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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrayOnénHoro ypoBHs uzyudeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie yueOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepennmanmn  0O0ydeHUST Ha YpOBHE cpeaHero oOmero oOpa3oBaHHsl W
PU3BAHBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy nipeameTy "buonorus" naét npencraBieHue o LeIu
U 337a4ax M3y4deHus yueOHoro npeamera «buonorus» Ha yriyOlnEHHOM YpPOBHE,
ompefeNnsieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJEpKAHUE, €ro
CTPYKTYpPUpPOBAaHME II0 pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHJIyeT TIOCJIEI0BAaTeIbHOCTh M3yYeHUs yuyeOHOro Marepuaja ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o 6uoioruu peain3oBaH
MPUHIUI IPEEMCTBEHHOCTH € U3y4€HHUEM OMOJIOTUU Ha YPOBHE OCHOBHOT'O OOILIETO
oOpa3zoBaHus, Oyarojaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOro
MBIILIEHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karolleld mNpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOrUM TakKe
MOKa3aHbl BO3MOKHOCTH YyueOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00y4eHUS U B JOPMHUPOBAHUU OCHOBHBIX BUIOB YUEOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Imero oopasoBaHUs
3aBeplIaeT OUOJIOrMYecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIUPEHUE
U yriiyOsieHre 3HaHU 00y4aroIuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



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

Nzyuyenne yueOHOro mnpeamera «buomnorus»y Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMONOrMYecKoro  o0pa3oBaHMA B By3aX U OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMOJYYEHHbIX NPU H3YYEHUU  OOyYarOIIUMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OWMOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIC JIJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, SBOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOTMYeCcKOro pazHooOpasus maneTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOrMM, 3MOPUOJIOTMU U OHOJIOTUH
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUM,
¢dbusunonornu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOLIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
o0yJaroIuMHICs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIMYJISIuH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEJOBAaHUSIX B OMOJIOTUH, IPUKIIAJHBIX acleKTax OMOJOrHuecKuX 3HaHuM. J{s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0yJarouMxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepuaia B COJEPKaHUU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOU MJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

[enb uzydenus: yueOHoro npenmMera «buonorusp» Ha yriryoJ€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CUCTEMbI OMOJOTHYECKUX 3HAHWNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpTraHu3M, MOMYJISIHS, BU, OMOT€OIIeH03, Onocdepa); O BRIAAIONTUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUH ¥ OMOJIOTUHU PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJaMH CaMOCTOSITEILHOTO TIPOBEICHUS OHOJIOTHUYECKUX HWCCISAOBaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHHE OOYYArONIMMHUCS YMCHHUSAMH: CaMOCTOSATEIbHO  HAaXOIWTh,
aHAMM3UPOBATh W MCIOJB30BaTh OHOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OIICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YYAIONUXCS MHTEIUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITHUSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMCHTAIBHBIX HCCIICAOBaHUH,
perieHusT OMOJIOTMYECKUX 3aJiad, MOJACIUPOBAHUS OHMOJOTHYCCKUX OOBEKTOB W
MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOC B
IIEJIOM M K OTJICTILHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpeTeHue  OOyYaroIIMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOTIOIL30BaHUHU (COOTIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI M  3J10POBbS
OKpyXaromux Joned  (cobmomeHuss wMep mnpodunmakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHME  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYyYaIOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeyOUEMY TPO(ECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaIMpaBIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUsAX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OpPATOPHBIX M TpakTU4Yeckux pabdot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PadoT,
TEMAaTUKa KOTOPBIX OMPEAEIISIETCS YUUTEIIEM Ha OCHOBE UMEIOIINXCSI MaTEpUATbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX ITPUPOJIHBIX YCIOBHMA.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HayKd M U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHure OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodee-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTHM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEeMbI U UX U3y4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHust Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, Hpoucxondiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHHMS
Marepuu. Hayku, n3ydaromue KuBble CUCTEMBI HA PAa3HBIX YPOBHIX OpPraHU3alUU.

N3yuenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [loHaTue o 3aBuCUMOu u
He3aBUCUMOM TniepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OICHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuuuMHBI HCKaXXEHUA pe3yabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUM,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOJOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexkrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKHM COCTaB KJIETKHW. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue QpyHkumun 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, Qocpoiunuabl, BOCKH, cTepounibl. buoiornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IIpasuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunun AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
KJietke. /[pyaue nykneosuompugocpamuol (HT®D). CexBenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypbl U QYHKYULl OUOMONIEKYN U Ux Komniekcos. Komnvromephwiti ouzaun u
Opeanuyeckull cunme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Jnarpammel: «PacnpeneeHne XMuMAYECKUX JIEMEHTOB B HEXKUBOW ITPUPOLIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuiel u cxeMmbl: «llepuoguueckass TaOauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBooBy», «CTpoeHre MOJIeKyd JHUNUAoBY», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyasl ATO».

OO6opynoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHHEe OCJIIKOB C MOMOIIbIO Kau€CTBEHHBIX
pEeaKIi».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumel KIETOK: 3yKapuoTHYecKas U TmpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuil 1 apxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHMOHUPOBAHHUE SyKapUOTHUECKOM KieTkH. [1mazmMaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa miia3MaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (AU dy3ust, ooneryéHHas
mud¢ys3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toynponuiaemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (arouuto3. Jk3o1uTo3. Knertounas crenka. CTpykTypa U GyHKUIUA
KJIETOYHOW CTEHKU PAacTEHUH, TPUOOB.

[uronna3zma. [{urozons. [{utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomIazMatudeckas cetb (JI1C),
anmapaT [olbkM, JM30COMBI, HUX CTpoeHHe M (QyHKuuH. B3aumocBszb
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o0nvoxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (PyHKIMHM MHUTOXOHIpuM u miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINX 3yKApHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M QPyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbILIEUHbIE — KIIETKH.
AKmuHo8ble KOMNOHEeHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoU 000104Kku 6 mumose. Aoepmbiil
Mparcnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKaX.

IpakTnueckas padora «/3ydyeHue IBMKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JUCCUMUWISIIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecnedeHue KieTku: mnpeBpanieHne ATD B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes )y oaxkmeputi. Ceemocodouparoujue
nUSMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpouLecce
¢dotocunrteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. lIpogyKTUBHOCTH PoTOCHUHTE3a. BiusHue pa3andHbix PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Oposkenus. IlpoaykTel OpokeHHMs U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonorndeckoro okucieHus. [luknnyueckue peakuun. OKUCIUTETHEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomontnou ATD-cunmaszwvl. [lpenmymiecTBa a’poOHOrOo myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpetsl: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « DHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

JlabopaTopnasi pabGora «/3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunrte3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocom B
onocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. I'mmoresza
onepona (®. XKako6, XK. Mano). Moaexynsipnvle mexanuzmvl SKCNPeCccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a005ieBanus 4esnoBeka, >kMBOTHbIX, pactrenuit. CITN /I, COVID-19,
COIMAJIbHBIE U MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemsl: «buocunres Oenkay, «I eHeTnueckuil Kom», «Bupycs»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanwmsa. [Ipunnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTtpoenue xpomocoM. Tenomepsl u

TeomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHbl  HAOOpel  XpomocoM. ['oMonormunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

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

Perynsauust MuToTHYECKOrO IMKJIA KIETKH. [Iporpammupyemas kieTodHas
rudeb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHcTpanuu

Tabnuipl u cxeMbl: «OKU3HEHHBIN IUKI KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlabGopaTopHnasi pabora «HalmoeHre MUTO3a B KJIETKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpernapaTax)y.

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OmHOKIIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npotucthbl. KoloHnanpHbIe OPraHU3MBbI.



B3anMoCBs3p 4acTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUITBI pACTUTENBHBIX TKAHEW: 00pa3oBaTeIbHAas, TOKPOBHA,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUUH U
PACIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHu KMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX dKUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COCIMHEHUS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUuciIoro raza 1 MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUE. [IuTaHne MO3BOHOYHBIX XMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB Yy OPraHW3MOB. TPAHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemeCTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI NMO3BOHOUYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisiums.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Opradbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIIACIMTENBHOM CHCTEMaMU. BeiaeneHue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIMX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKkTUBHOro uMmyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte u  peryisinus 'y OprammsMoB. Pasgpaxumocts y
OJIHOKJIETOUYHBIX OPraHU3MOB. TakcuChl. Pa3npakuMoCTh U peryssiius y pacCTeHUM.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduexc wu
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA XKUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCcTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU W 3HIOKPUHHON cucteM. [ mnoranamo-runodusapHas cuctema.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembny, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMa, «Hepsnas CHCTEMa, «Koxay, «MplleuHasT ~ CHUCTEMay,
«BpigenutenbHas cuctema», «IHIOKpUHHAs cuctemay, «CTpoeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieynonosioctHeie», «CxemMa  TNUTaHUA  PACTEHUI»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHu3MOB, MHUKPOIIpENnapaTbl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHU! pa3HbIX OTAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IyIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKoB Moj ecTBreM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHrue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTCHUSD.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTkW, WM rametsl. Meino3. Craaun
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccunrosep. buomorndecknii cMbICi
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y sKxMBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE M 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObI
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHATbHAS WMHIYKIUA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOTO KakK pPe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHAIBHOE pPa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM Yy OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHe3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodut. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiosa. ['ametorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHnu3MBI pETYISLNNA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIuK

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHUe», «Tumbl Oecnosoro
pa3sMHOXeHUs», «Pa3zMHOXKEHME XIJIaMHIOMOHAIb, «Pa3MHOXEHHE JBIJIEHBI,
«PasmHOXeHue ruzipel», «Meito3», «Xpomocombly, «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaauu OHTOreHes3ay, «lIpsmoe n
HENpsAMoe pa3Buthe», «Pa3Butrhe wmalckoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN,
«CTpoeHune cemMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUN», «KW3HEHHBIA ITUKII
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«JKM3HEHHBIN IIUKII COCHBD).

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHasi padora «/3ydyeHrue CTpOCHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIECHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoOB PA3MHOXKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PAa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKHU.
Pabots H. K. Konsiiosa, H. . BaBunona, A. H. benozepckoro, I'. JI. Kapneuyenko,
10. A. ®uwnmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSA U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSL, THOPUIBI, TEHOTHI, (DEHOTHII.
OCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJIOTMYECKUN,  IIUTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

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

eAMHO00pa3usi THOPUIOB MEepBOTO MokojaeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAaclIeIUIeHUs] NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FaMeT.

AHanuzupytoiee ckpemuBanue. [[poMeKyTOUHbIM XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens: — 3aK0OH HeE3aBUCUMOTO
HaclleJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHWE CIEIUICHUS MEXIy TeHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moja. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHBIA MOJI. | eHeThdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoOB, CLHETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucremMa. [imenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocTs. Onuctas. [lonumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOILIECCOB, TMOBEACHUS U  KOTHUTUBHBIX  (DYHKIIHI.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHYeckue acmeKThl KOHTPOJIS U
M3MEHEHUS HACJIeACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpaumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upymrouiee ckpemuBanue», «HemomHoe aoMUHHpOBaHUEY,
«CuerieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotum mnTUIBDY,
«MHOXEeCTBEHHBIN ajIenu3m», «B3aumMoaeiicTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHHWS W PACIICIUICHUS TPU3HAKOB, MOMACHIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI MPU3HAKOB, MOJAEIb A



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

IIpakTnyeckas padora «/3ydyeHue pe3yapTaTOB  MOHOTMOPHUIHOTO
CKpEIIMBaHUA Y 1PO30(DUITBD».

IIpakTuueckass paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukanuonHass HW3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHUH
Moau(pUKaMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CpoiicTBa MOAU(PUKAIMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAas N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNTHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON NU3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
IeHETUYECKOr0 pa3HoO0pa3us B Mpeesiax OJJHOrO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTaluu. SaepHble U
HUTOIIa3MaTUYeCcKre MyTanuu. COMaTUYECKUE W TOJOBble MyTauuu. [IprudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJOTMYECKHUX pPSIOB B
HacienctBeHHoM u3MeHunBoctd (H.M. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

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

Tabmuupt u  cxembl: «Buasl usMeHuMBOCTHY», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meiios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buapl myTammii.

OO6opynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtauuun y apo3odunabsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HCCIEOOBaHHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKHUU,
OJIM3HEIOBBIH, IIMTOr€HETUYECKU, MOIMYJISIHUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YesloBeKa. | eHHbIE 1 XPOMOCOMHBIC
OoJe3HH 4YeloBeKa. boJie3HM C HACleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUN U JICUCHUU T€HETUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETHYEeCKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHHUIO OKpy:karoiiei cpeanl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomMecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax mNpoOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. U. BaBumnosa, ero 3HaueHue JjIs CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Orarel KOMOUWHAIIMOHHOM CCJICKIIUU. HcnerTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTUITY C TOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulsio aHanu3a JJHK.

M cKyCcCTBEHHBIM ~ MyTareHe3 KaKk  METOJI  CCJIICKIMOHHOW  pabOoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHS U METOJOB
pexomoOuHanTHBIX JIHK 17151 ostyueHust iCX0IHOTO MaTepuaia Jjisi CeIeKIIUH.

[Tomyuyenue MOJITUILIIOUOB. BryTpuBuaosas THOpUIN3aIINS.
brnuskopoacTBEeHHOE — CKpelmmMBaHWe, wid  WHOpumuHr.  HepoacTBeHHoe
CKpelnMBaHue, Win ayTOopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecrutogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesoIoYUAN.

CoxpaHeHue U U3y4YeHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdax YIyduleHusl
cywecmsyowux U co30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCIe C
NpUMEeHeHUeM COBPEMEHHBIX MeMO0008 HAYYHbIX UCCe008AHULL, Nepedosblx Uoell U
nepCcneKmuBHbIX MexHOoa02Ul.

JleMoHCTpaMu

[Toptpersr: H. W. Basunos, . B. Munuypun, I'. [. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuibl u cxembl: «L{eHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTtenuin, «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtoapl cenekiuny, «Otnanénnas rubpuauzanus», «MyTtarenesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI U JOCTHUKEHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPAaTOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIEOOMEeUeHHe, TMOJIYyYeHHE KHCJIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas unxeHepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TUOpUAM3ANMS HW  COMAaTHUYECKUM
sMOpuorene3. lcnonbp3oBaHue ramioujoB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumei. Fcnonb3o6anue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. METOJI TpaHCIUIAHTALIMU SIIEP KIIETOK.



Texnonoz2uu 0300posieHuUs, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMyp.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUH. DKOJIOTUYECKUE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW NHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIoBeKa Ul OLIEHKM COCTOSIHMSL €ro 340poBbs. VICIONB30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomHkeHepuss g pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaQoIauHra
JUISL peLIEHUs 3a/1a4 IEPCOHAIU3UPOBAHHON MEAULIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabnunp! u cxemsl: «lcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «Kitetounas naxxenepus», «I eHHass HTHKEHEPUD».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue um pa3BUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmocbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hp U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBr>Ky1IMe CUITbl 3BOTIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKasi MHTEHCUBHOCTh
pa3MHOXEHHUST OpraHM3MOB, HACJEICTBEHHass M3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuaTeTnueckoir Tteopun sBomonmu (CTD). HedTpanbhas
Teopusi 3Boitonuu. CoBpeMEeHHass JBOJIOIHMOHHAS  OuoJOTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonnein, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCTOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOWICHUS ABWKYIIMX CHJI HBOIIOLHN», «OCHOBHBIE IMOJOKEHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKpoIBOIIOLHA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IWHULA 3BOIOLUH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssinuid. V3meHeHue
reHooH/a TMOMYJISILMA KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIC U3MEHEHUS YaCTOT aJljIesIel B MOMyIAUUAX. DPPEKT OCHOBATEIS.
Ippexm obymouinounozo eopaviuwika. CHudCeHue 2eHemuuecKko2o pasHooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opetigha eenog 6 6OIbLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTtpaHcTBeHHAas ), Ononorudeckas (penpoayKTHBHAs).
EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAaOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIIOLMH.
Bo3HuKkHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOp(hoIoruHyeckue, PU3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. M3omsanus — kiatoueBoil (aktop BugooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MT'HOBEHHOE)» (monumIonU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METO0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpauuU

[Toptpetsi: C. C. YUerBepukos, 2. Maiip.

Tabmumplt 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «IBuxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAlUi ceBaHCKON (openny,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHUIIBI IAyPCKOiD»,
«ITonmynsIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U XKEpTB», «Cxema neicTBUA
€CTECTBEHHOTO 0TOOpay, «PopMbl OOPHOBI 3a CYIIIECTBOBaHHEY, «IHIyCTpHAIbHBIHI
MenaHusM», <«oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAass  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XUBOTHBIX», «PU3HOJIOTUYECKUE
apantaiuny, «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpadruueckoe BUA000Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIOTUYECKOE BUA000pa30BaHUE BUAOB CHHUIL, «llonmumimouasl pacTeHHiD»,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIEHUM, Yydelia MITUILl U 3Bepell pa3HbIX
BUJIOB, TepOapuu pacTeHUid OJM3KUX BHJIOB, OOpPa30BaBIIMXCS PA3NUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlabGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

MeTonbl  M3ydeHHS  MaKpOAIBOMIONMHU. [lajmeoHTONOrMYecKkue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIIOpbl U
dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bumbi-
SHAEMUKHU U PEJIUKTHIL.

OMOpPHUONOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHIECKIE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



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

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuupbl 1 cxembl: «DUIOreHETHUECKUI Psifl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy, — «Pununoguthl»,  «CeMeHHBIE
nanopoTHukm», «buoreorpadpudeckue 30HBI 3eMin», «Jpeiid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHaJNOTHUYHBIE OpraHe, «PyJIUMEHTBI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpenCcTaBlI€HUsS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHS )KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlb HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. Ombir C. Mumepa un I'. IOpwm.
Oo6pazoBanue noaumMepoB u3 MonoMmepoB. Koaieparnas runote3a A. M. OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS U AOCOIIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoIOrMYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanenbie 3Tamnbl opraHnM4eckor »HBostonuU. [losBiIeHHE U 3BOIOLUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICHINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTCHUH U
3aBoeBaHre uMHU cymud. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntuil. Ilpunuun kimoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3utne Xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30m, Me3030H, KaiiHo301. OO0I111as XapaKTepUCTHUKa KJIMMAaTa U Fe0JIOTHYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIIMSIHUE HA Fa30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEACTBUS MAacCOBbIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €r0
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnanmnanuanwu, JI. ITactep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKIeHUs Ku3HW», «Cxema ombiTa C. Mwuinepa, I'. FOpwu»,
«JTambl  HEOPraHWYECKOW  3BodouUn», «l'eoxpoHosiorMueckas  IIKajiay,
«HauanpHble 3Tanbl OPraHMYecKoi 3BOMIOLUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumbunorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdo3sl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOYHBIE BOIAOPOCIINY,
«MHorokerounsie Bogopociam», «Mxuy», «llamoporHukn», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey», «Kumeunomnomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnpyy, «Mnekonurtarommuey», «Pa3BuTue )Xu3HU B apXeMCcKou 3pe», «Pa3Butue
JKU3HH B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKOro Mupay.



O6opynoBanue: repbapuy pPACTCHUN Pa3IMYHBIX OTAEJOB, KOJUICKIIHH
HAaCEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia ITUI] U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEH, TOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas nabopatopHas padora «MopaenupoBaHue onbiToB Muiiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE MCKONAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUI
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTaBICHUM O MPOUCXOXKJCHUM YeJIOBEKa. PenuruosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBugeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPOINOreHe3a: OUOIOrHYeCKUe, COl[UaIbHbIE.
CooTHol1eHHue OMOJIOTHYECKUX U COIUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTUIBI — OOIIHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMo1e. ABCTPaJONUTEKN — JBYHOTHE NMPEAKH JIIOACH. UenoBEK yMeIbli, IEpBbIE
M3TOTOBJIEHUS OpYAul TpyAa. UeloBeK MpAMOXOISIIIMN U IEPBbIA BBIXO/I JIOICH 32
npenennsl Appuku. YenoBek reitienboepreckuii — oOmil npeioK HeaH 1epTaaIbCKOTO
YeJIOBEKa M YEJOBEKa Pa3syMHOTo. UeNOBEK HEaHAEPTAIbCKUU KAaK BHJ JIIOACH
XOJIOMHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
najeoreHoOMHKa.

DBOJIONNS COBPEMEHHOTO dYenoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiecc u noauMopdusM. [lomynsiioHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PQeKT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpemss M myTu paccelieHHsl 4eloBeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Ccpeabl.
Bnusiaue reorpaduueckoit cpeanl u Apeiida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble  METoJbl B (u3nyeckor  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl u cxembl: «MeTOoJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT YenoBeKa W CKeJeT IIMMITaH3ey,
«PynMMEHTBI U aTaBU3MBDY, «J|BUXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenbii», «YenoBek
MPSAMOXOISIINIY, «JleHrncoBckuil yenoBek» «Heanaepranbipl», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYypbl TpPEAKOB 4YelOBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna IMMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIH TOpCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXO0KIACHUEM).

IIpakTnueckas padora «3yueHre SKOJIOrMYeCKUX aJalTallil YeII0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawollei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJorud B Tpyaax A. 'ymbGonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl U 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKPY KaIoIIeH CpeIbl: JTOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. KOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3E€M YEJIOBEYECTBA C MpUpoAor. DOpMHPOBAHUE
HKOJIOTUYECKOMN KYJIbTYPbl U SKOJIOTHYECKON rPpaMOTHOCTH HACEICHHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroabl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTopHhasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH X aenctus. Kinmaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (axrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHWOHTHBIE
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUd M JKUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHaigpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nsKkonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl, BHyTpuOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco6neHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBHM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOHM popme. XKu3HeHHBIE
dbopMbl pacTeHHl: JEpeBbs, KyCTAapHUKW, KYCTapHUYKH, MHOTOJICTHHE TPaBBhI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHThI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotnueckue hakTopsl. Bumbl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomepaiusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuueckue, Gdadpuueckue). 3HAUYCHUE



OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [IpUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmupl 1 cxeMmbl: «Okosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«IKOJOTMYECKHE TPYIIBI )KUBOTHBIX 110 OTHOUIEHUIO K CBETY», «TenIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«OKusnennsle Gpopmbl pacTeHUI», «KU3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro Jeca», «Llemn nuranusy,
«XWIIHAYECTBOY, «ITapasutuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanmuszmy.

O6opynoBanue: repbapuud pacTEHUHW W KUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSHUIO Pa3jM4YHBIX SKOJOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOApUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl JaHHBIX TPy, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B PAa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOIEKUUU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopuasi padora «BrbisiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOIMYJISILHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MNPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMuKa MOMyJsSIqUU U €€ peryisiuus. bHoTHYecKui NOTEHLHAT MOMYJISLHUU.
MopnenupoBaHue AMHAMUKY nonyJianuy. KpuBble pocTa YHCIEHHOCTH MOITYJISLUY.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



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

[TonsitTue 00 sKomoruyeckoil Huime BUAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bun kak cucrema mnomyisuuid. Apeansl BUAOB. BHUIBI M UX KU3HEHHbBIE
CTPATETuU. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBA3UH YyKEPOJHBIX BUOB.

JleMoHCTpaMuK

[Toptper: k. . XaTunHCOH.

Tabmumpl uW  cxeMbl: «ODKOJOTUYECKUE XAPAKTEPUCTUKU — TMOMYJISIUIY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. U. XaTunHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUN K paCCEIICHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema Kak oTkpbiTasg cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucTeM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIEecTB U OTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTeNU IKOCUCTEMBI. bruoMacca 1 nmpoAyKIusi. DKOJIOTrMYeCKre
nUpamMUbl YUCes, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBIL. AHTPOINOIreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenell, nyCmbitb.

AHTPOTNIOTEHHBIE HIKOCUCTEMBI. Arposkocuctema. ArporeHo3. Pazmuuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpojAcCKoi QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISLUA U SIKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2ps3HeHUll Pa3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToI0NIoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OumoleHo3a»,  «OKocHcTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMa XBOWHOTO Jecay, «DYHKIIMOHAIbHbBIE
IPyIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «DKOJOTHYECKAs MUpaMuia YHCEeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arporeHosey, «[Ipumepsl ypoboskocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydelia NTHIl U
3Bepeid, repObapuu KyJIbTYPHBIX M TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuass padora «l/3yueHue paszHooOpazusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUIIMYHBIM OMOTEO1eHO03 (B TyOpaBy, OEpe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKypCHUsl B arposKocHcTeMy (Ha MOJie WIM B TEIIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHast IkoCHUCTEMA

buocdpepa — oOmennanerapHas 000J0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuBoe
BeIIeCTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCHCTeMBI. J[nHamudeckoe paBHOBecue B Onochepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTE Onocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIITH: TYHJIPA,
XBOWHBIC JI€Ca, CMENIAHHBICE W UIUPOKOJIMCTBEHHbIC JI€Ca, CTEIW, CaBaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. U. Bepuanckuii, 9. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emum», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopona B mpupojie»,
«KpyroBopoT Boabl B mpupojsie», «OcHOBHbIE OMOMBI cyminy, «Knumarnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanneiii aecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponuueckuid ecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YestoBek u OKpy:xa0OLIAS Cpeaa

OKOJIOTUYECKHE KPU3UCHI W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kinumara.

AHTpOIIOTEHHOE BO3JCHUCTBUE HA PACTUTENIBHBIA M KUBOTHBIA Mup. Oxpana
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBI.
Kpacasie xkHuru. Oco0o oxpansemblie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTUSA YEIIOBEUECTBA U IPUPOIBIL.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOImME 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTrie METOJIOB MOHUTOPUHITA pa3BUTHUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowjue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6U008 U dKocucmem. (OcHOGb
IKopeadbuIumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue THAPocheph»,
«3arpszaenue nouBb», «[lapaukoBsiit a3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIE
TeppuTOopun», «MOAEIH yIpaBiIsIEeMOTO MUPaY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutrickon ®@enepanun, KpacHON KHUTM peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yejieHanpasienHoe pazsumue BHYTPEHHHX YOEXKIECHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLIMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JlnyHOCTHBIE pe3yabTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlUM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, pAaCHIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIPaBIICHHI
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4WJI€HA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEIATEILHOCTH MPU CO3TaHUH YIeOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW IIO3HABATEIBHBIX 3a/1a4, BBIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSKICHUSIMH, KyIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XXEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTWH, TOHUMAHUS 3HA4YE€HHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IEHHOCTEHU POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JECUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa *u3Hu (310poBoOe
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHObIXa, peryjsipHas (u3uyeckas akTUBHOCTB), OEpEkKHOrO,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIFOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIbHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0O U C€aMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS 3KOJOTMYECKOW KYyJbTYypbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA  JUIS
OKPYXarOUIEH CPEIbL;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pELICHHS;

CHOCOOHOCTH UCIIOIB30BATh IPHUOOPETaEMBbIE IPU U3YUEHUH OMOJIOTUH 3HAHUS
M YMEHHS TIpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHIIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE I€UCTBUM, IPUHOCAIINX BPEJ OKPYKAIOLIEH NPUPOTHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K y4aCTUIO B IPAKTUUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENbCKOM KYJIbTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXK]TY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHeNu(PUKA OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polu B
GbopMHpPOBaHUU PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXarollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M peEHIeHuUu mpodieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeH BbIXOJIa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHus:  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJOTHYECKUX 3HAHMM B IEJSIX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh TOJIydaeMble 3HaHMS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW ESTEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHUS MUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIECC,
CUCTEMa, Hay4YHbIN (pakT, NPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccien0Banue, HabJoIeHne, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMIETEHIIMH  OOYYalOUIMXCSA; CIOCOOHOCTh  OOYYarOIIMXCS  HCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocss OyayT chOpMUpPOBaHbl [O3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIE JeHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIC YydeOHbIC JEHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBaajneHue YHHBepPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIILICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TIOHATHUS IS 0OBsICHEHUSI (DaKTOB U SBJICHHM
KUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIeHUS (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PaccCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX
HUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U NPHUMEHEHUI0 B Y4YEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMyIHUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NESTEIIbHOCTH U )KU3HEHHBIX CUTYaIUIX;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE€ PEIICHHsS 3aJadd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeNCTB U CIOCOOOB
JeHCTBUS B MPOPECCHOHATBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTb OPUTMHAIbHbBIE MOAXOAbI U PEIICHHUs,
CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU TSI BBHITTOJTHCHHS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUArpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HAKW W CHUMBOJBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHHBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYTrUX YYACTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIEHUS, TMOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOUKY 3pPEHHUS C HCIOJb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIAWBUIYAITHHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUSI TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJI€HA KOJIJIEKTUBA;

NPUHUMATh I1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaAlUSIX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUM IIEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIIbLHOM
JEATEIIbBHOCTH M )KU3HECHHBIX CUTYalUsX;

CaMOCTOSATENILHO COCTABJISITH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTENBHBIX TMPOILECCOB, HX pe3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMeHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0A M APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIW3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonmornu. OHH — BKIIIOYAOT:
cnenuuyecKkue sl OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITIOCOOBI IEHCTBUMN 10
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3IMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojiam U3y4yeHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB TNPHUPOJBI W  pEIIEHHMH TpolJieM  PpallMOHAJIbHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJisius, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUI ), 3aKOHBI (€AMHOO0pa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMET, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HWCIOJb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pACTECHHM, J>KMUBOTHBIX, 4YEJIOBEKa, IMPOLECCOB KU3HEAEITEIHLHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0O0IU3M), MPEBPAILCHUsI YHEPTHH, OpOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOT€HE3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMd OpraHOB Yy pacTeHHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKIMSIMH, MEXKIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
JTamaMu SMOPUOHAIBHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpesibl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH MIPOIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH JIa0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMYyIUpPYs LeIb WCCICIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U ICNIaTh BHIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJMMON Ha 0a3e LIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHYECKHE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUHU U MEAUIIMHBI (KJIOHMPOBAaHKE, UCKYCCTBEHHOE OIIOI0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHalIbHON
JEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO3SMCTBa, MUILIEBOI MPOMBIIIJICHHOCTH, YIIyOJIsITh MO3HABATEIbHBIN
WHTEPEC, HAMIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS y4ueOHOTrO mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YeloBEYEeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB PaIlMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENECHUs] M IOHMMAHHWE CYIIHOCTH OCHOBOIIOJArarmIIuX OHOJOTHYECKHUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Oumocdepa), OHOIOTUUECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MNHpaMUJbl 3HEpPruM), rumnoressbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJQJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  MO3HAHMS,
WCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL ~ JBUXKYIIMX  CHJ  DBOJIIOIMKM  HAa  TEHO(GOHH  TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie 0OMTaHMs, YepeOBaHUs HAINlpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaAMHU Pa3IMYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMUUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTAHUS, €AMHCTBA



YeIIOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHEHUST MHOrooOpasusi BHUIOB U
IKOCHCTEM KaK YCJIIOBUS COCYIIECTBOBAHISI TPUPOJIBI U YETIOBEYECTBA;

YMEHHE periaTh ONOJIOTHYSCKUE 33]Ia4H, BBISABIIATH IPHYUHHO-CJICICTBCHHBIC
CBSI3M M@Ky UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, ICTaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOIHATH J1a0OpaTOPHbIE M TMpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYA0OBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs Ielb WCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNIATh BBIBOJIBL;

YMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
OKOJIOTMA W MEIUIIMHE, NMPOBOJUMONM Ha 0a3e MIKOJIBHBIX HAayYHBIX OOINECTB, U
nyOJMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yJbTaThl Ha  YUYEHUYECKHX
KOH(DepeHIusX;

YMCHHE OIICHUBATh TUIIOTE3bl U TCOPHH O TIPOUCXOXKICHUH JKU3HHU, YSIOBEKA
U YEIIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBHIAX M CIOCO0aX MPEAOTBPALICHHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymedl mpodeccuoHambHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTHUH, TIPUPOJIOTIONH30BAHUS, MEAUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA, MHUIICBON
IIPOMBIIIJICHHOCTH, YIJIyOJIATh II03HABATCIbHBIA HMHTEPEC, HANpaBJICHHBIA Ha
OCO3HAHHBIM  BBHIOOpP  COOTBETCTBYIOIIEH  Tpodeccud W MPOJOTDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPTaHMU3AIUSAX CPEAHEro MpodheCcCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne /i P Kontpoabnsie IIpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 buonorus kak Hayka 1
https://m.edsoo.ru/7f41c292
2 JKuBble cucTEMBI U UX U3yUYEHHUE 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 buonorus knetku 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
4 XHUMHUYECKast OpraHu3anus KIETKN 10 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
b
5 Ctpoenue u QyHKIMH KIETKU 8 2 nommorexa OK
https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB 1 MpeBpaIIeHIE YHEPTHHU B 9 | bubmuoreka [IOK
KJIETKE https://m.edsoo.ru/7f41c292
HacnencrBennas undopmarnus u bubmuorexa [IOK
7 < 9 0.5
peanusanus e€ B KIETKE https://m.edsoo.ru/7f41c292
b K
8 JKu3HEHHBIN UK KIETKU 6 1 nommorexa O
https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
9 Crpoenue u GyHKIHU OPraHU3MOB 17 1.5
P Py P https://m.edsoo.ru/7f41c292
b K
10 Pa3zMHOXeHME U pa3BUTHE OPTAHU3MOB 8 1.5 nommorexa I10

https://m.edsoo.ru/7f41¢292




['eneTrka — Hayka O HACJIEICTBEHHOCTH U bu6nmoreka [IOK
11 2 0.5
M3MEHYUBOCTH OPraHUu3MOB https://m.edsoo.ru/7f41¢292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK
1 1
3 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
14 T .
CHETHIA HenoBeKa 3 0-5 https://m.edsoo.ru/7f41¢292
15 Cenekiusi OpraHu3MOB 4 1 Bubmiorexa HOK
https://m.edsoo.ru/7f41c292
16 BrorexHoIOTHS U CUHTETHYECKAS OMOJIOT U 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41c292
17 PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
| 3apoxACHUE U PA3BUTHE IBOJIFOIIMOHHBIX 4 0.5 bubmmoreka [JOK
MPEJICTABICHUI B OMOJIOTUI ' https://m.edsoo.ru/7f41c292
2 Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 1 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
. b K
3 MakposBotonus u €€ pe3yybTaThl 6 1 nommorexa O
https://m.edsoo.ru/7f41c292
4 [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 15 | 15 Bbu6motreka [JOK
3emiie ' https://m.edsoo.ru/7f41c292
b
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1 1 nommorexa [IOK
https://m.edsoo.ru/7f41c292
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX bubmuoreka [IOK
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3 0.5 0.5 https://m.edsoo.ru/7f41¢292
C OKpYKarolleu cpenou
7 Opraau3Mel U cpesia 0OUTaHHS 9 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
8 DKOJIOTHS BUJIOB U MOITYJISLIAI 9 1 0.5 bubnnorexa [IOK
https://m.edsoo.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 0.5 but6mmorekxa [IOK
CUCTEMBI ' https://m.edsoo.ru/7f41¢292
b K
10 buocdepa — rmobanpHas skocucTema 6 1 nommorexa I10

https://m.edsoo.ru/7f41¢292




bu6nmoreka [IOK

11 UenoBek U OKpy’KaroIas cpeaa 6 1 https://m.edsoo.ru/7f41c292
12 ‘ PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
| buonorus kak KOMIUIEKCHAs HayKa U | bubnnorexa [HOK
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI U KX CBOMCTBA 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 YpoBHEBas OpraHu3anus KUBbIX | bubnuorexa [JOK
CHCTEM https://m.edsoo.ru/7f41c292
4 Hcropust OTKpBITHS U U3yUECHUS | bubnunoreka [JOK
kieTku. Knerounas reopus https://m.edsoo.ru/7f41c292
Meto bl MONEKYIISIPHOU U bubnnorexa [JOK
KJIETO4YHOM Onosoruu. IIpaktuueckas https://m.edsoo.ru/7f41c292
pabota «3y4yeHre MeTo/10B
5 KJIETOYHOU OMOJIOTHUH 1 0.5
(xpomatorpadus, anexTpodopes,
muddepennmansaoe
ueHtpudyruponanue, [1LP)»
. bubnmoreka [JOK
6 XHUMUYECKUH COCTaB KIETKH 1
https://m.edsoo.ru/7f41c292
7 MuHepabHbIE BELIECTBA KIIETKU, UX 1 bubnmnoreka [JOK
Ouosoruyeckas poib https://m.edsoo.ru/7f41c292
2 Oprannueckue BemecTBa KJIETKH — | 0.5 bubnmoreka [JOK

6enxu. JlabopaTopHas pabora

https://m.edsoo.ru/7f41¢292




«ObHapyxeHue OEJIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKLIAN

9 CaoiicTBa, KnaccuduKaius u bubmuorexa [JOK
¢byHKIMN OEIKOB https://m.edsoo.ru/7f41¢292
10 Oprannueckue BEIecTBa KJIETKH — bubmmoreka [JOK
YIJIEBOJIBI https://m.edsoo.ru/7f41¢292
1 Oprannueckue BeIecTBa KJIETKH — bubnnoreka [HOK
JIMTIA I https://m.edsoo.ru/7f41c292
Hyxnennossie kucnotsl. JTHK u bubmuoreka [JOK
PHK. JIabopatopHas pabora https://m.edsoo.ru/7f41¢292
12 «HMccnenoBanre HyKIIEMHOBBIX 0.5
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
13 Crtpoenue u ¢pyukiun ATO. [Ipyrue bubnmnorexa [JOK
nHykieosuarpudocdarst (HTD) https://m.edsoo.ru/7f41c292
CexBenuponanue JIHK. Meroast bubnuotexa [JOK
14 T€HOMHUKH, TPAHCKPUIITOMHUKH, https://m.edsoo.ru/7f41¢292
MPOTEOMUKHU
15 MeTobl CTPYKTYpHOI OHOIOTHH bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
16 Tunel knetok. [IpokapuoTnueckas bubnnorexka [JOK
KJIETKA https://m.edsoo.ru/7f41c292
CrpoeHue 3yKapruOoTUYECKON KIIETKH. bubnmoreka [JOK
17 [IpakTuyeckas padora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
CBOMCTB KJIETOUHOI MEMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KIeTKU bubmmorexa [TOK

https://m.edsoo.ru/7f41¢292




OnHOMeMOpaHHBIC OPraHOUIbI
knetku. [Ipaktuyeckas padora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

19 0.5

«M3ydeHne IBMKEHHS IIUTOILIA3MbI

B PACTUTEIBHBIX KIIETKAX»

[TomyaBTOHOMHBIE OPraHOUIBI bubmuorexa [JOK

KJIETKU: MUTOXOHIPHUHU, TUIACTUIBI. https://m.edsoo.ru/7f41c292
20 Jlaboparopuas pabora 0.5

«MccnenoBanue mia3mMonan3a u

JIETIa3MOJIM3a B PaCTUTEIIbHBIX

KJIETKaxX»

21 Hemem0OpanHbie opraHon/ bl KJIETKU bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

22 CTpoCHHE 1 pyHKIWH AApa https://m.edsoo.ru/7f41c292

CpaBHHTENIbHAS XapaKTEPUCTUKA bubnuotexa [JOK
73 KJIETOK 3yKapuoT. JlabopaTopHas 0.5 https://m.edsoo.ru/7f41¢c292
pabota «M3yueHne cTpoeHus KIeToK
Pa3IUYHBIX OPraHU3MOBY
AccuMWIALNS U TUCCUMMWIALMAS — bubnnorexka [JOK
JIBE€ CTOPOHBI MeTabomm3Ma. THurbl https://m.edsoo.ru/7f41c292
4 oOMeHa BemectB. JlabopaTopHas
pabora «/3yueHne KaTaruTHIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMIIIa3bl WIK KaTanasbl)»
DepMEHTATUBHBINA XapaKTep bubnuorexa [JOK
peakIuii KJIETOYHOTO MeTadoIM3Ma. https://m.edsoo.ru/7f41¢292
25 JlaGopatopHnas pabota «3yueHue 0.5

(hepMEHTATUBHOTO PaCHICTUICHUS
MepoKCcUaa BOAOPOaa B




PACTUTECIIBHBIX U ) KNBOTHBIX

KJIETKax»
26 benku-akTUBaTOPHI U OCITKHU- bubmuorexa [JOK
WHTUOUTOPHI https://m.edsoo.ru/7f41¢292
. bubmmoreka [JOK
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB https://m.edsoo.ru/Ti4 16292
28 doTocuHTE3 bubmmorera [IOK
https://m.edsoo.ru/7f41c292
XemocuHTes. JJabopaTtopHas pabota bubnnoreka [JOK
29 «CpaBHEHHUE MTPOLIECCOB 0.5 https://m.edsoo.ru/7f41¢292
(dboToCHMHTE3a M XEMOCUHTE3a»
AHa’poOHbIE OpraHu3Mbl. Bussl bubnnorexa [HOK
30 opoxenns. JlaboparopHas padoTa https://m.edsoo.ru/7f41¢292
«CpaBHEHHE IPOILIECCOB OPOXKEHUS U
TIBIXQHUS)
31 AspoOHBIE OPraHU3MBbl. JTaIb bubnnoreka [JOK
SHEPTeTUYECKOro OOMeHa https://m.edsoo.ru/7f41¢292
DHeprus MeMOpPaHHOTO TPaIueHTa bubnunoreka [JOK
32 npoToHoB. Cunte3 AT®: paborta https://m.edsoo.ru/7f41c292
npoToHHON AT®-cuHTa3bI
bubmuorexa [JOK
33 Peaknuu MaTpu4HOro CHHTE3a
https://m.edsoo.ru/7f41c292
34 Tpanckpunuus — MaTpU4YHBINA bubnuorexa [IOK
cunte3 PHK https://m.edsoo.ru/7f41c292
35 Tpancnsiuys u € 3Tanbl bubmorexa [TOK
https://m.edsoo.ru/7f41c292
36 KonupoBanue amunokucnot. Posnb bubmuoreka [JOK

pubocom B OmocuHTe3€e Oenka

https://m.edsoo.ru/7f41¢292




Opranu3zaiys reHoma y IpokapuoT u

bu6mmoreka [IOK

37 DYKapuoT https://m.edsoo.ru/7f41¢292
MonekyJispHble MEXaHU3MBbI bubmuorexa [JOK
38
DKCIIPECCUU T'€HOB Y 3YKapuOT https://m.edsoo.ru/7f41c292
Bupycel — HexsieTouHble (pOpMBI bubmumoreka [IOK
39 ’KM3HU U OOJINTaTHBIC IAPA3UTBHI. 0.5 https://m.edsoo.ru/7f41¢292
[IpakTuueckas padbora «Co3nanue
MOJIETIN BUpPYyCa»
40 BupycHble 3a0051€BaHMs Y€I0BEKA, bubnnorexa [HOK
JKUBOTHBIX, PACTCHUN https://m.edsoo.ru/7f41¢292
A1 HanorexHomoruu B OHOJIOTHH U bubmuoreka [JOK
MEIULNHE https://m.edsoo.ru/7f41c292
42 JKn3HEHHBI IHKII KIIETKU bubmorexa HOK
https://m.edsoo.ru/7f41c292
43 Matpuunsiii cuntes JJHK bubmorexa HOK
https://m.edsoo.ru/7f41c292
Xpomocomsl. JlTaboparopnast pabota bubnunoreka [JOK
44 «M3yyeHne XxpoMocoM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41c292
MHUKpOIpenaparax»
bubmuorexa [JOK
s flentetiite KIeTkH — MHTO3 https://m.edsoo.ru/7f41c292
Tuns! knetok. Kapuokunes u bubmuoreka [IOK
nuTokuHe3. JJabopatopHas padora https://m.edsoo.ru/7f41c292
46 «HabmoeHre MUTO3a B KIIETKaX 0.5
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Peryisinus )KU3HEHHOIO LIUKIJIA bubnuoreka [IOK

KJICTOK

https://m.edsoo.ru/7f41¢292




bu6mmoreka [IOK

8 OPFAIEA KAk eAuHoe Kesoe https://m.edsoo.ru/7f41¢292
Txanu pacrenuii. JlaboparopHas bubmumoreka [IOK

49 pabora «M3yuenue Tkanei 0.5 https://m.edsoo.ru/7f41c292
pacTeHuin»
TkaHM >KUBOTHBIX M YEJIOBEKA. bu6mmoreka [IOK

50 Jlaboparopnas pabota «/3ydyenue 0.5 https://m.edsoo.ru/7f41¢292
TKaHEW )KUBOTHBIX)
Opraunbl. CucTeMbl OpraHoB. bubnnoreka [JOK

51 Jlaboparopnas pabota «/3ydyenue 0.5 https://m.edsoo.ru/7f41¢292
OpraHoOB IIBETKOBOT'O PACTEHUSD)

52 Ornopa tena opraHu3MOB bubmorexa HOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

>3 JIBIDKEHIC OPraHi3MOR https://m.edsoo.ru/7f41c292

54 IInuranue opranusMoB bubmorexa [TOK
https://m.edsoo.ru/7f41c292

IIutanne MO3BOHOYHBIX KUBOTHHIX. bu6mmoreka [JOK
55 [IumeBapuTenbHas cucteMa https://m.edsoo.ru/7f41¢292
YeJIoBeKa
bubmuorexa [JOK
3 JIbIXaRHE OpraHusMOE https://m.edsoo.ru/7f41c292
57 JIpIXxaHue MO3BOHOYHBIX )KMBOTHBIX U bubmuorexa [JOK
YeJIOBEKa https://m.edsoo.ru/7f41c292

58 TpaHcnopT BElIECTB y OPraHu3MOB bubmorexa [TOK
https://m.edsoo.ru/7f41c292

59 KpoBeHocHas cuctemMa o3BOHOUHBIX bubnuoreka [IOK

JKHUBOTHBIX U YCJIOBCKA

https://m.edsoo.ru/7f41¢292




bu6mmoreka [IOK

60 B
PUACIICHIC  OPTATEMOB https://m.edsoo.ru/7f41c292
61 3ammura y opraHu3MoB bubmorexa [IOK
H yop https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
62 14 e eJIoBe
VIMYHHAT CHETeMA AeToperd https://m.edsoo.ru/7f41c292
63 Pasgpaxxumocts u perymsnus y bubnnorexa [HOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
I'ymopanbHas peryssuus u bubnnorexa [HOK
64 SHJOKPUHHAs CUCTEMA )KUBOTHBIX U https://m.edsoo.ru/7f41c292
4eJioBeKa
65 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB bubmmorexa [TOK
PMELP P https://m.edsoo.ru/7f41c292
b K
66 [TonoBoe pazMHOX)eHHE nommorexa [0
https://m.edsoo.ru/7f41c292
b K
67 Meiios n6amnoreka 11O
https://m.edsoo.ru/7f41c292
I'amerorenes. O6pazoBanue u bubnnoreka [JOK
Pa3BUTHE TTOJOBBIX KIIETOK. https://m.edsoo.ru/7f41c292
68 Jlaboparopnast pabora «M3yuenue 0.5
CTPOEHHUSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTpEnapaTax»
69 NnauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpPraHu3MOB — OHTOIEHE3 https://m.edsoo.ru/7f41c292
70 3akJajKa OpraHoB U TKaHEH U3 bubnmoreka [JOK
3apOJIBIIIEBBIX JTUCTKOB https://m.edsoo.ru/7f41c292
71 Pocr u pasBuTHE KUBOTHBIX. 0.5 bubnuoreka [IOK

Jlaboparopnas pabota «BrisiBienHue

https://m.edsoo.ru/7f41c292




IIPU3HAKOB CXOJACTBA 3ap0z[51mel71
IIO3BOHOYHBIX XNBOTHBIX)»

PazmHoxeHue 1 pa3BUTHE PACTCHUM.
JlaGopaTtopHas padota «CtpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

72 0.5
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHHI»

73 Hcropus cTaHOBIIEHHS U pa3BUTHUSA bubnnorexa [HOK
FEHETHKHU KaK HayKU https://m.edsoo.ru/7f41¢292
OcCHOBHBIE OHITHUS U CUMBOJIBI bubnuorexa [JOK

74 reHetuku. JlabopatopHas padora 0.5 https://m.edsoo.ru/7f41¢292
«/Ipo3oduna kak 00BEKT
TEeHETUYECKUX UCCIIEI0BAaHUI
3aKOHOMEPHOCTU HACTIEAOBaHUS bubnuorexa [JOK
IIpU3HAKOB. MoOHOrHOpUIHOE https://m.edsoo.ru/7f41¢292

75 ckpemuBanue. [Ipaktuueckas padora 0.5
"N3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
apo3oduisr”

76 [{uronornyeckre OCHOBBI bubnnorexka [JOK
MOHOTHOPUAHOTO CKPEIINBAHUS https://m.edsoo.ru/7f41¢c292

77 AHanu3upymrluee CKpeluBaHue. bubnuorexa [IOK
Henonnoe nomunupoBanue https://m.edsoo.ru/7f41c292
JlurubpuiHoe cKperBaHue. bubnnorexka [JOK

73 [IpakTuyeckas padora «3yuenue 0.5 https://m.edsoo.ru/7f41c292
Pe3yIbTaTOB TUTUOPUIHOTO
CKpEeUIMBaHUs y APO30(HiIbn

79 [{utronornyeckre OCHOBBI bubnunorexka [HOK

JTUTHOPUTHOTO CKPEITUBAHUS

https://m.edsoo.ru/7f41c292




CLeIIeHHOE HACIEJ0BaHUE

bu6mmoreka [IOK

80 IIPU3HAKOB https://m.edsoo.ru/7f41¢292

81 XpOMOCOMHasI TEOpHUsI bubmuorexa [JOK
HAacCJIEeJICTBEHHOCTH https://m.edsoo.ru/7f41c292

82 ['eneruka mona bubmmorexa [IOK

https://m.edsoo.ru/7f41c292

83 T'enoTun Kax 1eJI0CTHASA CUCTEMA bubmmorexa LHOK

https://m.edsoo.ru/7f41c292

84 ['eneTnyeckrii KOHTPOJIb PA3BUTHS bubnnoreka [JOK
pacTeHuH, ’KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292

25 N3meHunBOCTh IPU3HAKOB. Byl bubnnorexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/7f41c292

86 MoaudukarmonHast K3MEHYUBOCTh bubnnorexa [IOK

https://m.edsoo.ru/7f41c292
BapuauvoHHbIl psag u bubnuoreka [IOK
BapHUalMOHHas KpUBasl. https://m.edsoo.ru/7f41c292
JlabopartopHnast pabota

87 «HccnenoBanue 3akOHOMEPHOCTEN 0.5
MOAN(PUKAITMOHHONW U3MEHYUBOCTH.

[TocTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

28 I'eHoTHNIMYECKass U3MEHYHUBOCTb. bu6mmorexa [IOK
KomOunaTtuBHas ©3MEHUYNBOCTD https://m.edsoo.ru/7f41c292
MyTanoHHas U3MEHUYUBOCTD. bubmuorexa [JOK

29 ITpakTnueckas pabora «MyTtanuu y 0.5 https://m.edsoo.ru/7f41¢292

Tpo30(ITBl (Ha TOTOBBIX
MHUKpOTIpernaparax )»




3aKOHOMepHOCTI/I MYTallUOHHOTI'O

bu6mmoreka [IOK

90 npoiiecca. DMUTCHETHKA U https://m.edsoo.ru/7f41c292
SMUTEHOMUKA
I'eneruxa yenoseka. [IpakTuyeckas bubmuorexa [JOK

91 pabora «CocTaBieHue U aHAIIN3 0.5 https://m.edsoo.ru/7f41c292
POIOCIOBHOMN»

92 Metoabl MEIULIMHCKOW T€HETUKH bubmorexa HOK

https://m.edsoo.ru/7f41c292

3HaueHne MeJUIINHCKOI TeHETUKHU B bu6mmoreka [IOK

93 NPEAOTBPALLECHUY U JICYCHUN https://m.edsoo.ru/7f41c292
TeHETUYECKUX 3a00JIeBaHMi
YeJoBeKa
OCHOBHBIE TTIOHSITHS CEJIEKIIUH. bu6mmoreka [IOK

94 JlaGopatopHnas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41c292
COpPTOB KYJbTYPHBIX PACTEHUN U '
MOPOJI AOMAIIHUX YKUBOTHBIX)
MeTob! CeneKIIMOHHON paboTHI. bubnnoreka [JOK

95 JlaGopatopHnas pabora «3yueHue 0.5 https://m.edsoo.ru/7f41c292
METO/IOB CEJIEKI[UU PACTCHUIN»
JloCTHXKEHHS CEeNEeKIIUU PAaCTEHU 1 bubmuorexa [JOK

96 KUBOTHBIX. [IpakTHueckas pabota https://m.edsoo.ru/7f41¢c292
«IIpuBuBKa pacTeHHi»
Coxpanenue, U3y4eHHe U bubnmnoreka [JOK

97 HCIIOJIb30BAaHNE T€HETUYECKUX https://m.edsoo.ru/7f41c292
pecypcoB
buorexHosorus Kak Hayka ¥ OTpacib bubnuorexa [IOK

08 npou3BoAcTBa. IIpakTuyeckas 0.5 https://m.edsoo.ru/7f41¢292

pabota «3y4yeHne 0ObeKTOB
OMOTEXHOJIOT UMW




99

100

101

102

OCHOBHBIE HAIPABJICHHS
CUHTETUUYECKON OUOJIOrUu

XpOMOCOMHaSI W I'CHHAasA WHXXCHEPUA

MGI[I/II_[I/IHCKI/IC OMOTEXHOJIOT U

PesepsHnbiit ypok. [loBTopenue,
000011IeHHEe, CUCTEMATH3AIINS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl

3APOXJEHUE U PABBUTUE bubnnorexa [HOK
SBOJIIOLIMOHHBIX https://m.edsoo.ru/7f41c292

1 [IPEJCTABJIEHUI B 1
BUOJIOI'NU 44 SBosronuoHHas
teopus Y. Jlapsuna

) JIBMOKyIIIME CUJIBI ABOJIIOLIUY BUJIOB 1 bubnnorexa [HOK
o Y. /lapsuny https://m.edsoo.ru/7f41¢292
BbopnOa 3a cymiectBoBaHMeE, bubnnorexa [JOK

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://m.edsoo.ru/7f41¢c292
otbop

4 DopMUPOBAHUE CUHTETUYECKON 1 0.5 bubnnorexa [JOK
TEOPHUH IBOIIOLIUU ' https://m.edsoo.ru/7f41c292
MUKPOSBOJIIOLUA U EE bubnnoreka [JOK

5 PE3VJIbTATHI 14 4y Dramnsl ] https://m.edsoo.ru/7f41c292
IBOJIIOLIMOHHOTO NIpoLiecca:
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS

6 [Tonmynsiuus — snemMeHTapHas 1 bubnnoreka [JOK
€IMHULA DBOJIIOLIUU https://m.edsoo.ru/7f41c292
3aKOH T€HETHYECKOT0 PABHOBECHS bubnmnoreka [JOK

7 JIx. Xapau, B. Baitn6epra. 1 0.5 https://m.edsoo.ru/7f41¢292

JlabopaTtopHas pabota «BrisBiieHne




HU3MEHYUBOCTHU Y ocobei OOHOI'0

BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO)

BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN bubmorexa LOK
https://m.edsoo.ru/7f41c292
9 Dddekt ocHoBarens. dhdexr bubmuorexa [JOK
OyTBUTIOUHOTO TOPJIBIIIKA https://m.edsoo.ru/7f41c292
10 Murpauuu. N30 nomyisnui: bubnnorexa [JOK
reorpaduueckas, OMOJIOrHIECKast https://m.edsoo.ru/7f41c292
1 EctectBenHsblil oTO0p — bubnnorexa [HOK
HaIPABJIIOMNN (HaKTOP IBOJTFOIIHH https://m.edsoo.ru/7f41c292
12 [TonoBoii oTO60Op Bubmorexa ITOK
https://m.edsoo.ru/7f41c292
[Tpucrnoco0aeHHOCTh OPraHMU3MOB bubnnoreka [JOK
KaK pe3yJIbTaT MUKPODBOJIIOLUH. https://m.edsoo.ru/7f41c292
13 JlabopaTtopHas pabota «M3yuenue 0.5
apoMopd030B U UANOANATITAIINN Y
pacTeHUH U KUBOTHBIX)»
[Tpumepsl npucnocobaeHu y bubnuoreka [IOK
OpraHu3MoOB: Mopdosiornyeckue, https://m.edsoo.ru/7f41c292
¢busnonoruyeckue, OMOXUMHUECKUE,
14 noBeneHvyeckue. JlabopaTtopHas 0.5
pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIbHAs
11eJ1eCO00Pa3HOCTH
Bupn, ero kpurepuu u CTpyKTypa. bubnnorexka [JOK
15 JlaGoparopHas padota «CpaBHEHHE 0.5 https://m.edsoo.ru/7f41c292




bu6mmoreka [IOK

e Cpyxrypa uza https://m.edsoo.ru/7f41¢292

17 Bunoobpa3oBanue Kak pe3ysibTaT bubmumoreka [IOK
MHKPOIBOJIIOLUN https://m.edsoo.ru/7f41¢292

13 CBs3b MUKPOIBOJIIOLIMHI U bu6mmoreka [IOK
SMUACMHUOJIOTHH https://m.edsoo.ru/7f41c292
MAKPOSBOJIIOLUA U EE bubnuorexa [JOK
PE3VIJIBTATHI 64 https://m.edsoo.ru/7f41¢292

19 Maxkpo3Bontonus.
[TaneoHTONOrNYECKHE METOBI
W3Y4YEHUS 3BOIIOLNN

20 Buoreorpadudeckne MeToab! bubnnorexa [HOK
HU3YYEHUS DBOJIIOLIUU https://m.edsoo.ru/7f41c292
OMOpHOJIOTHYECKUE 1 bubnuotexa [JOK

21 CpaBHUTEIbHO-MOp(oIoruueckme https://m.edsoo.ru/7f41c292
METO/Ibl U3YUEHUS IBOIOIUN
MonekyIapHO-T€HETUYECKHUE, bubnmnorexa [JOK

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE https://m.edsoo.ru/7f41c292
METO/Ibl U3YUEHHS IBOIOIUN

23 OO111e 3aKOHOMEPHOCTH HBOJIIOIIH bubmorexa HOK

https://m.edsoo.ru/7f41c292

AnantuBHas paauaiusl. bubmuorexa [JOK

24 HepaBHOMepHOCTH TEMIIOB https://m.edsoo.ru/7f41c292
3BOJIOLIUA
IMTPOUCXOXJIEHUE 1N bubmuorexa [JOK

)5 PA3BUTHUE XM3HU HA 3EMIJIE https://m.edsoo.ru/7f41¢292

154 HayuHnsle runoressl
IIPOUCXOXACHUS KU3HU Ha 3emiie




HOHay‘IHBIC IMpEaACTaBICHUA O

bu6mmoreka [IOK

26 3apOXKJICHUM KU3HU https://m.edsoo.ru/7f41c292
7 OCHOBHBIE 3Tanbl HEOPraHMYECKOU bubmuorexa [JOK
SBOJIIOLUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
28 ['unioTessl 3apoKICHUS KUZHU
https://m.edsoo.ru/7f41c292
WcTopus 3emau 1 MeToIbI €€ bubnnorexa [JOK
29 uzydenus. Jlaboparopnas pabora 0.5 https://m.edsoo.ru/7f41¢292
«/3ydyeHue u onMcanue NCKOMaeMbIX
OCTATKOB JAPEBHUX OPraHU3MOBY
30 HauanbHbie sTarbs opraHudeckoi bubnuorexa [JOK
HBOJIOIIAN https://m.edsoo.ru/7f41¢292
31 DBOJTIOHS DYKApUOT bubmorexa HOK
https://m.edsoo.ru/7f41c292
OCHOBHBIE ATAIIbI DBOJIIOAU bu6mmoreka [IOK
pactutenbHOro mupa. [IpaktTuaeckas https://m.edsoo.ru/7f41¢292
32 pabora «3yueHue ocoOeHHOCTEM 0.5
CTPOECHUS PACTCHUI Pa3HbIX
OTJIETIOB
3 OCHOBHBIE ATaIIbI DBOJIIOAN bu6mmorexa [IOK
JKUBOTHOT'O MHpa https://m.edsoo.ru/7f41¢292
DBOJIIOLMS KUBOTHBIX. bubnmnoreka [JOK
34 [IpakTruyeckas padora «3yuenue 0.5 https://m.edsoo.ru/7f41c292
0CcOOEHHOCTEH CTpOeHUS '
MTO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmnoreka [JOK

nepuojam

https://m.edsoo.ru/7f41c292




MaccoBbie BbIMHUPAHUSA —

bu6mmoreka [IOK

36 DKOJIOTUYECKUE KPUZUCHI IIPOLITIOrO https://m.edsoo.ru/7f41¢292
37 CoBpeMeHHbIN IKOJIOTHYECKHI bubmuorexa [JOK
KpH3HC, €T0 0OCOOCHHOCTH https://m.edsoo.ru/7f41c292
33 CoBpeMeHHas cuctema bubmmoreka [JOK
OpraHU4YEeCKOro Mupa https://m.edsoo.ru/7f41¢292
39 OCHOBHBIE CHCTEMaTHYECKUE bubnnoreka [HOK
IpyIIIbI OPraHu3MOB https://m.edsoo.ru/7f41¢292
[TPOUCXOXIEHUE YEJIOBEKA- bubmuoreka [JOK
40 AHTPOIIOI'EHE3 104 https://m.edsoo.ru/7f41¢292
AHTpONOJIOTUSI — HayKa O YeJIOBEKE
A1 Pa3BuTHe npencraBiaeHuii o bubnnorexa [HOK
MPOUCXOKAECHUH YEIOBEKA https://m.edsoo.ru/7f41c292
MecTo yenoBeka B CUCTEME bubmuoreka [JOK
opraHuyeckoro mupa. JlabopatopHas https://m.edsoo.ru/7f41c292
42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHUSI CKeJIeTa YEJI0BEeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM
bu6mmoreka [JOK
43 JIBrKyIye CHIIbl aHTPOIIOTEHE3a
https://m.edsoo.ru/7f41c292
CooTHomIeHne OMOJIOTHYECKUX U bubmuorexa [JOK
44 COLIMAJIbHBIX (PaKTOPOB B https://m.edsoo.ru/7f41¢292
aHTPOTIOTeHe3e
bubmuorexa [JOK
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
https://m.edsoo.ru/7f41c292
46 [Taneorenerrka 1 najaeoreHOMUKa bubmorexa HOK

https://m.edsoo.ru/7f41c292




bu6mmoreka [IOK

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa
https://m.edsoo.ru/7f41c292
UYenoseueckue pacel. [Ipakrnueckas bubmmoreka [JOK

48 pabota «M3y4eHune 3KOI0rnIeCKIX 0.5 https://m.edsoo.ru/7f41c292
aJjanTalnui 4eJI0BEK)

49 MexIUCIUTITTMHAPHBIE METOIbI bu6mmoreka [IOK
AHTPOIIOJIOTUU https://m.edsoo.ru/7f41c292
OKOJIOTUA-HAYKA O bubnuorexa [JOK
B3ANUMOOTHOIIEHUAX https://m.edsoo.ru/7f41c292
OPTAHU3MOB U1

50 HAJIOPI'TAHMU3MEHHbIX
CUCTEM C OKPYXKAIOIIEN
CPEJIOM 34 3apoxaeHue 1
pPa3BUTHE IKOJIOTHH
Mertoapb! akonoruu. JlabopatopHas bubnuoreka [IOK

51 pabota «3y4yeHrne MeTo/10B 0.5 https://m.edsoo.ru/7f41c292
9KOJIOTUYECKHUX UCCIIET0BAHUIN

5 3HaueHHE PKOJIOTUUECKUX 3HAHUHN bubmuorexa [JOK
JUTS YeJI0BEeKa https://m.edsoo.ru/7f41c292
OPTAHU3MBI U CPEJIA bubmuorexa [JOK

53 OBUTAHWA 94 Dxonornueckue https://m.edsoo.ru/7f41c292
(bakTopbl
Abunortnueckue GakTopsl. CBET Kak bubnuoreka [IOK
9KOJIOTMUECKU (HaKTop. https://m.edsoo.ru/7f41c292

54 JlabopaTtopHas pabota «BrisBiienne 0.5
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIUSTHUIO CBETa»

55 AbuoTtnueckue GpakTopbl. 0.5 bubnuoreka [IOK

TeMneparypa Kak 3KOJIOTHYECKUI

https://m.edsoo.ru/7f41c292




(dakTop. JlaboparopHas pabora
«BpIsiBICHNE TPUCTIOCOOICHUI
OpPTaHU3MOB K BIIHSIHUIO
TEMIIEPATYPhI»

AOGuoTtnveckue (HakTopsl.
BitaxxHOCTB Kak 3KOJIOrHYeCKUi
dakrop. JlaboparopHast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

56 0.5
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
OOHUTaHHS
bub K
57 Cpensl 0OuTaHUs OPraHU3MOB nommorexa O
https://m.edsoo.ru/7f41c292
58 buonoruueckue puTMbl bubmorexa LHOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
59 K
H3HCHHBIC (POPMEI OPTaHH3MOB https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
60 buoTtnyeckue dhakTopsl
¢ p https://m.edsoo.ru/7f41c292
3HavyeHHEe OMOTHYCCKUX bubmuorexa [JOK
61 B3aMMOJEUCTBUH I https://m.edsoo.ru/7f41¢c292
CYILIECTBOBaHUSI OPraHU3MOB B CpeJie
oOuTaHMSA
OKOJIOI'MA BUJIOB U bu6mmorexa [IOK
62 HOHVHHHHFI 94 DKoI0TMYECKUe https://m.edsoo.ru/7f41¢292
XapaKTEPUCTUKU MOMYJISIIUI
OcHOBHBIE TIOKA3aTEIU TOMYJISIINN: bubmuorexa [JOK
63 YUCJIIEHHOCTD, IIJIOTHOCTD, https://m.edsoo.ru/7f41¢292

BO3pAacTHasl ¥ TIOJI0Basi CTPYKTYpa




OCHOBHBIE TTOKa3aTeIIN IIOIMyJIIOH N :

bu6mmoreka [IOK

64 PO’XK1aeMOCTh, IPUPOCT, TEMII POCTA, https://m.edsoo.ru/7f41¢292
CMEPTHOCTb, MUTPAIlUU
65 DKoJoruyecKas CTpykTypa bubmuorexa [JOK
MO YJIALUU https://m.edsoo.ru/7f41c292
66 JIuHaMuKa nomyJsinuu 1 e€ bubmumoreka [IOK
perymamnus https://m.edsoo.ru/7f41¢292
67 KpuBsle pocta uncieHHOCTH bubnnorexa [HOK
nonyJsinyuu. Kpusble BBKUBAHUSA https://m.edsoo.ru/7f41¢292
DKoJIOTHYeCcKas HUIIIAa BUA. bu6mmoreka [IOK
68 JlaGoparopHnas pabora 0.5 https://m.edsoo.ru/7f41¢292
«IIpucnocobnenust cemMsiH pacTeHHI '
K pacceyieHUuIo»
N bubmuorexa [JOK
69 Bua kak cucrema nomynsui
https://m.edsoo.ru/7f41c292
70 3aKOHOMEPHOCTH MOBEJEHUS U bubnunoreka [JOK
MHUTpaLUi KUBOTHBIX https://m.edsoo.ru/7f41c292
OKOJIOT'MA COOBIIECTB. bubnuotexa [JOK
71 OKOJIOTMYECKUE CUCTEMBI https://m.edsoo.ru/7f41¢292
124 Coo0111eCTBO OPraHu3MOB —
Ouo1IeHO3
bu6mmorexa [IOK
72 DKocHCTeMa KaK OTKpbITasi CUCTEMA
https://m.edsoo.ru/7f41c292
73 KpyroBoport BemecTs 1 NOoToK bubnnorexka [JOK
DHEPIUU B DKOCHUCTEME https://m.edsoo.ru/7f41c292
74 OCHOBHBIE IOKA3aTEIN YIKOCUCTEMBI bubmorexa [TOK

https://m.edsoo.ru/7f41c292




bu6mmoreka [IOK

75 DKOJOrM4eCKUe MUpPaMHIbL
https://m.edsoo.ru/7f41c292

76 N3menenus cooOmecTs — bubmuorexa [JOK
CyKILieccuun https://m.edsoo.ru/7f41c292
[IpupoaHbie 3KOCUCTEMBI. bubmuorexa [JOK

77 DKOCHUCTEMBI 03€P U PEK. https://m.edsoo.ru/7f41c292
DKOCHUCTEMBI MOPEH U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI. bubnnorexa [HOK

78 DKOCHCTEMBI TYHP, JIECOB, CTEIEH, https://m.edsoo.ru/7f41¢292
MyCThIHb

79 AHTPONOTr€HHBIE 3KOCUCTEMBI bubmorexa HOK

https://m.edsoo.ru/7f41c292

Ypboskocucremsl. [IpakTuyeckas bubnuotexa [JOK

80 pabota «/3y4yeHne u onucanue 0.5 https://m.edsoo.ru/7f41c292
ypOOIKOCHUCTEMBI»
3akoHOMEPHOCTU (POPMUPOBAHUS bubnuotexa [JOK

81 OCHOBHBIX B3aMOJICUCTBUHI https://m.edsoo.ru/7f41¢c292
OpraHU3MOB B DKOCHUCTEMAX
MexaHn3Mbl BO3ECHCTBUSA bu6mmoreka [JOK
3arpsI3HEHUH Pa3HBIX TUIIOB Ha https://m.edsoo.ru/7f41¢c292

82 cyOOpraHM3MeHHOM,
OpTraHU3MEHHOM, TTOMYJISIITAOHHOM 1
KOCHCTEMHOM YPOBHSIX
BUOCOEPA-TJIOBAJIBHASA bubmuorexa [JOK

83 OKOCHUCTEMA 64 buocdepa — https://m.edsoo.ru/7f41¢292
oOmeraneTapHasi 000JI09Ka 3eMiin

24 VYuenne B. U. Bepnaackoro o bubnmoreka [JOK

ounocdepe

https://m.edsoo.ru/7f41¢292




85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
ouochepsr https://m.edsoo.ru/7f41¢292
26 KpyroBopoTsl BemniecTs u bubmuorexa [JOK
OHOT€OXUMUYECKUE [[UKIIBI https://m.edsoo.ru/7f41¢c292
87 3oHanpHOCTH OHOCchepsl. OCHOBHBIC bubmmoreka [JOK
OMOMBI CyIIN https://m.edsoo.ru/7f41¢292
88 YcroitunBocTh 6uocheps bubmorexa HOK
https://m.edsoo.ru/7f41c292
YEJIOBEK U OKPYXXAIOIIAA bubnnorexa [HOK
89 CPEJIA 84 Dkosoruuecknue Kpu3uchl https://m.edsoo.ru/7f41c292
Y UX TIPUYHHBI
90 BosneiicTBue uenoBeka Ha bnocdepy bubmorexa HOK
https://m.edsoo.ru/7f41c292
01 AHTpPOIIOr€HHOE BO3/IEHCTBUE HA bubnuoreka [IOK
PaCTUTENBHBIN U )KUBOTHBIN MU https://m.edsoo.ru/7f41c292
92 OxpaHa npupoibt bubmnorexa [IOK
https://m.edsoo.ru/7f41c292
93 OCHOBHBIE NPUHIIMIIBI YCTOWYHUBOTO bubnunorexa [JOK
pa3BUTHS YEIOBEUECTBA U IIPUPOIBI https://m.edsoo.ru/7f41c292
PanyonansHOE IpUpPOAOIIONB30BAHNE bubnnorexka [JOK
94 Y COXpaHEHHE OMOJIOTHIECKOTO https://m.edsoo.ru/7f41¢292
pasHooOpa3us 3emMiu
95 O6001menue mo Teme bubmuorexa [JOK
«MHUKpO3BOITIOLUSA U €€ pe3yIbTaThI» https://m.edsoo.ru/7f41¢c292
96 O60061IeHue o Teme bubnmoreka [JOK

«Makpo3BoroLus ¥ €€ pe3yIbTaThD»

https://m.edsoo.ru/7f41¢292




O06001IeHME 10 TEME

bu6mmoreka [IOK

97 «IIpoucxoxaeHue u pa3BUTHE KU3HU 1 https://m.edsoo.ru/7f41¢292
Ha 3emiie»
O06o006meHue 1Mo TeMe bu6mmoreka [IOK
98 «ITpoucxoxieHre YeroBeKa — 1 https://m.edsoo.ru/7f41¢292
AHTPOIIOTCHE3»
O060061IeHre 10 TeMe «DKOJIOTHS — bubnuorexa [JOK
99 HayKa O B3aMMOOTHOILEHUAX 1 https://m.edsoo.ru/7f41¢292
OpraHU3MOBY
100 O606menne o Teme «OpraHu3Mbl U | bubnuorexa [JOK
cpena OOuTaHMsD https://m.edsoo.ru/7f41¢292
101 O06006111eH1E IO TEME « DKOJIOTHS 1 bu6mmoreka [IOK
BUJIOB U TIOMYJISILIUI https://m.edsoo.ru/7f41¢292
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBpPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MUPa, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKA3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX Hay4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHWE, HU3MEpPEHHE, IPOBEICHUE
HaOroieHui); crocob6aMu BBISBICHHUS M OLEHKM AHTPONOT€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmenne BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbLHBIMUA
cpeAcTBaMu, (GOPMYIMPYs LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3yJIbTaThl U JIENaTh BHIBO/IBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCIWMYNHAMU,
00BsICHEHUE MOTYUYEHHBIX PE3yIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTOTHUECKUE TEPMHUHBI U TIOHSTUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BU/I, MOMMYJISIIMS, SKOCUCTEMA,
ouorieHo3, Orocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBCHHOCTb, H3MCHYHMBOCTb,
HHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);
Oouonorudeckue Teopuu: kierouHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; kj10HaIBHO-CEIEKTUBHOIO MMMYyHHUTETa 11
Opnux, N.M. MeuHukoBa, XpOMOCOMHAasl TEOPHsI HACJIEICTBEHHOCTH

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornorene3za Y. Jlapsuna; teopus 6uoreoneHosa B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi U MPOUCXOKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTix u
HapaBIIeHUSAX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacuIeIUIeHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpnens; CUEIIEHHOIO Hacaeq0BaHus MMPU3HAKOB U HApYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjaeacTBeHHONM wu3MeHunmBocTd H.M. BaBuiaoBa; reHeTHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinOepra; 3apoasieBoro cxoacTtsa K.
bapa; 6morenernueckmii 3akoH J. ['exkens, @. Miosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xo0rnyeckoi nupamMuabl 4Yucedm,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHo A.W. Omnapuna, nepBuyHoro OynboHa JIk.

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

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

COCTaBJIAThL 'CHOTHIIMYCCKUEC CXCMbI CKPCIIMBAHUA JId PAa3HBIX TUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBS3M MEXIY CTPOCHHEM U
(GYHKUIMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHU, )KUBOTHBIX MU YEJIOBEKA; MEXIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJIETOYHOTO [IUKJIA U ) KU3HEHHBIX
LIUKIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (EHOTHIIOM, (EHOTUIOM M (AaKTOpaMH Cpelbl
OoOuTaHMSA;  TpOIEecCaMd  SBONIONMHK;  ABIKYLIUMH  CHUJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTAMH  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CyIIeCTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochepbl; CTpPOCHUS OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IMponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHfI, JKHUBOTHBIX MW YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WHPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei03a, TaMeTorene3a, YMOpHorenes3a, HocTIMOPHOHATILHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETro, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIoNaTpUYecKoro u
CUMIIATPUICCKOT'O BI/II[OO6p330BaHI/ISI; BJIUAHUA ABHWXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHUW;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, YepelOBaHHUS HAINPaBICHUN

9BOJIIOLIMHA,; KPYTOBOPOTA BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIICHATH CYLIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IIPOKAapUOT K DYKApHUOT, OIHOKJICTOYHEBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOLICHO30B U DKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BEIIECTB ¥ MPEBPAIICHIS DHEPTHH B
KJeTKe, (poTocHHTE3a, MIACTUYECKOTO M IHEPreTUYecKoro oOMeEHa,
XeMOCHHTE3a, MHTO03a, ME03a, OIUIOAOTBOPCHUS, Pa3BUTUS H
Pa3MHOKECHUS, HHUBUyaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOreHe3a),
OOpBOBI 3a CYILECTBOBAHUE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX
U3MEHEHHUH B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCTIO0JIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JJISl IOKa3aTelbCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIT; B3aUMOCBSI3H
OpraHuW3MOB W Cpelbl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOUMOCTH  3[I0pOBOrO  o0paza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usl BUAOB U SKOCHUCTEM KaK yCIOBHUS COCYIIECTBOBAHHS

IIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIEpXKAHUS;, HHTEPIPETUPOBATh ITHIECKHUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 9JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass OuoJIOTHS — KOMIUIEKCHAas Hayka. buonormyeckue Hayku Hu
u3ydyaemble UMU 1npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TIOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

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

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CI0KHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

VYpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, Mpoucxoasdime B >KUBBIX
cucremax. OCHOBHBIE TPHU3HAKU >KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHUSA

MaTCpruun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHann3. IloHsgThe o 3aBHCHMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ aocToBepHOCTb. Pa3bpoc B
Ouosiornyeckux AaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJIbTaToB.
[IprunHEl HCKaXEHUS PE3yNbTAaTOB 3KCnepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO

TECTAa

Knerka kak Ononorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANIBHAS €UHUIIA )KUBOTO. lcTOpUs OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE TNOJOXKEHUS COBPEMEHHOW KIIETOUHOU
TEOPHH.

Meroapl  MOJIGKYJISApHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KJICTOK
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2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpO- U YIBTPAMHUKPOAJIEMEHTHL. Boja u
e€ poJb Kak pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIauud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue momumMepsl. benku. AMHHOKHCIOTHBIH COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekyinbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuuHas, TpeTHuyHas, YeTBEpTUYHAsA CTPYKTypbl. JleHaTypaunus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GpyHKIUHA OSITKOB.
VYrueBonsl. MoHOCaxapuabl, AUCAXapUAbl, OJUIOCAXapUAbl U IIOJIMCAXAPUIBL.
OOmuii T1UTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA YIJIEBOJIOB.
buonoruueckue GyHKINUU YTI€BOJOB.

Jluuaer. ['uppodunbsHO-ruapodoOHBIE cBOlicTBa. Kitaccudukamuss JumuaoB.
Tpurnuuepunsl, dochonunuapl, BOCKH, crepousl. buonorndeckne GyHKIUN
munuaoB.  OOmue cBOHCTBA OMOJOrMYECKMX MeEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruast. [Tpunnun komruiementapaocTu. [Ipasuino Yapradda. Crpykrypa
JHK — nBoitras cimpanb. MecroHaxoxaenue u ononorndeckue pynkmuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynkunu AT®. BoccTaHOBICHHbBIE IEPEHOCYHKH, UX (DYHKIIUA
B kierke. CekBenuponanue JTHK.

CrpykTypHast O6uosiorusi: OMOXMMHYECKHE M OMO(PHU3UYECKUE HCCIIEIOBAaHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl kineTok: »sykapuoTHuUeckas M  IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTuueckoi kiaeTku. KieTounas creHka OakTepuil M apXewu.
OCoOEeHHOCTH CTPOEHHUSI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHOLIEHO3aX.

Crpoenre 1 QyHKIMOHUPOBAHHUE dYKAPUOTHUECKON KIIeTKH. [lnmazMaTiuaeckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTiaecko MeMopansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIN (Iuddy3us,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancmopt). [lomymponuriaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJineBoOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

[utornasma. Ilurozons. Llutockener. [IBmwkenue nuroriaasmsl. OpraHou sl
kieTkd. OmgHOMeMOpaHHBIE OPTaHOWIBl KIIETKH: JHAOIUIA3MaTHUYECKas CETh

(BIIC), anmmapar "onbku, TM30COMBI, UX CTpoeHHE U QyHKIMU. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYITyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [mamkuii
(arpanynsipHbIi) SHIOMIA3MaTU4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHIPUH, TUTACTUIBI.

Crpoenre u (GyHKIUU MUTOXOHIpHM M miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIO)KHBbIE  IJIACTHIIbI  (DOTOCHHTE3UPYIOIIMX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannsle opranouasl kinetkun CrpoeHune u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpoduinameHTbl. MBpbIIIeYHbIE KIIETKH.
Muxkpotpy6ouku. Kinetounsni neHTtp. CTpoeHHE W JBWKEHHE XI'YTHKOB H
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBL. LleHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIMKHA, UX CTPOCHHE U
bynkuuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapPaKTEPUCTHKA KIETOK DYKapHOT

(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. ODHepreTuueckoe obecrieyeHue KIeTku: npeBpauieHue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIN XapakTep PEaKIMi KIECTOYHOTrO
Merabonm3ma. DepMeHTHI, UX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKHUX KaTalu3aToOpOB.
benku-aktuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHTre3. Poib
XJIOpoIIacToB B mporecce ¢orocunTe3a. CBeToBas M TeMHOBas (hasbl.
IIponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHMpYIOLUEe OaKTepuH, Kelle300aKTepun, cepodakTeprH, BOJIOPOIHbIE
O6akTepuy. 3HaUEHHUE XEMOCHHTE3a.

AHa’poOHble opranu3mbl. Bunel Opoxkenus. Ilpogyktbl OpokeHUs U UX
UCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENH OONE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTu4eckoro ooMeHa. IloaroToBuTenbHbIN

atarn. [ Tukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKuCIEHHE, WIM KIETOYHOE AbIXaHHE. Pob MUTOXOHApPHI B
mporeccax — OWOJIOTMYECKOTO  OKUCHeHusa.  llukinyeckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyriecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes aHadpOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOTO0 0OMEHa

Peakuuu matrpuuHoro cuHtesa. I[IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii kox, ero cBovcrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3tanbl. Yuactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zanys reHoMa y IpoKapuoT M dYKapuoT. PeryIisiiusi akTUBHOCTH TCHOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust o0OMeHHbBIX
mporeccoB B kieTke. KiieTounslit romeocTas.

Bupycel — HekneTodHble (OPMBI KU3HU M OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycuble 3a0601eBaHus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conuaJibHbIC U MCIUTTMHCKHUC HpO6JI€MI)I

Knerounblif 1ukn, ero mnepuoisl M peryimsuusa. Murepdaza u  Mutos.
OcobeHHOCTH TIPOIIECCOB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHUYECKUN), CUHTETHUUECKUH W
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnune! perumkanmuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanunsm perukanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIMIUIOMAHBIA U
rafmjouaHbI  Habopbl XpoMocoM. I'omonoruuyHble XpoMocoMmbl. [lomoBble
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTailuu MUTO3a M MIPOUCXOJSIINE B HUX MPOIECCHI.
Tunsl muto3a. KapnokuHes u nuTOKMHE3. brojormuyeckoe 3Ha4eHHE MUTO3a.
Perynsauus muTOoTMYEeCKOro nMKJIa KieTku. IIporpammupyemas kinetouyHas
ru0esp — anomnros.

(DYHKI_[I/IOHaJ'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. Buasl 0ecnonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

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

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kMBOTHbIX. IloJ0BBIE Keine3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJIOBBIX KieTok. CrepmaroreHe3 W OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOPEHHE U 3MOPHOHAIBHOE DPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  HapyXHOE,  BHyTpPEHHEe.
[TapTenorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IarymkH). Apooienne. Tumbt apobnenuns. OcodeHHOCTH
Apo0JieHUs MJIEKOIUTAIOMIMX. 3apo/IbIIeBble JTUCTKU (racTpyisauus). 3akiaaka
OpPraHoB M TKaHEW M3 3apOAbIILIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pa3BuBarolIerocs 3apojbiiia (3MOpHOHaNbHAsT MHIYKIMS). 3aKiagka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3yJIbTaT MEPApXUUECKUX B3aUMOICUCTBUN T'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButme xuBOTHBIX. [locTamOpmoHanbHbId mepuoxa. Ilpsmoe u
HempsiMoe pasBuTue. Pa3zBute ¢ mMeramopdo3oM y OECrO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. bHonoOrnueckoe 3HaueHHE NPSAMOIO U HENPSAMOIO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUMbl pocTa )KMBOTHBIX. DaKTOPbI
peryJsiiiM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoipl OHTOreHe3a yenoBeka.
Pasmuoxenue u pasButue pacreHuil. ['amerodutr u cropodutr. Meiio3 B
KU3HEHHOM IMKJIe pacTeHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHHE U pPa3BUTUE PACTUTENBHBIX
OopraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MeXaHM3MBbl DEryJsillMd OHTOI€HE3a y pacTeHHH U

KHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA U Ppa3BUTUA TCHCTUKHW KaK HayKH. OcHOBHEBIE
TCHETHYCCKHE IMOHATHSI U CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMHH&HTHBIIZ n penecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF PI‘-ICCKPIIZ, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI
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Monorubpunnoe ckpeuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aKoH paciieruieHus npu3HakoB. [{uronorndeckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOuHbId XapakTep HacjeIOBaHMS.
Pacuiennenue npu3HakoB Mpy HEMOJIHOM JJOMUHUPOBAHUH.

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

CueruienHoe HacnenoBaHue npusHakoB. PaGoter T. Moprana. CuerieHHOE
HACJIEIOBAHUE T'€HOB, HAPYLICHHUE CUECIJICHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OINpeiesieHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid nojl. ['enernueckas
CTPYKTypa MOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeu3M. B3auMmoaelCcTBHE HeEaJJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lomumepus
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B3aumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIICICTBEHHAs! U HACIIEICTBEHHAS.

MojudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOHM H3MEHUMBOCTH.
Buzbl reHoTHIMYECKON M3MEHUYMBOCTH: KOMOWHATUBHAS, MyTAIl[HIOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Mpolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyTanuoHHas U3MEH4YUBOCTb. BU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLMPOBAHHBIE MyTalUM. SIlepHbIE M LUTOIIA3MATUYECKHE
Mytaiuu. CoMaTH4YeCKWe M IOJOBbIE MyTalMH. [IpuunHBI BO3HUKHOBEHHS
MyTalui. MyTareHsl W WX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHON
m3menuunBoctn  (H.U. Bagsuos). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacJICaACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHapoaHass mHporpamMma HCCIIEIOBAHUS TE€HOMa
yesoBeka. MeToabpl  M3yueHUsT TEHETHKM 4YeJIOBEeKa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYECKUH, MOMYJIIIIMOHHO-CTATUCTHYECKHUH,
MOJICKYJISIpHO-TeHeTHYeckuii.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
IMMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIBIO
[1IIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XpOMOCOMHBIC  OOJIe3HHM  4eloBeka.  bojesHu ¢ HaAC/IeACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HaUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 LEHTpaXx HIPOMCXOXKIEHUS U MHOrooOpasus KyJbTYPHBIX
pactenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, ImTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEICTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A5t CENEKIMOHHON padoThlI.
Metoapl cenekUUMOHHON paboTel. MckyccTBEeHHBIH OTOOp: MacCcOBBIA U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTesiell mo motoMcTBy. OTOOp MO TEHOTHUILy C HMOMOILBIO OLIEHKU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEICKIIMOHHOW paboThl. PaquanoHHbIH
U XMMHUYECKMH MyTareHe3 KakK HMCTOYHUK MyTaluil y KyJbTYpHBIX (hopMm
opranu3moB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U METOZOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOHOTO MaTepraia Jilsl CeIEeKIIHH.
[lomyuenne nonumionoB. BHyTpuBHIoBas rubpuanzanus. bimskopoacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsbl. Vcnoms3oBanue rerepos3uca B cenekuuu. OtnanéHHas
rubpuan3anus. [lpeononenue Oecrutonusi MEXBHIIOBBIX THOPHIOB. JloCTHKeHUs

CEJICKIIMY PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJOTHS:
xje0oneyeHne, TMOJMyYeHHEe  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHIL.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHasi Y TeHHas WHKEHepusa. VICKYyCCTBEHHBIM CHHTE3 TIeHa |
KoHCcTpyupoBanne pekoMOunHaHTHBIX JIHK. JlocTmwkeHuss W mepcreKTUBBI
XpOMOCOMHOW ¥ TE€HHOM WHXeHepuu. MeaulnuHckiue OHOTEXHOJIOTHH.

Hcmonbs30BaHuE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornveckoe  pazHooOpasue  opranusmoB. CoBpeMeHHas  CUCTEMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOGEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OTHOKIECTOUYHbIE IPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, IpyTrHe
npotuctel.  KosloHManbHble  opraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, )KI'YTUKOBOE, pECHUYHOE. 3alUTa Y OJHOKJIETOYHbIX

OpraHnu3MoOB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEIX OPIraHUu3MOB. Takcucel

MHOrokneToYnble  pacTeHus. B3auMocBs3p 4acTed  MHOTIOKJIETOYHOI'O
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, IPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (DYHKIMI M pacnojoXeHHUs TKaHed B oOpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOITU3MBbI
n Hactuu. [lormomenue BOXBI, YIVIEKMCIIOIO I'a3a M MHUHEPAIBHBIX BEIECTB
pactenusmu. J{pixanue pactenuil. Auddysus razoB yepe3 MNoBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbinenenue y pacreHuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3apakxuMoCTh U peryssnus y OpraHusMoB. PasapakuMoCTh U peryisauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BelliecTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBSA3p YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 11ennoe. 'omeocTas. TkaHu KUBOTHBIX U YEJIOBEKA. THIIBI
JKABOTHBIX TKaHEH: JMHUTENHAIbHAsA, COCIAMHUTEIbHAS, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YC€JIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKeneTbl OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHU ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX >KUBOTHBIX. [Iutanue xuBOTHBIX. IluTanue
MMO3BOHOYHBIX )KHBOTHBIX. J[pixanue »knBOTHBIX. KoxHOE npixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2

5.3

5.4

JIbIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeka. Mexanusm
BEHTWSIMM JIETKUX y MNTUL M MIJICKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHus3MoB. TpaHCIOPT BeWECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema u e
opranbl. KpoBeHocHas  cucTtemMa  IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHBIX. CoKparuTelbHble Bakyoau. Opransl BbiaeiieHus. CBs3b IOJIOCTH
TEJIa C KPOBEHOCHOM U BBIJICIUTEIbHON cucTeMaMu. BelieneHue y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. IlOKpoBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocCTh U peryiisinus y Opraanu3mMoB. Pa3apaxumMocTs y 0OTHOKIETOUYHBIX
opranu3moB. Taxcucel. Pa3napaxuMocTh M peryssiiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedieKTopHas perysius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucremMa u e€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI Y JKUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm misi 3¢p¢GeKTUBHONW (DYHKIMOHAIBHON
aHHOTAllUW  TIEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

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

OpraHsl ¥ CCTEMBI OpraHoB yeoBeka. OTembl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Peduekc u pedaexkropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcel. I'ymopaiibHass peryisuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U X TOPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPUHHOM cucTeM. I'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHbIe 1 yCIO0BHBIE pedIeKChI

3ammTa opranusma ot 6ose3nei. mmyHHas cucrema denoBeka. KieTounslit u
rYMOpaJbHBIH UMMYHUTET. Bpoxn€HHbINA, NpUOOPETEHHBIN crenupuiecKuii
umMmMyHuTeT. Teopusi KIOHaJIbHO-CEeIeKTHBHOro wuMMyHuteta (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHMl

KpoBeHnocHas cucrema u €€ opranbsl. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBoobparienus. Pabota cepaua u e€ perynsauus

Hpixanue 4yenoBeka. Jluddysus razoB depe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTeMa 4eloBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perynsuus

neIxanus. J{prxarenbHbie 00bEMBI
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[InmeBaputenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue HeppoHa. PunbTparus, ceKpenus 1 00paTHOE BCaChIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucreMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

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

OpomononHass Teopus Y. Jlapuna. Ilpennoceulku  BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuoKy1re cuiibl 3BONIOIUHM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuaternaeckoit Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

[lomynsauus kak 3jIeMEHTapHas €AMHMLA HBOJOLUUA. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOMyisuuid. M3meHenue
reHo()oHAa MOMYJIALMU KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 53BOMIONMUA. MyTalMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHblE W3MEHEHHs 4YacTOT ajulenedl B momyaauusx. O¢¢ekr
OCHOBATEIIS. Murpanuu. M3onmaups  momyssui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OHooruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIii 0oTOOp — HampaBisooumii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMHM, CTaOMIM3UPYIOIIMN, pa3phIBAOIIMMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  mpHCIOcOONeHMM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBanue Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmusa — kiroueBoil ¢aktop BugoobOpasosanus. [lytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONIN3AIH,

TI/I6pI/I,Z[I/IBaI_[H$I). I[J'II/ITCJIBHOCTL 9BOJJIIOUMOHHBIX ITPOLIECCCOB.




6.3

Mexanu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb »BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUS
O6uopazHooOpazus. MUKPOIBOIIOLUSA U KOIBOJIIOLUS MAPA3UTOB M UX XO35EB.
Mexanu3mbl (OPMHUPOBAHUSA YCTOMUMBOCTH K AHTUOMOTHKAM U CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHUs] MaKpO3BOIONHH. [laneoHTOI0OrnYecKne MEeTOAbl N3yUeHHS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo bl U3ydeHus 3BooLUH. CpaBHEHHE (IIOPHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Buabl-sHnemMuxn
U PEITUKTHI.

OMOPHOJIOTHUECKUE M CPAaBHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3YUYECHUS
HBOJIONUH. |'eHEeTHYeCKHe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynmumenTapHble  opranbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl  W3YYEHHUS  DBOJIIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/Ibl OCTPOEHUS (PUIIOT€HETUYECKHX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

6.4

Hayunbple rumore3bl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOuorenes u
naHcnepMusa.  JloHayyHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue onbsitamu D. Pemu, JI. Cnamnannanu, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3TaIbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruveckas)
HBOJIOIMS. XUMHUYECKass 5BOMIOLMA. AOUOTCHHBIM CHHTE3 OpraHUYECKHX
BemiecTB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonuMepoB u3 MoHoMmepoB. KoanepBaTtHast runore3a AWM. Onapuna, runoresa
nepsuyHoro OynpoHa Jx. XonneitHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnm u meTonsl €€ uzydeHus. VckomaeMple OpraHnYeCKUe OCTATKH.
I'eoxpononorus u e€ metoapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

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

KJIETOK. OBomonus MeTaboiu3ma. BO3HUKHOBEHHE TIEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cUMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHHE
BUpYycOB. IlpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHuid. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHME CHOpPOBBIX pAcTEHUU U
3aBoeBaHuMe MMHU cymd. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
Ttunos. [lepBeie XOpaoBbI€ )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNAX U
ntuy. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie IO HpaM U IEPUOJIaM: apXel, IPOTepOo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U Te0JIOTUYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT  XapaKTEpPHbIX  OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CIIEJICTBUSL MAacCOBBIX BbIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0CO0EHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHTpornonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAYUHBIE TEOPUH.
CxoncTBO 4enloBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (hbU3M0JI0TO-OMOXUMHYECKHE,
noBefeHueckue. OTiMuus YenoBeka OT JKUBOTHBIX. IIpsiMoxoxzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxyme cuibl ((akTopbl) aHTPOIIOreHe3a: OMOJIOTMYECKHe, COLMaJIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOIeHE3E.
OCHOBHBIE CTaMM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTME IIPEIKH
monel. YenoBek yMenbld, NEpBbIE HM3TOTOBIEHUA OpyAuill Tpynaa. Yemosek
MPSIMOXOISANIUNA W TIEPBBIN BBIXOJ JIOACH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuii — oOIUi MpeloK HeaHIepPTaIbCKOIO YeIOBEKa U YeIoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKMM KaK BHJ JIFOJEH XOJIOJHOTO KJIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUSL COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISIMIX
4enoBeka. MyTalmoHHbIH nporiecce U noauMopdusm. TlonynsioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOTIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. bosbmme pacel:  eBponeougHas
(eBpaszuiickasi), aBCTpaJO-HErpouJHasi (PKBAaTOpUAIbHAs), MOHTOJIOUHAS
(a3narcko-amepuKaHckas). Bpems u myTtu pacceneHusi 4eaoBeKa MO IUIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecoCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOaeHHOCTh 4YeJIOBEeKa K Pa3HBIM YCJIOBHUSAM OKPYXKAIOIIEH CpEbl.
Brusinue reorpaduueckoit cpenbl U apeiida reHOB Ha Mopdonorui u

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

OKOCHCTEMEI U IMpucymue MM 3aKOHOMCEPHOCTU

7.1

Pasnens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTMMH HayKaMU.
Mertoabl 3konorud. lloneBble HaOmOAEHHS. ODKCIEPUMEHTHl B HKOJOTHH:
pUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY’KaIOIIEH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. Inpenrens, 0. JIu6ux). TonrepanTHOCT. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KojJorudeckuit ¢pakrop. [eiicTBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CBeTy. CHUrHaibHas poJib CBETa.
DOoTONEPUOIU3M.

TemnepaTypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusmsl. [IoHKHI0TEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacreHuil K
MOJ/IepXKaHuI0 BogHOro Oananca. Kiaccudukanus pacTeHHi 10 OTHOILEHUIO K
BoJie. [IpucnocobaeHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYLIHAs, MOYBEHHa,
rIlyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHHs] OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
rOJUYHbIE PUTMBI. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM

YCJIOBUU KU3HU.




Kuznennsie Gpopmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUN: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI )KUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIIHSA,
XHMITHIYECTBO, cUMOM03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyalInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyieOHW4YecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJCHCTBUI U CYIIECTBOBAaHHS OPraHHU3MOB B cpele

obutanus. [[pyHINIT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTrM4eCKHE XapaKTepUCTUKH nomyasuuu. [lomymnsamus kak Ouonornyeckas
cucrema. Pojib HEOHOPOAHOCTH cpelibl, PU3HUecKiX 0apbepoB U OCOOCHHOCTEH
6u0JI0oruy BUI0B B (POPMHUPOBAHNUN IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJIALMHA.
OcCHOBHBIE ITOKA3aTeIM MOIMYJISALMNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsl CTPYKTYpa, pOXKAAEMOCTb, NPHUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyisauud. OneHka 4YHMCIEHHOCTU IOILYJISILMM.
JluHaMyKa MONyJISIMUU U €€ perysiiusa. buoTuyeckuil NOTeHIMal MOMYJIALHH.
MopenupoBanne auHamMuku rnonyisnuu. KpuBbele pocTa  4YHCIEHHOCTH
nonynsauuu. Kpussle BbDKMBaHUA. Peryisiniis 4MCIEHHOCTH MOIYJIALUN: POJIb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaryuncona. PasMepsl 5KOJIOrMYecKou
Huu. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun xak cucrema mnomynsuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUUil  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexIy
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). dyHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpopudeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abuotnyeckue 010k 3kocucteM. [1ouBsl U Wbl B 3KocucTeMax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B DIKOCUCTEME.

OcHOBHBIE MOKa3aTean 3KocucTeMBl. buomacca u npoaykuus. JKOIOrMYECKHe
MUpPaMH/Ibl YUCeN, OMOMAacCChl U YJHEPTHH.

HanpaBrieHnHble 3aKkOHOMEpHBIE CMEHbBI COOOIIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHNCCCHMU U HUX IIPUYHUHBI. AHTpOHOFCHHBIC BO3JICMCTBUS Ha




cykueccuu. KnmmakcHoe cooOmectBo.  buopasnooOpasme #  HOJHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE IKOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuuuns Mexay aHTpOIIOT€HHBIMH U IPUPOTHBIMU 3KOCUCTEMAMH.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOo3kocucTeM. ['opockas ¢uopa
u ¢ayna. CuHaHTpomm3amusi TrOpoJACKoW ¢ayHbl. buonormdeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPIrUM U BELIECTB MEXKTY CMEKHBIMHU 3KOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHU3MOB, TIOMYJSIMA H DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiid, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKIMH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChepsl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmuanoCTS siBIIeHMI B Onocdepe.

3onanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE M LIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA WU
KUBOTHBIN MHp OMOMOB CYIIIH.

CtpykTypa ¥ (PYHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIMATIA H

ouochepHbIx QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX TPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3ayIIHOM cpenbl. OXpaHa Bo31yXa. 3arps3HEHUE BOIHOM Cpelbl.
Oxpana BoJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

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

OcCHOBHbBIE TNPUHIUIBI YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PamonanbHOoe  MPUPOAONOIB30BAHME M COXpaHEHHE  OHOJIOrMYecKOro

pa3zHooOpa3ust 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

bu6mmoteka LIOK https://m.edsoo.ru/7f41¢292

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/7f41¢292
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