIC,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OMpeNeNiCcHHs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUMX OHOJOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jlx. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON THUpaMuibl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHMS,
MCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIICIOBAHUAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Omocdephl, CTaOWUIU3UPYIOIIETO, JBMKYILIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJIONMATPUIECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSIHUSL ~ JBWXKYIIMX ~ CHJI  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIpaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY TMPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX KOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBS3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0OKA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBISITS IPHYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY MCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMHOATH
mpaBuia mpu padboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OSKCICPUMEHTAIHHBIMU
cpenacTBamMH, (GOpMYyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
PE3YNIBbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKa
¥ YEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CHOCOOAX MpeIOTBpAIICHUS
r00albHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHOU
JESATETLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3AWCTBA, MHUIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJATh TIO03HABATEIBHBI WHTEPEC, HAIMpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3/e/ioB U TeM (uudpossbre)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buoiorus kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KISTKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUN B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNbTaThl 14 2
3 Maxpo3BOIIOLMS U €€ PE3YyIbTAThI 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJIOoTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HAaJIOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJOB U MOIYJISILUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IIpakTuyeckue
H3yUYeHHs

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa ;KUBbIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTobl MOJICKYJIIPHON M KIIETOYHOM
ouonoruu. [IpakTrueckas paboTa
«3yueHne MeTog0B KIETOYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KIICTKH, UX
Ouosoruueckas POJib

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CsaoticTBa, Ki1accuduxanys 1 GyHKuuu
0enKoB




10

11

Opranndeckue BenecTBa KISTKH —
YTJIEBOIbI

Oprannyeckue BenecTBa KICTKH —
JIATIUIBI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabdora «Hccinenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudpocharsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOU GHOJIOTUU

16

17

Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 2yKapuoTHYECKOM KIIETKH.

[TpakTtuyeckas pabdora «M3ydenue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIETKH

19

20

21

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «M3yuenue
JABVKCHUSA OUTOINIA3Mbl B PACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TIacTUIbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JIeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KIICTKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIleIuIeHHs] IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AHa’poOHbBIe OpraHu3MbL. Busl
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOTIECCOB OPOKECHUS 1
JIBIXAHUSD)

AdpoOHBIE OpraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyu MaTpuyHOTO CUHTE3a
34 TpaHCKkpunus — MaTPpUYHBIA CHHTE3
PHK
35 Tpaucnsauus u e€ sTarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranu3zanys reHoMa y Ipokapuor u
9YKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — HekneTouHbIe (OPMBI KUZHU
39 u oOnuratHbie napasuthl. [IpakTudeckas 0.5
pabota «Co3aHue MoJIesIu BUpyca»
40 BupycHsble 3a001€eBaHus Yel0BEKa,
JKUBOTHBIX, PACTEHUI
A1 Hanotexnonoruu B 6uonoruu u
MEIULMHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHue KJISTKM — MHTO3
46 Tune! k1eTok. KapuokuHes v IUTOKUHES. 0.5

JlaGopatopHas pabora «Habnronenue




MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)KkU3BHEHHOTO IUKJIA KJIETOK

48 OpranusMm Kaxk eMHOE LIEJI0e

49 Tkanu pacrenuii. JlTabopartopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «/3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopnast pabora «3yuenue 0.5
OpraHoOB LBETKOBOI'O PaCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMA YeTOBEKa

56 JIpixaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cucrema denoBeka




Pa3znpaxxuMocTh 1 perynsauus y

63
OpraHU3MOB

64 ['ymopanbHast perymisiiuusi 1 SHAOKpUHHAS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MHUKPOIpEnapaTax»»

69 NuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akazKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopaTtopHnast pabota «BrisiBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIen '
MIO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.

7 JlabopaTtopHnast pabora «CtpoeHue 0.5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHuin»

7 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKU KaK HAyK1
OCHOBHBIE TIOHSITHSI U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«/Ipo3oduna Kkak 00BEKT FTEHETHIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUAHOTO CKpPEIINBaHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHnpoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue 1 0.5
PEe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAaHUS Y APO30(PHIIBI»

79 [{uTonorunyeckre OCHOBBI AUTHOPHIHOTO |
CKPEIBaHHS

80 CuenneHHoe Hacle0BaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACTIECTBEHHOCTH 1

82 I'enernka nona 1

83 ['enoTun xak 1enocTHas cucrema 1

84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKA

25 W3meHunBOCTh MpHU3HAKOB. Bribl 1
U3MEHYHNBOCTH

86 MonuduxaonHas u3MEHYHBOCTh 1




87

Bapuanyionnslii psig u BapualiioHHas
KkpuBasi. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifia U
BapHUAIMOHHON KPUBOM»

0.5

88

89

90

I"'eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unaruBHass U3MEHUYMBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMepHOCTI/I MYTAalUOHHOI'O
mpounecca. ONUIeHeTHKA U SIIMIeHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTuueckas
paborta «CocraBiieHre U aHAIN3
POIOCIOBHON»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNE MEIUIIMHCKON T€HETHKHN B
MIPEAOTBPALIEHUH U JICUEHUU
TeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «M3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlabopaTtopHnast pabora «3yuenue
METOJIOB CEJICKIIUH PACTCHUI»

0.5




JlocTrKeHMs CEeIEKIIMU PaCTEHUN 1

96 *KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4YE€HUE U UCII0Ib30BAHUE 1
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBocTBa. [IpakTuueckas padora 1 0.5
«M3yueHne 0O0bEKTOB OMOTEXHOIOTHUIY

99 OcHoOBHbIE HaNpaBJICHUS] CHHTETUYECKOU 1
ouosiorun

100 XpoMOCOMHas M TeHHasl UH)XKEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHublit ypok. [loBTOpenue, 1
0000111eHIEe, cUCTEMAaTH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue fllsyqennﬂ :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenr
1 OpomonmonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. |
HapBuny
3 Bboprba 3a cymecrBoBanue, |
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0cobeil 0IHOTO B
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 OS¢ ekt ocnoparenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumepsl nprcTiocOOICHHUH Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeqeHueckue. JlaboparopHas pabora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 11eTIECO00Pa3HOCT)
Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHHE
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YUYCHUA 3BOJIIOIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YUYCHUA
9BOJJOINH




MonekynsipHO-TeHETHUECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/bl U3yUYEHUS IBOJTIOLIUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOINH
24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU
)5 Hay4nbie rUnoTe361 MPOUCXOKISHUS
JKM3HHU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOKICHUM JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiu 1 MeTOABI €€ U3yYEHUSI.
29 Jlaboparopnas pabota «3yueHue u 0.5
OIIMCAHHUE UCKOIIAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB)
30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN
31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TAITbI YBOIOIUN
3 pactutenbHOro mupa. [lpaktTuueckas 0.5
pabota «3ydenne ocoOeHHOCTEH '
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEIOB)
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

Mupa




9BOJ’II-OI_[I/ISI KNBOTHBIX. Hp aKTH4eCcKasa

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuoam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OPraHuYecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpONOJIOTHSI — HayKa O YeJIOBEKE

A1 Pa3BuTHe npencraBieHuii o
MPOUCXOKACHUH YETIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yuenue ocobeHHOCTEM 0.5
CTPOEHHS CKEJIeTa YeTIOBEeKa, CBSI3aHHBIX
C MIPSMOXOXKICHUEM»

43 JIBrKy1He CHJIbl aHTPOIIOTEHE3a

m CooTHo1IeHre OMOIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u nmajeOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

49

UYenoseueckue pacel. [Ipaktrudeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJjanTanui 4eJIoBeKay

MexauciuIInHapHbIC METOIbI
AQHTPOIIOJIOTUHU

0.5

50

51

52

3apoxaeHUE U pa3BUTHE IKOJIOTUN

Mertoapl skosoruu. JlaboparopHas
paborta «/3ydeHre METOI0B
9KOJIOTUYECKHUX MCCIICTOBAHUIN
3HaueHue KOJOTUYECKUX 3HAHUHN AJIs
YeloBeKa

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abunotnyeckue pakropbl. CBET Kak
aKoJsioruueckuii gpaxrop. JlaboparopHas
pabota «BpIsSBICHNE TPUCTIOCOOICHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.
JlaGopatopHnas pabota «BeisiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BJIMAHUIO TEMIICPATYPED»

AbuoTtnueckue axkropsl. BraxkHocTh
KaK 9KOJIOTHYECKUHN (paKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 Pa3HbIX MECT
oOuTaHUM»

Cpenpl oOuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl
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XKuznennsle popMbI OPraHU3MOB

60 buotnueckue hakTopsl
3HaueHne OMOTUYECKUX B3aUMOIEUCTBUM

61 JUISl CYILIECTBOBAHUSL OPIaHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISILIUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

64 POXJ1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPAITUN

65 OKoJsorudeckasi CTpyKkTypa IonyJssuuu

66 JluHamMuKa MOMYJSIUU U €€ Perysaius

67 KpuBsie pocta 4ncIeHHOCTH TOMYJISIIIHN.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 JlaGopatopHnas pabora 0.5
«IIpucnocobneHns ceMsiH pacTeHU K '
pacceneHuIo»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUT DAL
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJOrM4eCKUe MUpaMHIbL

76 N3menenuns cooOIecTB — CYKIIECCHHI
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€ep U peK. IKOCUCTEMbI MOPEH U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora

80 «M3ydeHue u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMaxX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0oJiouka 3eminu

84 VYuenue B. 1. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

26 KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE IIUKIIBI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUUNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONIOr€HHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHOE MPUPOAOIIOIBE30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpasus 3eMiau

95 O06o006menne o Teme «MUKPOIBOIIOIHS
U €€ pe3yabTaThbD»

96 O6061menue o Teme «MaKkpoIBOTIOIHS
U e€ pe3ysbTaThl»

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O600menue o teme «IIpouncxoxaeHue
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001uieHne o TemMe «IKOJIOrHsl — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O600menue mo reme «OpraHu3Mbl 1
cpena OOuTaHUs

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOMYJISAN

102 O606mmenue o Teme «buochepa —

rio0anbHas SKOCHCTEMA




OBIIEE KOJIMYECTBO YACOB I10
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 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKA3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 YKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YETIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IMPHPOJE, OOINECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHWE, HU3MEpPEHHE, IPOBEICHUE
HaOroieHni); crioco6aMu BBISIBICHUS M OLEHKH aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmenne BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIHMPYs Lelb HWCCIEAOBaHUS, AaHAIM3UPOBATH
MOJIy4EeHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCIWMYNHAMU,
00BsICHEHUE MOTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTOTHUECKUE TEPMHUHBI U TIOHSTUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
OuorieHo3, Onocdepa; METaboIM3M, TOMEOCTA3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBEHHOCTb, H3MCHYHMBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);
Oouonorudeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTEeTa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHas TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJbIIICBOTO CXOACTBA K. Bapa, OBOJJOIIMOHHAaA




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o eHTpax MHOroo0pasusi U MpOUCX0KICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (emMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IOKOJICHUS,
pacIICIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTMYECKMX psAIOB B
HacjeacTBeHHOM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUECKOTO
paBHoBecus k. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa 1O, JInubuxa, 3K0JIOTHYECKOM MUPaMUIBI YUCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OymboHa JDx.

Xomnpetina, mukpocdep C. Dokca, prdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC O1oJI0ruYecKue 3aaa4u; BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAaHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSA3M MEXKIY CTPOEGHHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CHUCTEMAMM OpPraHOB Y PAcCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJI€TOYHOTO [IUKJIA U AKU3HEHHBIX
LIUKIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (HaKTOpaMHu Cpeabl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTAMHU  pa3UYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
n Ouocdepbl; CTpPOCHUS OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IponeCcCoB KHU3HCACATCIBbHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, ME103a, FaMeTOreHe3a, YSMOPHOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HPYIOMIET0, JABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; aJuIOMaTPUYECKOro H
CUMIIATPUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA ABWXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUHU; IPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHS HAIPABICHUN

9BOJIIOLIUHA,; KPYTOBOPOTAa BEHIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMupoBaHHOCTb YMEHHS BBIACIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT W DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U IHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, PAa3BUTUS U
Pa3sMHOXKCHUSI, UHIMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
oOWTaHUs, BIMSIHUS KOMIIOHEHTOB JSKOCHUCTEM, aHTPOTOTSHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCTIO0JIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl TOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; B3aUMOCBS3H
OpraHW3MOB U Cpelbl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOUMOCTH  3[I0pOBOrO0  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usl BUAOB U SKOCHUCTEM KaK YCIOBHS COCYIECTBOBAHHS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OICHHBATh HMHQPOPMAIHIO OHOJOTHYECKOTO
COJIEpXKAHUS, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormdyeckue Hayku H
u3ydyaemble UMHU MnpoOsembl. DyHIaMEHTAIbHbIE, MPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUH
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESATEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 9KOCHCTEMHBIN
(buoreonienoruueckuii), Ouochepusiii. Ilporeccel, nmpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TPHU3HAKU >KUBOTO. JKH3HB Kak ¢opMa CyIIECTBOBAHUSA

MaTepuun

Mertoabl Ouonornueckoi Hayku. HaOmiogeHue, n3MepeHHE, SKCIEpUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHarhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnannpoBanne sxkcnepumenTa. IlocraHoBKa U poBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ pocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHBl HCKaXEHUS PE3yJIbTAaTOB dKCIepUMeHTa. [[oHATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKpBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJOKEHUS COBPEMEHHOW KIJIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISAPHOHW M KJIETOYHOHM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, 31ekTpodopes, METO]I MEYEHBIX aTOMOB, IU(hepeHInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUEC KIICTOK
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2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPO3JIEMEHTHL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nosnuMepsl. benku. AMHMHOKHUCIOTHBIM cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapuipl, JUcaxapuibl, OJIMTOCaxapubl U IMOJIMCAXapUbL.
OOmuit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YrIIEeBOAOB.

Jlumuael. ['mppodunbpHO-ruapodoOHBIe cBOlicTBa. Kitaccudukammss aumuaoB.
Tpurnuuepunsl, dpochomunuapl, BOCKH, crepouabl. buonorndyeckue GpyHKIUN
mumuaoB.  OOmme cBOiCTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTH. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieaue u ononornueckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Gpynkiuun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, UX ()YHKIIUA
B kierke. CekBenuponanue JIHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYJT

Tunbl  kieTok: »ykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTuueckon kieTku. Kierounas creHka OakTepuil U apXei.
OcCoOEeHHOCTH CTPOEHHUSI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenne U (QyHKIIMOHUPOBAHUE dyKapHOTHYeCcKoW KieTku. [lnasmarnueckas
MeMOpana (razmanemMma). CTpyKTypa ra3mMaTiieckoi MeMOopansl. Tpancrnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIH (nuddysus,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGorta HaTpuii-KaJIneBoOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHOU CTEHKH PACTECHH, TPHOOB.

[utornmasma. Ilurozons. Llutockener. [IBmwkenue nuroriaasmsl. OpraHou sl
kieTkd. OgHOMeMOpaHHbIE OPraHOWJbI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U (GyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHbIX MeMOpaH. [mamkuii
(arpanynsipHbIi) SHIOMIA3MaTHYecKul peTukyiayMm. CekperopHas (yHKUUS
annapata ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUU, TUIACTH/IBIL.

Crpoenre u (GyHKIUU MUTOXOHIApHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHbIE  IJIACTHIbIl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIeYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHndek. MUKpOoTpyOOUKH nUTOIIa3Mbl. LleHTproh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiit 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JyKapuoT

(pacTuTeNbHOM, )KUBOTHOM, TPHUOHOIT)
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AcCCUMWJISIIAS U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue kuciopoja B 0OMEHHbIX
nporeccax. DHepreTuueckoe obOecrieueHue KIeTku: npeBpauieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHUYECKHUX KaTalu3aTopoB.
benku-aktuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHTre3. Poib
XJIOpOIIacToB B mpouecce ¢orocunTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuyHbIX (aKkTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpraHMU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuu, *Kelle300aKkTepun, cepoOdakTeprH, BOJIOPOIHBIE
O6akTepuy. 3HaUEHHUE XEMOCHHTE3a.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U uX
UCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTu4eckoro ooMeHa. IloaroToBuTenbHbIN

atarn. [ Tukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoib MUTOXOHIAPHUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCHeHus.  Lukinyeckue — peakiuu.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu matpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — uHGOpMAaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3tanbl. Yuactue TpancnopTHeix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zaiys reHoMa y IpOKapuoT B dYKapUOT. Peryisnus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekineTouHble OPMBI KU3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHrie 3a601eBanus yenoBeka, KUBOTHbIX, pacteHuit. CITNI, COVID-19,

conuaJibHbIC U MCIUTTMHCKHUC HpO6JIeMI)I

Knerounblii 1ukn, ero mnepuoisl M perymauusa. HMHrepdaza u  MUTO3.
OcobeHHOCTH TIPOIIECCOoB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHUYECKUN), CUHTETHUUECKUH W
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JIWUIUIOMIHBIA U
rafmjouaHbIl  Habopbl XpoMocoM. ['omosnoruuHsle Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KapuokuHes u nuToKMHE3. brojormdeckoe 3Ha4eHHE MUTO3A.
Perynsanus mutoTMYecKoro nukia KieTku. IIporpammupyemas kietouyHas
ru0esp — anomnros.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKA

Opranusm Kak OMoJIOrHYecKas CUCTeEMa

3.1

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

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTWBHOE) U
nojoBoe. Buapl 0ecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYIISIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckui
CMBICJI M€103a U MOJIOBOTO ITponecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Buthe. ['ameTorenes y >kuBOTHbIX. IloJ0BBIE XKeine3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieTokK. CrepmaroreHe3 M OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOPEHHE U 3MOPHOHAIBHOE DPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIOZOTBOPEHHUS:  HApy)KHOE,  BHYTpPEHHEE.
ITapTeHorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mmpuMepe IsarymkH). Apoonenne. Tumbt gpodnenuns. OcobeHHOCTH
Ipo0JieHUs MJIEKOIUTAIOIIMX. 3apO/bIIIeBble JUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOAbIIEBBIX JMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBaroIIerocs 3apojbiia (3MOpHOHANbHAsT MHIYKLMA). 3akKiagka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3YyJIbTaT HEPAPXUUECKUX B3aUMOJEHCTBUN TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpmoHaneHBI mepuoxa. [Ipsimoe u
HenpsiMoe pas3BuTHe. Pa3zButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bHonOrnueckoe 3HaueHUE NPSAMOIO U HENPSAMOIo
Pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIbl pocTa )KMBOTHBIX. DaKTOPbI
perysisuu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnosbl OHTOreHe3a yenoBeka.
Pasmuoxenue u pasButue pacreHuil. ['ameroputr u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
I'amerorenes y pacreHuidl. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOI0TBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexXaHM3MBbl pEryJsiiud OHTOI€HE3a y PACTeHHH U

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATHSI U CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-T€HETUYECKUIN
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzpens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOUHBIA XapakTep HacjleIOBaHHUS.
Pacuiennenue npu3HakoB Mpy HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGotrer T. Moprana. CueruieHHOE
HACJIEIOBAHUE T'€HOB, HAPYIICHHUE CIECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporameTHblid nojl. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeM3M. B3auMoaelCcTBHE HeEaJJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus
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BzaumoneiictBue reHoruna W cpensl  npu  (opmMupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYHMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MojudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MouM(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MYTAI[HOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 U TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyraiuoHHas U3MEH4YUBOCTb. BHJIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLUPOBAHHBIE MYTAalUH. SIEepHBIE M LUTOIIA3MATUYECKHE
Mytaiuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMH. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLEcCca. 3aKOH T'OMOJIOTMYECKMX PSJIOB B HACIEICTBEHHOMN
m3menuuBoctn  (H.U. Basuios). BhesnepHas ~ U3MEHUYMBOCTH M

HacCJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHapoaHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl HM3Yy4YeHUsT TEHETUKM YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OJIM3HELIOBBINH, IIUTOrCHETUYCCKUH, MOMYJISIIUOHHO-CTAaTUCTUYECKHHA,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE omnpeaeieHue TeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBaHKE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C IIOMOIIIbIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE W
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bonessn ¢ HACJICJCTBEHHOMN
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXIEHHS M MHOrooOpasusi KyJbTYPHBIX
pactenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, ImTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEICTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl ceneKunoHHON paboTbl. VICKyccTBEHHBIH OTOOp: MAaccCOBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. VcnblTanue
npousBoauTeniell mo nmotoMctBy. OTOOp MO T€HOTUITY € IOMOIIBIO OLIEHKU
(dbeHoTuna MoTOMCTBa M OTOOP 1O TEHOTHUITY € ToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOoJl CeNIEKIIMOHHON paboThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opM
opranu3moB. lcrnonp30BaHHE T'€HOMHOIO pPENAKTHUPOBAaHUS U METOZOB
pexomOuHanTHbeIX JIHK 17151 momy4yeHust ucxoiHOro Matrepuana Jjisi CEJIeKIHH.
[lonyuenne nonmumuionoB. BHyTpuBHIoBas ruOpuanzanus. biauskopojacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnsl. Vcnoms3oBanue rereposuca B cenekiuu. OtnanéHHas
rubpuam3aius. [lpeogonenue OGecrutonusi MEXBHIIOBBIX THOPHIOB. JlOCTHOXKEHUS

CEJICKIIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAas OMOTEXHOJOTHS:
xjie0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTMYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHAast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss u mepcreKTUBBI
XpPOMOCOMHOM UM TEHHOM WHXeHepuu. MeaunuHckie OHOTEXHOJIOTHH.

Hcnonbs30BaHuE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

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

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIETOUYHbIE IPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHnanbHble  OpraHu3Mbl.  JIBuKEeHHE  OJHOKIETOYHBIX
OpraHu3MoOB: aMEOOMIHOE, KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHbIX

OpraHnu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoroknerounble  pacTeHus. B3auMocBA3bp  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIrAHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojokKeHus TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO Ia3a M MHUHEPAJIbHBIX BEIIECTB
pactenusmu. J{pixanue pactenuit. Auddysus razos yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHUYECKOU
3auThl. OUTOHIIMIBI.

Pa3apaxxuMoCTh U peryssnus y OpraHu3smMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BelllecTBa M UX 3HAUCHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBsA3p YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranmsMm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX U YellOBEKa. THUITBI
JKABOTHBIX TKaHEH: JMUTENHMAIbHAsA, COCIMHUTEIbHAsI, MBbIIICUYHAsA, HEPBHAs.
OcoOeHHOCTH CTpoeHHs, (QYHKIHA U paACHOJOKEHUS TKaHEe B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHyTpeHHUN ckeyeT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [Iutanue kuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

U JIETOYHOE JbIXaHHeE.




5.1

5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHAs cUCTEMa YelloBeka. MexaHu3m
BEHTWISILMKM JIETKUX Yy HOTHLl M MIEKONMTAIOMMX. TpaHCOpT BeUIECTB Yy
OopraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTeMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyru
KpOBOOOpAIIeHUs. DBOJIOLUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOU
CHCTEMBbl [T03BOHOYHBIX >KMBOTHBIX. Bblienenue y opranusMoB. Beiienenue y
KUBOTHBIX. COKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIJICJINTENILHON CUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb 1 perysius y opraHu3mMoB. Pa3ipaxkuMocTh y OJJHOKJIETOUHBIX
opranu3MoB. Takcucel. PazapaXuMoCTh W peryisinusi y MHOTOKIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KHBOTHBIX.

Pazpabotka anroputMoB M mporpamm s 3PQPEeKTUBHONH (DYHKIIMOHATBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Peduekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuuss M SHJOKPUHHAs CHUCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runodusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHble v yCIOBHBIEC pedIeKCh

3ammTa opranusma ot 6ose3nei. mmyHHas cucrema denoBeka. KieTouHsiit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTET. Teopusi KIOHaJIbHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema u €€ opranbsl. Cepale, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ peryisuus

Hpixanue yenoBeka. Jluddy3uss ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

neIxaHus. [[prxaTenpHbie 00bEMBI
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[InmeBaputenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keyle3bl.  BHYTPUIIOJIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

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

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

HBI/I)KGHI/IC YyeJIOBeKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonnonHass Teopuss Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aearenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3BONIOIMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas M3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopminienne cuaternaeckoit Teopun 3Bomonnu (CTI). Hedrpansnas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsauus kak 3JIeMEHTapHas €AMHMLA 3BoJoUnuU. COBPEMEHHBIE METOJbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOmyisiuuid. V3meHeHnue
reHo)oHAa MOMYJSALUU KakK 3JEMEHTApHOE 3BOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOoB — ciydaiiHble
HEHANpaBJIEHHbIE W3MEHEHHs YacTOT ajulesedl B momyaauusax. O¢¢ekr
OCHOBATEIIS. Murpanuu. M3onmsauua  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OHMooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIt 0TOOp — HampaBisitoumii  Qakrop sBomonun.  DPopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHN, pa3pbIBarOIIMMA
(nm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOIIOILUH.
Bo3nukHOBeHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobnaeHuit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBanue Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmusa — kioueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJMUTLIOWIH3AIH,

TI/I6pI/I,Z[I/IBaI_[H$I). I[J'II/ITCJIBHOCTL 9BOJJIIOLUOHHBIX ITPOLECCCOB.
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Mexanu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3zHoo0pa3us. MUKPOIBOMIONUS U KOIBOJIOLUS MApa3sUTOB M MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOJIONHHU. [laleoHTOIOTHYEeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
Bbuoreorpadudeckue MeTo s n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-snnemMuxu
U PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4EHUS
HBOJIONUH. |'€eHeTHYeCKre MEXaHU3MBl IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumeHTapabie  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/Ibl HOCTPOCHUS (PUIIOT€HETHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunble rumore3sl NpPOUCXOXKAEHUS KU3HU Ha 3emse. AOHUOreHe3 W
naHcnepMmusa.  JloHayyHble — TPEACTAaBIECHHA O  3apOXKIACHUM  KM3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkenue onbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Talbl HEOpraHUYecKon »Bostouu. Ilnanerapuas (reosoruyeckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHBI CHHTE3 OpraHMYeCcCKUX
BemiecTB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
noysmMepoB U3 MoHoMmepoB. Koanepsarnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiHa, reHetnueckas rumote3a [. Mémnepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Hcropust 3emnm u metoasl €€ u3ydeHus. Vckonaemble OpraHU4ecKUE OCTATKH.
I'eoxponomnorust 1 e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HauansHele 3Tansl opranndeckoil 3pomtonnd. [losBienne n 3BoronMs MepBhIX

KJIETOK. OBomonus Metabonn3ma. BO3HHUKHOBEHHE TEpPBBIX OSKOCHUCTEM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pactenuii Ha cymy. [losiBieHMe CHOpPOBBIX pacTeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATallbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHnckas dayna. KeMOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX
tunos. [lepBrie XOpA0OBbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHNe MICKOTMUTAOINX H
ntuy. [lpuHnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO IpaM U NIEpUoJIaM: apXeu, IpoTepo30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas xapakTepuUCTHKa KIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHI mpounuioro. [IpuumHel u
CIIEICTBUSL MAcCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHTpornonorud. CTaHOBJIEHHE
IIPECTaBICHUN O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHBIE HAyYHBIE TEOPUH.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0JIOTO-OMOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsamoxoxxnenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKHE, COLMANIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.
OCHOBHBIE CTaJUM aHTPOIIOTe€HEe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
moned. YenoBek yMmenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIuUi MpeloK HeaHIepPTaIbCKOrO YeIOBEKa U YeIoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJ JIFOJIEH XOJIOJAHOTO KJIMMATa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEJIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUSL COBPEMEHHOTO 4YeJoBeKa. ECTeCTBeHHBIM OTOOp B MOMYISIMAX
4yenoBeKka. MyTalmoHHBIN nporiecc U noauMopdusm. TlonyasioHHbIE BOIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILIUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAs), MOHTOJIOUIHAS
(a3marcko-aMmepuKaHckas). Bpemst u myTtu pacceiieHusl 4eJoBeKa IO IUIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOMIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl W napeiida reHOB Ha MoOpdonoruio u

(bl/I3I/IOJ'IOl"I/IIO YCI0BCKa

OKOCHCTEMEI U MMpucymue UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonepanTHOCTb. DBPUOHMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunortnueckue akropsl. CBeT Kak 3KoJoruueckuit ¢pakrop. JleiicTBue pa3HbIX
YYacCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaJbHas poJib CBETA.
DOoTONEPUOIN3M.

TemnepaTypa kak »dkojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoMKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacrteHH K
MOJ/IepXKaHUI0 BogHOro OanaHca. Kiaccudukanus pacTeHHid M0 OTHOILEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAasA, HA3EMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHus OpraHu3MoB. [IpucrnocoGiieHus OpraHu3MoOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemHue u  BHyTpeHHHE puTMBL. CyTOYHBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




JKuznennsie Gopmbl opranu3moB. [loustue o xuzHenHoi gopme. XKuzneHHbIe
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropel. Buasl OHOTHYECKHX B3aUMOJICHCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cMMOMO03 1 ero Gopmbl. [lapazutusm, Koomeparys, MyTyain3Mm,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aMMOJACHCTBHIA IS CYINISCTBOBAHHS OPTaHU3MOB B Cpeie

obutanus. [[pyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsius kak Ouojoruyeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HUeCcKIX 0apbepoB U OCOOCHHOCTEH
6uoJIoruyu BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISAIMIA.
OcHOBHBIE ITOKA3aTeIM MOMYJSLUN: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas H
IIOJIOBAsT CTPYKTYpa, pPOXKAAEMOCTb, IPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykrypa nomyiasiuuu. OneHka 4YHMCIEHHOCTH MOILYJISLHH.
JluHaMyKa MONMYJALMU U €€ PEeryssiusa. buoTH4eCKnii NOTEHIMAI ITOMYJIIALNH.
MopenupoBanne auHaMuKM —nonyiaanuu. KpuBele pocTa  4HCIEHHOCTH
nonyisinuy. Kpussle BbpKMBaHMs. Perynsanus 4MCIEHHOCTH MONYJISLUN: POJIb
(GakTopoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. MecroobuTtanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruynncona. PasMepsl dKkosornueckou
Humy. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun kak cucrema mnomynsiuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTernu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpPAlUdl  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHATBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre nenu u CeTH.
Abunotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B DIKOCUCTEME.

OcCHOBHBIE MTOKa3aTeNn 3KOCUCTEMBI. buomacca u npoaykuusa. JKOJIOTHYECKHe
MUpPaMH/Ibl YUCeNl, OMOMACChl U YHEPTHH.

HanpaBrieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie 1

BTOPUYHBIC CYKOCCCHMU W UX I[IPUYUHBIL. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —coobmiectBo.  buopasHooOpasume ©  HOJNHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHos. Paznuuuns Mexay aHTpONOreHHBIMH M PUPOTHBIMU 3KOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHa"Tpomm3anusi TOpPOACKOW ¢ayHbl. buonormdeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc sHEPrUM U BEUIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHU3MOB, TONYJSIIMA ¥ JKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKIIHUH.
3aKOHOMEPHOCTH cylnecTBoBaHUs Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE IMHKIBI (yrieponaa, as3ora).
PurmuanocTh siBiIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsarue o 6nome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U LIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBHIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa U (QyHKUHUS KUBBIX CUCTEM, OLIEHKA X PECYpPCHOTO MOTEHLHMaNa U

O6uochepHbIX QyHKIHIT

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yXa. 3arpsi3HEHUE BOIHOM Cpelbl.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EMCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xnuru. Ocobo oxpansemble mnpupojHbie Teppuropuu (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TPUHIUIBl YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA U IPUPOJIBI.
PamonanbHoe  MPUPOAONOIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

paszHooOpa3ust 3eMiau




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

* buonorwus, 10 xkmace/ benses [[.K., JIpimmmur I'.M., Ky3uenosa JI.H. u apyrue;
nof penakiuei bensesa JI.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO
«3narensctBO «lIpocBenienre»

* buonorus, 11 xnacc/ benses JI.K., bopoaun [1.M., deimmui I'.M. u npyrue;
nop penakuuei bensera J[.K., Ipimimuna .M., AkiimonepHoe 0011ecTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
[MN®POBBIE ObPA30OBATEJIbHBIE PECYPCbI

N PECYPCBI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www .sbio.info

http://www.darwin.museum.rujiaHHbI€
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