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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOM obiacTu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
NpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpEeIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/la4y, CBS3aHHBIX C MpoQopueHTauueld O0O0yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
U 337a4ax M3y4dyeHusd ydyeOHoro npeamera «buonorus» Ha yriyOJIEHHOM YpOBHE,
ompeensieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpHpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT MOCJIEe0BaTeIbHOCTh M3yUYeHHUs y4yeOHOro Marepuaja ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4€HHEM OUOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3zoBaHus, Oyaromaps dYeMmMy [POCMATPUBACTCS  HAMNpPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOro
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel nNpupoHoi cpene. B mporpamme 1o OMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATEJIbHON JICSITENIbHOCTH OOyYarolmuxcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepuIaeT OUoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE
U yriiyOsieHue 3HaHUuM 00y4aroImxcs 0 dKUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



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

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOY4YaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/eioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMU OOYYaIOIIMMUCS MPU H3YYEHUU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMile,
COXpaHeHUs1 OMOJIOrMYeCcKOro pazHooOpasus maneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETHYECKON OHOJOorud,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIUXCS HAYYHBIX JOCTUKEHUAX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIs TPOJIOJKEHUS OMOJIOTMYECKOro 00pa30BaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJOTHM, TaJ€OHTOJIOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIMIO; TO0JIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMy 4YeOBEYECTBA; OIICHUBATh TMOCIEACTBUS CBOCH NEATENBbHOCTH TIO
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBbIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMH €I0 TMPOOJIeMaMH, METOJ0JIOTHEH
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE y 00YYaIONMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K JKMUBOU MPUPOJE B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



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

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOIOTIOIH30BaHNUHU (COOIOICHHE TTPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAYIOIEMY TPO(PECCHOHATBHOMY CaMOONPEAEIEHUI0, B COOTBETCTBUHM C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHuUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE HMEIOIITUXCSI MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHUH.

3HaueHre OMoJoruv B (POPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. JapsuHn, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOM3BEICHUE, PA3IPAXKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TmiepemeHHOW. IlnaHupoBanume »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Merombl
W3YUYCHHUS )KUBON IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHMKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIJIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUbl U MOTUCAXaPUIbIL.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecronaxoxaeHue u ouonorndeckue gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyaue nykneosuompugocpamol (HT®P). CexBenuponanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(dU3NUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetst: JI. [Tomunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankins, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuupel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XuMUYECKas mocyaa U 000pya0BaHHE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (Tuiazmanemma). CTpykTypa miazmMaTudeckoil MmemOpansbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (arouuto3. Jk3o1uTo3. Knerounas crenka. CTpykTypa u GyHKUUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [olbkM, JM30COMBI, HUX CTpoeHMe M (QyHKuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M QPyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sizipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Mapryuc.

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

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

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacTue Kuciopoga B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTUBHOCTH (poTOCUHTE3a. BiusiHue pa3andHbIX PaKToOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYeHUE (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHAPUI B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D(P(HEKTUBHOCTH YIHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE IJII MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHrte3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KieTounslil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsbie 3a00sieBanus YenoBeka, »)kMBOTHbBIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUIN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynanust MutoTHuecKoro Imukia KieTkd. [IporpamMmmupyemasi KieTo4dHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabota «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOSHUS U JKU3HEACATEITHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthbl. KoioHuanbHbIE OPraHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. [HIBI )KMBOTHBIX TKaHEW: AMUTEIUAJIbHASL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COCIMHEHUS KOCTEM.

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

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumoisioctHoe U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsauus npixanus. JlprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIIOLUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Te€ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cuctema uyenoBeka. KieTouHblid u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoOB. TakcuChl. Pa3ipaXuMoCTh U pEryssiuus y pacTEHUM.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepun», «lIpocreimme», «Oprasbl LBETKOBBIX PpPaCTEHUIN»,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctemb», «CTpoeHue credis»,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasi ~ CHUCTEMay,
«BoigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuimieunonosioctHeie», «CxemMa  TNUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THIAPED,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHSA OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buomorndecknii cMbICIT
M€i03a M IIOJOBOro Impouecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y sKxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJIOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbLX NPoOIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIEKOMMUTAIOMIUX. 3apOJbIIICBbIE JIMCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATIbHAS WMHIYKIUSA).
3akiagka IUIaHA CTPOCHUS HKUBOTHOTO Kak pe3yibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpHOHATIBLHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenmii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHnil. O6pa3oBaHue cCIOp B Ipoliecce Meiio3a. 'amerorenes
y pacteHuil. OmIoJOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MoOB. J[BOiHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHnu3MBl pETYISALINNA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

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

Tabmunpl u cxemsl: «BereraTuBHOE pa3MHOXKeHHUE», «Tumel Oecronoro
pa3sMHOXKEeHUs», «Pa3zMHOXKEHME XIIaMHIOMOHAIb, «Pa3MHOXEHHE JBIIIECHBI,
«PazMHOXeHue ruapb», «Meio3», «XpoMmocomely, «I['amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouga», «OCHOBHBIE CTaAuu OHTOTeHe3ay, «lIpsmoe u
HempsiMoe  pas3BuTue», «Pa3Butue wMmaickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHune cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PAaCTEHUN», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«OKW3HEHHBII [IUKII COCHBI».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHULEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKIY.

JlabGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckass padora «BblsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MIO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHU.

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

Hcropust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabots H. K. Konsiiosa, H. . BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE MOHATHSA U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAs JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH .

JleMmoHcTpanuu



[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.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TIE€HETUYECKHUX

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

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIICIUICHUS NPHU3HAKOB. L[UTONOrmyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoiee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucremMa. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajulennu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMOJICUCTBHS «XO35WUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «llepBoiif 1 BTOpoit 3akoHbl Menpens», «Tpetuit 3aKoH
Meunnens», «AHanmu3upymrouiee CckpeluBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN aJlJIeInu3M», « B3auMoaecTBuE TEHOBY.

OOopynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3ydueHue pe3yapbTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

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

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MoauduKaMoHHOW M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbele. CHOHTaHHBIE W  WHIYUMPOBAaHHbICE MyTaluH. JSOepHbIE W
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUMBOCThH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX ¢Qakmopos 8
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

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

Tabmuupt u  cxembl: «Buasl u3MeHuMBOCTHY», «MoaudukanuoHHas
U3MEHYHUBOCTDY, «KomOnHaTHBHAs W3MEHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OO6opynoBaHue: XKMBbIE U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIMMOHHON M3MEHYMBOCTU. llocTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToJbl  M3YYEeHMsI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJIIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oosie3HH dYenoBeka. bolie3HW ¢ HACIENCTBEHHON IMPeApacIoioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTolbl U3yYeHUS] TEHETUKHU
yesjoBekay, «[ eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS U MHOT00Opasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

Metonpl ceneknMoHHON paboThl. McKyccTBeHHBI OTOOp: MacCOBBIA U
VHIUBU1Y AJIbHBIM. Dranbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnerTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

M CcKyCCTBeHHBIM ~ MyTareHe3 KaK  METOJI  CCJICKIIMOHHOW  pabOoThI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpuBuaosas TUOpUIN3AIINS.
brnuskoposcTBEHHOE — CKpelmMBaHue, wWid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuuuMHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
PeBoIOYUAN.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBIX 6 UYEeAdx VIyduleHusl
cywecmseyowux u co30aHus HOB8bIX NOPOO, JUHULU U KPOCCO8, 8 MOM UYucie C
NpUMeHeHUeM COBPEMEHHBIX MeMO0008 HAYYUHbIX UCCe008AHULL, Nepedosblx Uuoell U
NnepCcneKmuBHbIX MexHOoN02Ul.

JleMoHCTpauA

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metoapl cenekiuny, «OTnanéHnas rTudpuauzanus», «MyTareHesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKcKRypeusi «OCHOBHBIE METOAbI M JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKTHI, HCMHOJIb3yeMble B OHUOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [IpousBoacTBo Oesika, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounass mHxenepuss. MeToapl KyJbTypbl KJIETOK W TKaHEW PAaCTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX anmumei. Mcnonb3o8anue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpYKIUs
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyITbmusupo8arus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHON ¥ TEHHOW MHXKEHEPUHN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas uudposas meaununa. [T1[P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(dbyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHWs KOMILIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBiIEHHE MOJEKYJSPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiterounas naxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOB.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

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

JIBr>Ky1IMe CUitbl 3BOTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckord teopun sBomonun (CTDI). Hedrpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepukos, 1. U. HImansraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapuipyra myremiectBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIIECHUS ABWKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiinuid. M3meHeHue
reHooH/la TOMYJSIUMKA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyJIsAusax. DPQPeKT OCHOBATENIS.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pasHooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opetigha eenog 68 6OILUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpaguieckas
(mpocTpaHcTBeHHAs), Onosiorndeckas (pernpoayKTuBHas).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOIIOLHMH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOpP(hOIOrHiYecKkue, PU3n0I0rH4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykrypa. BumooOpasoBanue kak pe3yJbTar
MUKpO3BOJIIOIMU. M3omsamus — kiaoueBoit (aktop BugooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
rulOpuauzanusi). JIuTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWIMBOCTH K AaHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CWJIBl HBOJIIOIUNY, «IDKOJIOTHYECcKass M30JSAIUs MOMYJIANUA ceBaHCKOU (openmy,
«I"eorpaduueckast U30ISAIUS TUCTBEHHULIBI CHOMPCKOM U TMCTBEHHUIIBI Ay PCKOW»,
«ITonmynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neicTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI O0PHOBI 32 CYIIIECTBOBaHHEY, «IHIyCTpHAIbHBIII
MenaHusM», «OKuBble — uckomaemele»,  «lIoKpoBHTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexnaromas oOkKpacka MKUBOTHBIX», «DPU3HOIOTUYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BU1000pa3oBanus», «I'eorpaduueckoe Bug000pa3oBaHue TPEX BUIOB JIAHBIIICH,
«2KoJIOTHUYECKOE BUA000pa3oBaHUE BUAOB CHHULY», «l[lonurionasl pacTeHHiD»,
«KamycTHOo-peneunblit THOpHUITY.

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3BEpel ¢ mpuMepaMu pa3IMuHbIX NPUCTOCOOJIECHUM, Yydelia MTUL] ¥ 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJabTaThbl

MeTtonbl  M3ydeHHS MaKpOl3BOMIOLMHU. [lajmeoHTOnOrMyeckue MeTO[bl
uzyueHus: osBomonuu. Ilepexomnbie ¢GopMbl U (QUIOTEHETUYECKUE  PSAAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHONIOrMYecKUe U CPaBHUTEIHLHO-MOP(OIOrHUEeCKHEe METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUYEHUS SBOTIOLMU. | OMOIOTrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHunoduthl»,  «CeMeHHBIE
nanopoTHUKW», «buoreorpaduueckue 30HB 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Pemuktbl»y, «HauanbHble CcTaguu SMOPUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHANOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIEKIIUU, TrepOapuu, MYyJSKM HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOuUoreHes u
naHcrepmusi. [JloHayyHble IpenCcTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU 3BOJIIOLUH. IlimanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
rurnore3a mnepBuyHoro OynboHa JIk. XonjedHa, reHeTudeckas rurmoreza [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeToabl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ Meronpl. OTHOcUTENbHAsT U AOCOJIOTHAS T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJOT MEepPBBIX Ha 3eMjie cOOOIIEeCTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOUUUA BbICIIUX pacTeHUH. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntuil. Ilpunnun kimoyeBoro apomopdosza. OcBoeHHe OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BbI COCTAB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocoboenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3eMIie.

CoBpeMeHHass cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccuukanun
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauyanpHble 3Tanbl OPraHUYecKo 3BOMIOLIUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema xKuBoW mnpupoAwsd», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOJOPOCIINY,
«MHoOroKeTouHble  BoAopocan», «Mxuy», «llamopoTHukmn», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIXY», «IIpocTeitmmey, «Kumeynononoctueiey, «Ilmockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3peE,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKMBOTHBIX, UydeJia IITUIL] U 3BEPEM, KOJUTEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
KOpu no n3y4ennio abMOTEeHHOTO CHHTE3a OPTAaHNYECKUX COCTMHECHUN B IIEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OT/CIIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenurunosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBujeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHUE, ($hU31M010r0-0OMOXUMHUECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHo1ieHrue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
Jo1e. ABCTPaJONUTEKU — JBYHOTHE NMPEAKH JIIOACH. UenoBEK yMeIbli, MepBbIe
M3TOTOBJIEHUS OpYAul TpyAa. UeloBeK NpAMOXOISIIMN U IEPBbIA BBIXO/T JIOICH 32
npenensl Appuku. YenoBek reitenboeprckuil — o0l npeiok HeaH 1epTaIbCKOTro
YeJIOBEKa M YEJOBEKa Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJHOTO KJIMMara. YeloBeK pa3syMHbId COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
najeoreHoOMHuKa.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PQeKT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHsl 4eloBeKa IO IUIAHETE.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHbple  METoJbl B (u3nyeckor  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOIIOLUH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeI0BEKay.

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

3apoxaeHue U pa3BuTHe 3KoJorud B Tpyaax A. 'ymGonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl U 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.

Metonbl 3kosoruu. IloneBble HaOMOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI0OATBHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBSI3€U YEIOBEYECTBA C mpuponor. @opMupoBaHue
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOUIEN CPEIBD.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEHUCTBUS dKojormueckux (akrtopos. [IpaBuno mmuuumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIEKTpa HAa OPraHU3MBbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

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

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie puUTMBL. [[prCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBHM KU3HMU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKu3HeHHBIE
dbopMbl pacTeHHl: JEpeBbs, KyCTAapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBhI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHThI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tommyeckue, (Qopuueckue, Gdadbpuueckue). 3HAYCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «Okosornyeckue (akTopsl», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TenIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«OKusnennsle Gpopmbl pacTeHU», «KU3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro Jeca», «Llemm nuranus»,
«XWIIHAYECTBOY, «ITapasutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKMBOTHBIX Pa3IUYHBIX >KM3HEHHBIX (POpPM, KOJIEKUUU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH 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 OMOJIOruU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI
nonyjsinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue JMHAMUKY ronyssnuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUS. Perymsuus YUCICHHOCTH NOMYJSLUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETHH BUIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema mnomyiasuuid. Apeansl BUAOB. BHIBI M UX KU3HEHHbBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmuubl W cXeMbl: «ODKOJOTHYECKUE XaPAKTEPUCTUKU TOMYJISAIIAN,
«lIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuum», «Bo3pacTHble  NHpaMuabl
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHHsI CEMSH PACTEHUU K paCCEICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHu3MOB B JKOCHUCTEME: MPOAYUEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
nUpamMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopasznoodpasue u noaHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTPOTNIOTEHHBIE HKOCUCTEMBI. ATrposkocucTtema. ArporeHo3. Pazmnuus
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISLIIUA U IKOCHUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpauA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OmoleHo3a»,  «OKocHcTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPYIIIBI OPTaHU3MOB B dKOCHUCTEME», « KpyroBopoT BeliecTB B akocucTeMey, «Llernu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUa dHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «JKocucrteMa o3epa», «ArporeHo3», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
CJIbHUK, HA CYXOJI0JbHBINA UM TOMMEHHBIN YT, 03€p0, OOJIOTO)».

IKCKYpcusi «IDKCKYpCHUsl B arposKocHCcTeMy (Ha MOJie WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0o4Yka 3€MJIM, TJI€ CYIIECTBYET WIH
CyllleCTBOBaJa ku3Hb. Pa3zButHe npeacTaBieHuii o 6umocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
r100aIbHON PKOCUCTeMBI. J[MHamudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTBIHU, TPOITUYECKHE JIeCa, BEICOKOTOPbs. KiluMart, pacTUTEIbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmmy, «KinMarnuaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponryeckuii Jiecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJIHBIX pecypcoB. PaspymieHune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHne Kinnumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacaeie xHuru. Oco0o oxpansembie npupoansie Tteppuropun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEUYECTBA U IMPUPOJBL.
PanmonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonocuueckoe pasnooopasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvol, obecneyugarowjue O00CmMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue TuaApochepb,
«3arps3uenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 OXpaHseMbie TPUPOTHBIC
TeppuTOpun», «MOAENIH yIpaBIsIEMOTO MUPaAY.



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



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TPOrpaMM CpeIHEro oO0mero oOpa3oBaHUA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS IMTPOTPAMMBI 110 OMOJIOTUH IOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauuu, npupone u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM EATEILHOCTH MPHU CO3/TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHou, ropnoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIy)KeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHKUE IMOLUOHAIBHOTO BO3JICVCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310poBoro 1 6€30macHoro oopasa xKHu3HuU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH INPAaBWI HHJIMBHUIYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM npodhecCHOHATBHOU AEsITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJjieM M MyTed ux
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJMYue Pa3BUTOrO FKOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYphl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalollleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHS ydeOHoro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1  (OPMHUPOBAHUS MHUPOBO33PECHUS OO0YUYAIOUTHXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CHCTeMa, Hay4YHBIA (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
oOecrieunBaromme GopmMupoBaHue (yHKIIHMOHATPHOW TPAMOTHOCTH M COITUATBLHOM
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

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

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIICHWH B M3y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBBIKAMU Yy4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACSATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMMU;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHbII MOUCK MEepeHoca CPEeACTB M CIOCcOo00B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejlaraTb OPUTHHAIBHBIE MOJIXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckoi HMOPMAIMU, HEOOXOAUMOW ISl BBITOTHCHUS YUCOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (GOpMy  MPEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUE 3HAKU W CHUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

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

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4l, YYUTHIBATh MHTEPECHI M COIIACOBAHHOCTH MO3ULUNA APYTUX YYACTHHKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMUA CIIOCOOAMHU OOIEHUS M B3aUMOJCUCTBHS, NTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacrpenenartb pojid ¢ YY4E€TOM MHEHHH YYaCTHHKOB, OOCYKIaThb pPE3yJIbTAThI
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTh, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTSAX 3HAHWM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHMMATh MOTHBBI M apryMEHTbl APYTMX TIpU aHajdu3e pe3yJIbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npodmibHOrO  OOydeHmst  oOydvaromuxcs  Owonormu. OHH — BKIJIIOYAIOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHble pe3yabTaThl MPEICTABICHBI IO
rojam U3y4yeHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PAaCIHICIUICHUsI, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTECHMM, J>KMBOTHBIX, 4YEJOBEKa, IPOILIECCOB KU3HEAEITEIHLHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMIAMHU KIETKH M HUX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMUSIMHE, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3TaraMmu
oOMeHa BElIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys Ielb HWCCIEIOBaHMs, AaHATU3WPOBATH IOTYYCHHBIE
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  PE3yNbTaThl HA  YUYEHHYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHEe OMOJIOTMYECKOro 00pa3oBaHMsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Omocdepa), OHMOIOTHYECKUE TEOPHH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bapa), mpaBwia (Munumyma FO. JIubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHWS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJIEHUE, SKCIIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPa, aJUIOMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aUMOCBSA3UM MEXAYy MPOIECCAMU HBOJIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3aa91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPATh WX OSKCICPUMEHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKOW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOH30BAHNSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTJIyOJIATh TIO3HABATEIbHBIH WMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM (undpossbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoTbI pecypenr
1 buonorus xak Hayka
2 JKvBBIe cHCTEMBI M UX H3yYeHUE
3 buonorus kieTku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUHU KICTKA 8
5 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1
KIIETKE
; Hacnencrennas ungopmanus u 9 05
peaym3anys €€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaxtiseckue (undgposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypeni
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus U €€ pe3yJibTaThl 14 2
Maxkpo3BoIIOLMS U €€ PE3yIbTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJI0rusg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJIOTHS BUAOB U TOMYJISIAN 9 0.5
9 DKos0rUs coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — rimobaibHas SKOCUCTEMA 6
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHO! 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
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
HaOroieHuil); crocob6aMu BBISBICHHUS M OLEHKH AHTPOIOTCHHBIX
W3MEHEHUH B NPUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIMpYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIeJaTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCINYNHAMU,
00BsICHEHUE MOTYUYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOIMJISIINS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OvocuHTe3 Oeiika, OWOIMOMMMEPHI, JUCKPETHOCTh, CAMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBEHHOCTb, H3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJ10HaIBHO-CEIEKTUBHOIO MMMYyHHUTETa [1.

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

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




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
aaTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOroo0Opas3usi ¥ MpOUCXOXKICHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBoItoIMH, yaeHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacuIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjeacTBeHHONM wu3MeHunmBocTd H.M. BaBuiaoBa; reHeTHUECKOTO
paBHoBecus k. Xapau u B. BaiinOepra; 3apoapiieBoro cxojactsa K.
bapa; 6morenernueckmii 3akon . ['exkens, @. Mrosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xoornyeckoi nupamuabl 4Yucedm,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

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

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHEC CXCMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

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

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKIMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHeW, OpraHaMu u
CHUCTEMAMM OpPraHOB y pAacTEHUH, KUBOTHBIX M YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJI€TOYHOTO [IUKJIA U ) KU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  MpOLEecCaMU  SBOJNIONMH;  ABWKYIIUMH  CHUJIAMHU
AQHTPOIIOT€He3a;  KOMIIOHEHTaMH  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIIO0BCKaA, IMponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX MW 4YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32a, MEi103a, FaMeTOreHe3a, YSMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA OBWOKYIIHUX CHJI
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHU;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeIOBaHHS HAIPaBICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIACHATh CYLIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IIPOKapUOT M DJYKApUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOLICHO30B U AKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BEIIECTB ¥ MPEBPAIICHHS YHEPTHH B
KJeTKe, (poTocHHTE3a, IMIACTUYECKOTO M IHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOOTBOPCHHS, PAa3BUTUS H
Pa3MHOKECHUS1, HHUBHyaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOreHesa),
OOpBOBI 3a CYILIECTBOBAHUE, €CTECTBEHHOTO otoopa,
BHUJ000pa30BaHus, MPUCIOCOOJEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEHl MECTHOCTH, KPyTrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHM3MOB U CpeIbl OOWTAHMS;, EIWHCTBA YEJIOBEUYECKHX pac;
HEOOXOIMMOCTH  3JI0pOBOro  obOpa3a  KU3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

IIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKAHUS, HHTEPIPETUPOBATh ITHYECKHE ACTIEKThI COBPEMEHHBIX
UCCIEIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI00anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 BUOJOI'M

Kon

11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xax HayKa. KuBble cucTeMbI U UX HN3Yy4YCHUC

CoBpemeHnHast Ouoyiorus — KOMIUIEKCHasi Hayka. buonornueckue Hayku |
u3y4aemble uMu rpooiaembl. DyHIaMeHTaIbHbIC, TIPUKIIATHBIC U TIOUCKOBEIC
HayYHBIE UCCIICIOBAaHUS B OMOJIOTHH.

3naueHue 61oJI0ruu B HOPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON
kapTuHbl mupa. [Ipodeccuu, cBszannbie ¢ Ononorueil. 3HaueHue OUOIOTUU B
IPAKTUYECKON JEeSATEIIbHOCTH 4YEJIOBEKAa: MEIUIUMHE, CEIbCKOM XO3SHCTBE,

IIPOMBILIUIEHHOCTH, OXPaHE IPUPOBI

1.2

13

KuBpie cucTeMbl Kak mpeaMer uizyudeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: E€IUHCTBO XHMHYECKOIO COCTaBa, AUCKPETHOCTh M ILEJIOCTHOCTD,
CJI0KHOCTb U YIIOPSIIOYEHHOCTh CTPYKTYPbL, OTKPBITOCTh, CAMOOPraHU3alusl,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCThb, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydl JKUBBIX CHCTEM: MOJEKYJAPHBIA, KIETOYHBIM,
TKAaHEBBIM, OPraHU3MEHHBIM, MNOMYJSLUUOHHO-BUIOBOM, 3IKOCHCTEMHBIN
(buoreoneHoTHYECKHIA ), OnOochepHbIi. [Iporiecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIE IPU3HAKH KUBOTO. JKU3HB Kak (popma CyIecTBOBaHUS

MaTepuu

Metoasl 6uoniorunueckoit Hayku. HaOmronenue, n3amMepeHue, SKCIIEpUMEHT,
cuctemarm3anmsa, MeraaHanm3. IloHsATHEe O 3aBUCHMMONM W HE3aBHCHUMOH
nepeMeHHo. [lmanupoBanue nskcnepuMeHTta. IlocTaHoBKa M IpoBepka
runore3. HyneBas rumote3a. [loHsTHE BBIOOpPKHM U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux gaHHBIX. OlEHKa JOCTOBEPHOCTU MOIYYEHHBIX
pe3ynbTaToB. [IpuunHbl HCKa)KEHUsT Pe3yabTaToB AKcnepuMeHnTta. [loHsTue

CTaTUCTHYCCKOT'O TCCTA

Knerka kak Onojornueckas CuCTeMa

2.1

Knerka — cTpykTypHO-(QyHKIMOHAIbHAs €JUHMLA >kuBOro. Mcrtopus
OoTKphITUsA KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. Illlneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOW TEOPHH.

Metoapl  MOJEKYJISPHOM M KJIETOYHOM OWOJOTHMHM:  MHKPOCKOIHS,
xpomarorpadus, anekTpodopes, METOJ MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK




2.2

XHWMHYECKUN COCTAaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIEMEHTHI.
Boga u e€ ponb Kak paCTBOPUTEIIS, peareHTa, y4aCTHe B CTPYKTYPUPOBAaHUU
KIETKH, TEIUIOPETYJALMHA. MUHEpalbHbIE  BEUIeCTBA  KIETKH, HX
Ouosnoruyeckas poiib. Pojp KaTHOHOB U aHMOHOB B KIJIETKE.

Buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIH COCTaB OEIKOB.
Crpykrypsl 6esikoBoM Mosiekyiibl. [lepBuuHas cTpykrypa Oeinka, nenTHHast
CBA3b. BTOpuYHasA, TpeTWuyHas, 4YE€TBEPTHYHAs CTPYKTYpbl. JleHaTypanus.
CpoiictBa OenkoB. Kiaccuduxauus OenkoB. buonorndeckue ¢yHKIMN
OEIIKOB.

VYrinesonsl. Monocaxapunsl, Jcaxapuisl, OJINTOCaxapubl u
noaucaxapuabl. OOmUN MiIaH cTpoeHUst U (PU3NKO-XUMHUYECKUE CBONCTBA
yriaeBoaoB. bronornyeckne QyHKIMH yTiIeBOIOB.

Jlumuper.  TmppodunmsHO-rHApodoOHBIE  cBoiicTBa.  Kiaccudukarms
JUIHUIOB. Tpurnuuepuns!, dochonunuasl, BOCKH, CTEpOMIBI.
buonornueckune ¢ynkuun nunuaoB. OOmue cBOHCTBAa OHMOJOIMUECKUX
MeMOpaH — TEKY4eCTb, CIOCOOHOCTh K CaMO03aMbIKaHUIO,
IIOJIYITPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JJTHK n PHK. Crtpoenue HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun xommiuemeHntapuoctu. [IpaBuno UYapradda.
Crpykrypa JHK — nBoitnas cnupans. MecToHax0x/1eHUue 1 OMOJIOTHYECKHE
¢yuxun JJHK. Bunst PHK. ®ynkuunn PHK B kietke.

Crpoenue monekyisl AT®. Makpospruueckue cBs3u B Mosekyine ATO.
buonornueckune ¢ynkiun AT®. BoccraHoBieHHBIE NEPEHOCYUKH, HUX
¢yuxun B kinerke. CexBenuposanue JTHK.

CrpykrypHas Ouonorusi: OMoOXuMHUUYECKHe U OnoU3nYecKue ncciaeI0BaHms

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYJI

2.3

Tumbl KJIETOK: SyKapHOTHUYeCKass W mpokapuoruyeckas. CTpyKTypHO-
(byHKIHOHATIbHBIE 00pa30BaHUS KIETKU.

Crpoenue mnpokapuoTudeckol kierku. Kiierounas creHka Oaktepuil u
apxeil. OCOOEHHOCTH CTPOEHHS TeTepoTpoPpHONH U  aBTOTPO(HOM
IPOKAaPUOTUYECKHUX KJIETOK. MeCTO U pojib MPOKApHOT B OMOIIEHO32aX.
Crpoenue U (YHKIIMOHUPOBaHUE 9YKapHOTHYECKOM KIICTKH.
[TnasmaTtuueckas memOpana (ruiazmanemma). CTpyKTypa IUIa3MaTU4YecKOM
MeMOpaHbl. TpaHCIIOPT BemIecTB Yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nudy3us, odneruénnas nuddys3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIA TpaHcnopt). llomynpoHumaemocts MeMOpaHBI.

PabGoTta Harpuii-kammeBOro Hacoca. DHJAOIMTO3: MUHOIMTO3, (HaroiuTos.




2.4

Ox3ouuto3. Knerounas crenka. CTpykTypa U (GyHKIUU KIETOYHOW CTEHKU
pacTeHul, TpudoB.

[utomnazma. Lluto3oms. [{utockenert. JIBuxkenue muroniazmbl. OpraHou/ bl
kieTku. OgHOMeMOpaHHbIe OPTaHOUBI KIETKH: SHJOIUIa3MaTHYeCKasl CETh
(OIIC), ammapat D'onbpkW, JM30COMBI, HMX CTpPOCHHE U  (DYHKIHH.
B3auMocBs3p  0JHOMEMOpaHHBIX ~ OpraHouzioB  kieTtku.  CrpoeHue
rpaHyjsipHoro petukyinyma. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. Imankuii (arpaHyispHBIN) SHIOMIA3MATUYESCKHUNA
perukynym. CekperopHas ¢yHKus anmapara [onpmku. Tpancmopt
BEUICCTB B KIJETKE. Bakyosin pacTUTENBHBIX KIEeTOK. KileTOuHBI COK.
Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenue v pyHKIMHM MUTOXOHAPUH U Tutactul. IlepBuyHble, BTOpUYHbBIE U
CIIO)KHBIE TIACTUJBl (OTOCHHTE3UPYIOIIUX HYKAPHOT. XJIOPOIUIACTSI,
XPOMOILIACTHI, JIEHKOILIACTHI BBICUIMX PACTEHU.

HememOpannbie opranoujipl kiaetku CtpoeHue UM (pyHKIUMH HeMeMOpaHHBIX
OpraHousioB Kietku. Pubocombl. MukpodminameHTsl. MBIIIEYHBIE KIETKH.
Muxkpotpy0Oouku. Kierounslii nentp. CTpoeHue M JIBUKEHHE JKT'YTUKOB U
pecHrueK. MUKpoTpyOOUKH HUTOILIAa3MbL. LleHTpHOIIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapUOILIa3Ma, SIPHIIKHA, UX CTPOCHUE U
¢yHkun. S nepHblil 6enkoBbiil MaTpuKc. IIpocTpaHcTBEHHOE pacoioKeHNe
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BkntoueHns. CpaBHUTENbHAS XapAKTEPUCTUKA KIIETOK DYKapHOT

(pacTUTENbHOM, KUBOTHOM, FPUOHOI)

AcCUMUITSIINS U JUCCUMIIIALINS — JIBE CTOPOHBI MeTa0osn3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPOQHBIK M TeTepoTpoHbIi. VYuacTHe Kuciopora B
OOMEHHBIX  @poleccax.  OJHepreTuyeckoe  oOecledeHue  KIIETKH:
npespanieHne AT® B oOMeHHbIX mpoieccax. PepMeHTaTUBHBIN XapakTep
peakuuii kierouHoro mertadonusma. depmMeHTHI, UX CTPOCHUE, CBOMCTBA U
MexaHu3m  gedctBua.  Kodepmentsl.  Orianuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTanu3aropoB. beaku-akTUBaToOpel U OEIKU-UHTHOUTOPBHI.
3aBUCUMOCTh  CKOPOCTH (EPMEHTATUBHBIX pPEAKIMHA OT pa3IM4yHbIX
(bakTopoB.

IlepBrUYHBIN CHHTE3 OpraHMYECKUX BeEIIeCTB B KieTke. DorocuHTe3. Poib
XJIOpOIIJIACTOB B IMporecce ¢orocunTe3a. CBeToBass U TeMHOBas (pasbl.
[TponykTuBHOCTH hoTOCHHTE3A. BiusHue pa3nuyHbIX (PakKTOPOB HA CKOPOCTh

dorocunTe3a. 3HaueHue (HOTOCUHTESA.




XeMOCHHTE3. Paznoobpazue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHUpYIOIME  OakTepuw,  Keyne300akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOuble opraHu3mbl. Buabl Opokenusi. IIpoaykTsl OpoeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTraHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Oranbl SHEPreTUYECKOro oOMeHa.
[MoaroroBuTenbHBIA ITan. [TUKOIM3 — OECKUCIOPOAHOE pACIICTICHUE
TJIFOKO3BI.

buonorndeckoe okucieHne, Win KIeToOYHoe AbIxanue. Posbs MuTOXO0HIpUii B
npoueccax — OMonormdeckoro  okucieHus.  Lluxnmdeckme — peakuumi.
OxucnurensHoe QochopmimpoBanue. [IpenMymiecTBa a’poOHOrO IMyTH
oOMeHa BemIecTB mepen aHa’dpoOHBIM. D(PEKTHBHOCTH IHEPrETHUECKOTO

oOMmeHa

2.5

2.6

Peakiun mMaTpuyHoro cuuresa. [IpMHINI KOMIUIEMEHTAPHOCTH B peaKIUsIX
MaTpUYHOrO  CUHTe3a. Peanuzanus  HacleACTBEHHOW  HMH(OpMaIuu.
I'eneTnyecknii Koa, ero cBoWcTBa. TpaHCKPUIILMS — MATPUYHBIA CHUHTE3
PHK. [IpuHDHIIBL TPaHCKPUIILIUU: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAIUIEIBHOCTb, ACUMMETPUYHOCTD. TpaHCsIuus U €€ sTanbl. Y4dacTie
tpancnoptHbix PHK B Ouocunrese Oenka. YcioBusi OMocuHTe3a Oenka.
KoaupoBanue amunokuciot. Poib pubocom B OnocuHTe3e OemKa.
Opranuzanys reHomMa y IMNpOKapuoT U 3YKAapUOT. Perynduus akTUBHOCTH
TeHOB y npokapuoT. ['unote3a onepona (P. XKakob, XK. Mano). Perymsmus
0OMEHHBIX IpoIleccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HeksieTouHble (hOPMBI )KU3HHU U 0OIUTaTHbIe apa3suThl. CTpoeHue
IPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTEpHO(aros.

BupycHsle 3a00neBaHus yenoBeka, KUBOTHBIX, pacteHuil. CITH/], COVID-

19, ConuaJIbHbIC U MCOIUITUHCKUC l'IpO6J'IeMBI

Knerounslii 1mukmn, ero mepuonsl u perynsauus. Wutepdaza u MuTO3.
Oco0eHHOCTH MPOLIECCOB, MPOTEKAIOIMX B HHTEepdase. [loaroroBka KieTku
K JeneHuto. IlpecuHrerndyeckuii (MOCTMUTOTHYECKHUM), CUHTETUYECKUN H
MOCTCUHTETUYECKHUH (IPEMUTOTHUECKUI) IEproibl UHTEP(A3bI.

Matpuunseiii cunte3 JJHK — permnmukanums. ITpunnunsr pernvkanuun JIHK:
KOMILIEMEHTAPHOCTb, OJyKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIBHOCTD.
Mexaun3zm pemukanun  JJHK.  Xpomocombel. CtpoeHHe XpOMOCOM.
Tenomepsl u TenoMepaza. XPOMOCOMHBIN HAa0Op KIETKHM — KapUOTHIL.
JunnouaHeli M TaluIOMAHBIA  HAaOOpbl  XpoMocoM. [ 'oMosiornyHble

XPOMOCOMBI. ITonoBeie XPpOMOCOMBI.




Jenenne xnerkn — muro3. CTaauM MUTO3a U NPOUCXOAAIIME B HUX
nponeccel. Tumbl Muto3a. KapuokumHes M nuTOKMHE3. buosnoruueckoe
3HAYeHWe  MHTO3a.  Perymsanuss  MHUTOTHYECKOIO  IMKJIA  KIETKH.
[Iporpammupyemas kieToyHasi THOeNIb — aronTo3.

DyHKIMOHAJIbHASI TCHOMUKA

Opranusm kak OHOJIOTHYECKast CUCTEMA

3.1

OpnHOKIJIETOUHBIE, KOJIOHMAJbHbIE, MHOTOKJIETOYHbIE OpPraHU3Mbl U
MHOTOTKaHEBBIE OPraHU3MBI.

@dopMbl pa3sMHOXKEHHUsT OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buapsl 0ecnonoro pa3MHOXKEHHs: IOYKOBaHHE, CIIOPYJISAIUS,
¢dparmenTanys, KJIOHUPOBAHHE.

ITonoBoe pasmuoxenue. [lonoBble kneTku, mnu ramersl. Meio3. Craguu
Mmeno3a. IloBenenne xpomocoMm B Mmerose. Kpoccunrosep. buosnornueckuii
CMBICII M€K03a U MOJIOBOro mporecca. Melo3 u ero Mecto B KM3HEHHOM
LUKJIE OPTaHU3MOB.

ITpenzaponplieBoe pazputue. I'amerorenes y >kuBOTHBIX. [10s10BBIE XKene3bl.
OOpa3oBaHue M pa3BUTHE MOJIOBBIX KieTOK. CriepMaToreHe3 M OOIeHE3.
CrtpoeHue noaoBbIX KieToK. OMo10TBOpEHHE U S3MOPHOHATIBHOE Pa3BUTHE
KHUBOTHBIX. CrnocoObl  OIUIOAOTBOPEHHS:  HApYyXKHOE, BHYTpPEHHEE.
[TapTeHorenes.

WunuBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctanuu sMOpHoreHesa
KUBOTHBIX (Ha mnpuMepe narymku). JpoGnenue. Tumbl gpoOrieHus.
OcobeHHOCTH ~ ApOOJIEHUS  MJIEKONMTAIOUIMX.  3apOJBIIIEBBIE  JIMCTKU
(racTpynsanms). 3akiajKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsiHHME yYacTel pa3BUBAIOILErocs 3apojbliia (3MOpHOHAIbHAs
UHAYKUMS). 3akiajJka IUlaHa CTPOEHMS HKMBOTHOIO Kak  pe3yJsibTaT
HepapXUuecKuX B3auMOJIEHCTBUN TeHOB. BrusHue Ha >MOpuoHanbHOE
pa3BUTHE PA3TMYHBIX (PAKTOPOB OKpPY’KarOIIEH cpe/bl.

Poct u pazButHe xuBOTHBIX. IlocTomMOpuoHanbHbI nepuon. Ilpsmoe u
HenpsiMoe pasBuTue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
ITO3BOHOYHBIX KMBOTHBIX. bHOJIOrMYecKoe 3HaYeHUE NMPSMOIro U HENPSIMOTO
pa3BUTHSA, UX PaclpoOCTpaHEHHE B Ipupoae. TUmbl pocTa >KUBOTHBIX.
@akToppl  peryjasluM  pocTa JKUBOTHBIX UM  denoBeka.  Cragum
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS Y KUBOTHBIX U 4enoBeka. llepuombl
OHTOTEHE3a YEJI0BEKA.

Pasmuoxxenue u pasputue pacteHuid. ['ametodut m cnopodur. Meiio3 B
KU3HEHHOM LuKJe pacTteHuil. OOpa3zoBaHMe CHOp B Ipolecce Meinosa.

['amerorene3 y pactenuil. OMIONOTBOPEHUE U PA3BUTHE PACTUTEIHHBIX
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opraHusmoB. JIBOWHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PAaCTEHUM.
OOpa3zoBaHue M pa3BUTHE CEMEHU. MeXaHM3Mbl PEeryJisiilud OHTOI€He3a Y

paCTCHI/Iﬁ X ) KUBOTHBIX

Uctopuss craHOBiEHUA W pPa3BUTUA TEHETUKU Kak Haykd. OCHOBHBIE
TEHETUYECKUE TOHSATUS YU CUMBOJIBI. [ 'OMOJIOTMYHBIE XpPOMOCOMBI, AJIJIEIbHbIE
TEHbI, AJIbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIA IPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JIMHUS, TUOPUIBI, TEHOTHII, (PEHOTHII.
OCHOBHBIE METOJbl TCHETHUKH: THOPUIOJIOTHYECCKUH, ITUTOJIOTHYCCKUM,

MOJ'IGKYJIHpHO'FCHCTI/I‘ICCKI/Iﬁ

Monorubpuanoe ckpemnuBanue. IlepBeridi 3akoH MeHaens — 3aKoH
eAnHO00pa3us THOPUIOB MEPBOrO MOKOJICHUs. [IpaBuiio TOMUHHPOBAHUS.
Bropoii 3axkon Menaens — 3aK0H pacllieieHus Npu3HakoB. [lutonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUs. [ MITOTE3a YNCTOTHI raMeT.
AHanusupytouiee ckpemuBanue. [[pomexxyTouHbli XapakTep HaclleJOBaHUs.
Pacmiennenre mpu3HakoB MpU HETIOJIHOM JIOMUHHUPOBAHUH.

Jurubpupnoe ckpemuBaHue. Tpetuit 3akoH MeHzaens —  3aKOH
HE3aBHUCUMOI'O  HAacCleIOBaHUS MpU3HAKOB. lluTOonornueckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS.

CuenneHHoe HacienoBaHue npu3HakoB. Padbotel T. Moprana. CreruieHHoe
HaCJIeI0BaHKE T€HOB, HAPYIIICHUE CIEIIJICHUS MEX]Ty TeHaMU. XPOMOCOMHast
TE€OpHs HACJICICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIN MEXAHU3M ONpPENEICHUs Moya. AyTOCOMBI U
MOJOBBIE  XpPOMOCOMBI. ['OMOramMeTHbli W  TreTepOramMeTHBIA  MOJI.
['eneTndeckast CTpyKTypa MOJIOBBIX XpoMocoMm. HacnegoBanue mpu3HAKOB,
CIICTIJICHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrema. [lneloTponus — MHOXECTBEHHOE
neiicTBue reHa. MHOKECTBEHHBIN ajlIenu3M. B3anmoaeicTBre HealleIbHBIX

reHoB. Kommementapaocts. Onuctas. [lomumepus

3.4

B3aumoneiictBue reHoruna u cpeasl npu  (GopMHpoBaHMM  (PeHOTHUIA.
N3MeHunBOCTh TNpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE IPU3HAKU.
Bunibl i3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBEHHASI.
MoudukanmonHas M3MEHYMBOCTh. Ponb  cpenpl B (pOpMHUpOBaHHUU
MO TU(UKAITTOHHOM M3MEHYUBOCTH. Hopma  peakumn TIpU3HAKA.
Bapuanuonnsnii psn u BapuanmonHas kpusas (B. HMoranncen). CpoiictBa
MOAN(HUKAMOHHOW H3MEHUYMBOCTH.

['enoTunMueckas N3MEHYUBOCTh. CBOMCTBA N€HOTHIMYECKON M3MEHYMBOCTH.

BI/I}ILI TeHOTHUITMYECKON N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa5[, MyTallMOHHasl.




KomOuHatuBHass W3MEHYMBOCTh. MeHO3 M TMOJIOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOM HM3MEHYMBOCTU. Poib KOMOWHATHBHOW HW3MEHUMBOCTH B
CO3JJTaHHUU TeHETHYECKOT0 pa3HOO0pa3us B peieax OJTHOrO BUIA.

MyTanoHHass HM3MEHYMBOCTb. BHIbl MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W UWHAYIHMPOBAHHBIE MyTallUd. SaepHbIE U
nuToIUIa3MaTuyeckue Mytauuu. CoMaruyeckue U IOJIOBBbIE  MYTalUH.
[IprunHBI BOBHUKHOBEHUS MyTalMid. MyTareHsl 1 UX BIMSHUAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B
HaciencTBeHHoW — um3meHunBoctd  (H.M.  BaBunoB).  BHesanepnas

HN3MEHYHNUBOCTH U HACJICACTBCHHOCTh

3.5

3.6

Kapuorun yenoeka. MexayHapoaHas MporpaMma HCCIIEIOBAaHUS F'€HOMA
yelloBeKa. MeTolbl M3y4yeHUsi TEHETUKH YeJIOBEeKAa: I'eHEealOrn4ecKui,
OIM3HELOBLIH, IIMTOreHETUYECKUH, NONYJIALIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTuUecKuii. COBpEMEHHOE  OINpeeieHHe TeHOTHUIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T'€HOTUIIMPOBAHHE, B TOM YHCIE C
nomoniwto I1L[P-ananu3a. HaciencrBeHHble 3a001eBaHus YyeaoBeKa. I eHHbIC
U XpPOMOCOMHBIE OOJE€3HM 4YeJoBeKa. boJe3Hum C HaclaeJCTBEHHOMH
MPEAPACIIONOKEHHOCTHIO. 3HayeHue MEIUITMHCKOMN FeHETHUKHU B
MPEIOTBPALICHUM W JICUCHWHW T'CHETHYECKUX 3a00JIeBaHUU 4YeJIOBEKa.

CTBOJIOBBIE KJIIETKH

JloMecTukanus U cesteKuus. 3apoXkKIECHUE CEJIEKIUU U JOMECTUKALMH. Y UeHHE
H.W. BaBunoBa 0 1EHTpax HPOUCXOXAEHHS U MHOrooOpasus KyJbTYPHBIX
pactennid. Ponb ceneknnuy B CO34aHNN COPTOB PACTEHUH U MOPOJ, KUBOTHBIX.
Copr, noponia, mramMM. 3aKOH TOMOJIOTHUECKHX PSJOB B HACJIEICTBEHHOU
u3meHunBocty H.M. BaBunosa, ero 3HaueHue /1j1st CEIEKIIMOHHON padoThlI.
Mertonbl cenekMoHHONW paboThl. McKyccTBEHHBIH OTOOp: MaccoBBIA U
WHIUBUIyAIbHBIA. OTambl KOMOWHAIIMOHHOM cenekiuu. Mcnbitanue
pou3BoaUTeNel 10 MOTOMCTBY. OTOOp MO N€HOTHUITY C TOMOIIbIO OLIEHKH
(eHoTHIa NOTOMCTBA M OTOOP MO TeHOTUNY ¢ momolibio aHanusa JJHK.
HckyccTBEeHHBI ~ MyTareHes Kak  METOJl  CEJIEeKIMOHHOM  paloThl.
PagnanvoHHBI M XUMWYECKHH MyTareHe3 Kak MCTOYHUK MYyTalMd Yy
KYJbTYPHBIX bopm OpraHU3MOB. Hcnons3oBanne T€HOMHOT'0
pelakTUpoBaHus M MeTonoB pexkoMmOuHaHTHRIX JIHK ans momyuenus
HCXOJTHOTO MaTepuaa JUisl CEJIEKIUN.

[Toyuenune nonmuion108. BHyTprBHa0oBas rubpuu3arust. bianskopoacTBeHHOE
CKpelllMBaHue, WM UHOpuaMHT. HeponcTBeHHOe — CKpelMBaHue, WU

aYT6pI/I,Z[I/IHF. Ferepo:mc U C€ro IpHUYHHBI. Hcnonp3oBanue rerepo3uca B




cenekimu. Otnanénnas rubpuauzanus. [Ipeononenne Oecrioaus MeXBUIOBBIX

FI/I6pI/I,I[OB. I[OCTI/I}KCHI/IH CCIICKIIMHN paCTeHI/Ifl H J)KMBOTHBIX

3.7

4.1

4.2

4.3

OOBEKThI, UCMOJIb3yeMble B OHOTEXHOJIOTHM, — KIETOYHBIE M TKAaHEBBIC
KyJBTYpbl, ~MHMKPOOPTraHU3MBI, MX XapakTepucTuka. TpanuuuoHHas
OMOTEXHOJIOTHA: XJIeOONeueHHne, IMOJYyYEHUE KHCIOMOJIOUHBIX IPOIYKTOB,
BuHOzAEMEe. MukpoOuonornyeckuii cuare3. OOBEKTH MUKPOOUOIOTHYECKUX
texHonmoruii. IlpowsBomcTBO  Oenka, aMHHOKHCIOT W  BHTAaMHUHOB.
HckyccTBeHHOE — OILUIONOTBOpEHHE.  PeKOHCTpyKuust — SHUEKIETOK U
KJIOHUPOBaHME KUBOTHBIX. METON TpaHCILUIAaHTALUY SIIEP KIIETOK.

XpOMOCOMHAsi U TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. JloCTHM)XXKEHHS W MEepPCIEKTUBBI
XpPOMOCOMHOW M TE€HHOM WH)XeHepuu. MenunuHckue OHOTEXHOJIOTHU.

Hcnonp30BaHue CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6paSI/Ie OpraHHu4Y€CKOIo MUpa

buonoruueckoe paszHooOpasue opranu3zMoB. CoOBpeMEHHas CHCTEMa
opraanydeckoro mupa. [IpuHIHmIE! Kiaccupukanuu oprann3mMoB. OCHOBHBIC
CHCTEMAaTUYECKHUE TPYIIIbI OPTaHU3MOB.

Oco0OeHHOCTH  CTPOCHHUS U KM3HEACATEIHHOCTH  OJHOKIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIE T'PUOBI, OIHOKIETOUYHBIE
BOJIOPOCIIA, ApYyrue MpoTUCThl. KoJoHWanbHbIEe OpraHu3Mbl. JIBHKEHHE
OJIHOKJICTOYHBIX OPraHU3MOB: aMEOOMIHOE, >KIYTHUKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHu3MOB. Pa3apakuMocTh y OJHOKJIETOYHBIX

OpTraHHu3MOB. Takcucel

MHOroKJIETOYHbIE pacTeHus. B3auMoCBsI3b YacTel MHOTOKJIETOYHOIO
opraHui3ma. TKaHI/I, Oopraibl M CHUCTEMBI OpPraHOB MHOT'OKJIECTOYHOI'O
opranu3ma. OpraHm3sM Kak eauHoe TIenoe. TkaHu pacTeHuid. Turbl
pacTUTENbHBIX TKaHEei: oOpa3oBaTenpHasi, TOKPOBHAs, MPOBOASIIAS,
OCHOBHasi, MexaHu4deckas. (OcoOeHHOCTH CTpOeHUs, (QYHKIHA U

pacIoyoKeHnsl TKaHEN B OpraHax pacTeHUN

BereratuBHble UM IeHEpaTUBHBIE OpraHbl pacTeHud. DYHKIUU OPraHoB U
cuctem opraHoB. Kapkac pacrenuil. J[BuKeHre MHOTOKJIETOUYHBIX PACTEHUM:
TPONMU3MBI M HacTHH. [Tornomenne BoAbl, yIIEKUCIOr0 ra3a i MUHEpaIbHBIX
BEIIEeCTB pacTeHusiMH. Jlpixanue pactenuid. uddysus razoB uyepes
[IOBEPXHOCTh KIJIETKU. TpaHCIOPTHBIE CHUCTEMBI PacTeHUH. BbiaeneHue y
pacTeHui. 3ammTa y MHOTOKJIETOYHbIX pacteHuid. Kyrtukymna. Cpencrtsa

MAaCCUBHOU U XUMHUYECKOH 3aUTEl. OUTOHIINIEI.




Pa3npaxuMocCTh U peryisnus y OpraHu3mMoB. Pa3apakuMocCTs U perymsinus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBEIe BemecTBa U NX 3HAUCHHUE

4.5

MHorokjeTouHbsle JKUBOTHBIC. B3amMOCBSA3b dYacTeil MHOTOKJICTOYHOTO
opranu3ma. TkaHu, Opranbl M CHUCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranusma. Opranusm kak eauHoe nenoe. ['omeocrtas. TkaHu )KMBOTHBIX U
yenoBeka. THIBI >KMBOTHBIX TKaHEH: SMUTEIWaIbHAsA, COCHUHUTEIbHAS,
MbIlIeYHast, HepBHAss. OCOOCHHOCTH CTPOCHWMSI, (PYHKIIMA M PACIIOIOKCHHUS

TKaHEeH B opraHax XMBOTHBIX W YCJIOBCKa

4.6

OpraHbl U CHUCTEMbl OPraHOB >KMBOTHbIX. (DYHKIIMHM OpPraHOB U CUCTEM
opraHoB. Ormopa Tena opraHu3MoB. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapyHblii 1 BHyTpeHHU# ckeneT. CTpoeHue
Y THIIBI COCJIMHEHUS KOCTEH.

JIBI>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [IuTanue xuBOTHbIX. Ilutanue
IO3BOHOYHBIX JKUBOTHBIX. JlpIXaHWe KUBOTHBIX. KOXXHOE JbIXaHHeE.
KabepHoe u 1€rouyHoe JIbIXaHUE.

JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX. DBOJIOMUOHHOE YCIOKHEHNE CTPOSHUS
JAETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelnbHas cHUCTEMa YeJlOBeKa.
MexaHu3M BEHTWIALMHU JETKUX y NTUI U MIEKONMMTAIOMMX. TpaHCHOpT
BEIIECTB Y OpPraHu3MoB. TpaHCIOPT BEIIECTB y >KUBOTHBIX. KpoBeHOCHas
cucremMa U e€¢ opraHbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX.
Kpyru kpoBooOpaiieHus. DBOJIOLMOHHBIE  YCIOXXHEHHS  CTPOSHHS
KPOBEHOCHOM  CHCTEMBI TO3BOHOYHBIX KMBOTHBIX. BbigeneHue vy
opranu3MoB. Brinenenue y xuBoTHbIX. COKpaTuTeNnbHbIe Bakyoau. OpraHsl
BeIjiesieHUsl. CBsI3p TOJIOCTH TelNa € KPOBEHOCHOH U BBIIEIUTEIHLHOU
cucreMamMH. BplgeneHue y TO3BOHOYHBIX JKMBOTHBIX. 3amura y
MHOT'OKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI U UX IPOM3BOIHBIE.
PazmpaxuMOCTh ¥ peryisiiusi 'y OpraHu3MoB. Pa3apakuMoctb y
OJTHOKJIETOYHBIX OpPraHU3MOB. TakcuChl. Pa3mpaXMMOCTh W peryisnus y
MHOT'OKJIETOYHBIX pacTeHU. POCTOBBIE BeliecTBa U UX 3HaYECHUE.

HepBhas cucrema u pediaekTopHas peryasiius y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucrema m e€ OTIenbl. DBOIIOIMOHHOE YCIOKHEHHE
CTPOCHUSI HEPBHOW CHUCTEMBI Y KHUBOTHBIX.

Pa3paboTka anroputmMoB U nporpamm i 3GGeKTUBHON (YHKIMOHATBHOM
AQHHOTAllUM TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METAa00JIOMOB

MHUKPOOPTraHNU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLEE

5.1

Opranbl U cucTEeMBbl OpraHoB uenoBeka. OTAenbl TOJOBHOTO MO3ra

MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u peduexktopHas nyra. besycnoBHble u




ycioBHbIe pediekchl. ['yMopanpHas peryisiius U dHIOKPUHHAS CHUCTeMa
JKUBOTHBIX M uejoBeka. JKenes3bl SHJAOKPUHHOW CHUCTEMBI U MX TOPMOHBI.
[evictBue ropmMoHOB. B3aMMOCBSI3b HEPBHOW M HSHAOKPUHHOW CHCTEM.
lNunoranamo-runodusapuas cucrema. Pedrnekc u pednexropHas myra.

besycnoBHbIE U yCIOBHBIE pe(IEKChI

5.2

3ammra opranu3ma ot 6osne3Hei. IMMyHHas cuctema uenoBeka. KieTounsrii
u T'YMOpaJIbHBIN MMMYHUTET. Bpoxnénnsii, nproOpeTEHHBIN
cnenupuiecKuii MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOT O
ummyHutera (I1.Opmux, ®.M.bepuer, C.Toneraa). BocnamurenbHbie
OTBETHl OpraHu3MoB. Poyib BpOXKAEHHOTO HMMMYHHUTETA B Pa3BUTHU

CUCTEMHBIX 3a00JIEBAHUN

5.3

KposenocHas cuctema u e€ opransl. Cepiie, KpOBEHOCHBIE COCY/bI U KPOBb.

Kpyru kpoBoobpaienus. Pabora cepaia u e€ perynsus

5.4

5.5

Hpixanne denoBeka. Juddys3us Tra30B dYepe3 MOBEPXHOCTh KIICTKH.
JpixarenpHas cucreMa uenoBeka. [[pIxaTenabHas MOBEPXHOCTh. Perynsuus
IbIxaHus. [[prxaTenbHbie 00bEMBI

[TumeBapuTenpHas cucrema yesnoBeka. OTaesbl MUIEBAPUTEIIBHOTO TPaKTa.
[IumeBaputenbHble  XKene3bl. BHYTPUIOIOCTHOE MW BHYTPHUKIECTOYHOE

MUIIEBAPEHUE

5.6

5.7

6.1

6.2

[TokpoBbl 1 ux npousBojHbie. Opranbl BbiaeneHus. Ilouku. Ctpoenue u
¢yHkuuoHupoBanue HedpoHa. @DuubTpanus, CeKpeuus U 00paTHOE
BCachIBaHME KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHus. OOpa3oBaHue

MOYH Yy YCIIOBCKaA

I[BI/I)KCHI/IG yeJloBeKa: MbleuHas cucrema. CKelleTHEIS MBIl X1 UX pa60Ta.

CTpOCHI/IC Y TUIIBI COEIMHEHUS KOCTel
Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

OpomtonmonHas teopusa Y. JlapeuHa. Ilpeanocbulku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmxkyuue cuiibl 3Bosronny BU10B 1o Y. JlapBuHy (BbICOKast ”THTEHCUBHOCTh
pPasMHOXKEHHUsI OpraHM3MOB, HAcleJCTBEHHas H3MEHYMBOCTb, Oopnba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernuecko Teopuu spomtonuu (CTDI). HeltrpanbHas
Teopust sBoatonuu. COBpeMEHHas SBOJIIOLMOHHAS OuoJorus. 3HadeHue
HBOJIIOI[MOHHON TEOpUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH KApPTHHBI
Mupa

[Tonynsauus kak ayeMeHTapHas equHuIa BoIoIMA. COBpEMEHHBIE METO/IbI

OLICHKH F€HETUYECKOT0 Pa3HO00pa3us U CTPYKTYphI HOMYyJISIUl. MI3mMeHeHue




6.3

reHo(oH/Ia MOMYJIALUN KaK 3JEMEHTapHOE 3BOJIOIMOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (ABMXKYIIME CHJIbI) 3BOJIOLUH. MyTallMOHHBIHI
nporiecc. KomOunaTuBHas u3MeHYMBOCTH. Jlpeiid reHoB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHMs 4YacTOT ajulened B momymsamusax. Oddexr
ocHoBarens.  Murpauun.  M3omsaums — momyssuuii:  reorpaguyeckas
(mpocTpaHCcTBeHHAas ), OroJoruYecKas (pEenpoyKTUBHA).

EcrectBeHHblii 0TOOp — HampaBisiomuid  ¢axTop 3Boironuu. DopMel
€CTeCTBEHHOTO O0TOOpa: IBMKYIIMH, CTAaOMIM3UPYIOMIMK, pa3pbIBAIOLIHNA
(mu3pyntuBHbIN). [TomoBoi oTGop.

[TprcnocoOneHHOCTh  OpPraHU3MOB  KakK  Pe3yJbTaT  MHUKPOIBOJIOLUH.
Bo3HuKHOBeHHE TIPUCTIOCOONICHUI y  OpraHu3MoB. ApoMopdo3bl |
UA0aJalTaluu. [Ipumepsl IIPUCTIOCOOIEHUM y OpraHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepuum u CTpykTypa. BumooOpazoBaHue kak pe3yibTar
MUKPOIBOIIOIHH. M30m1sius — kirtoueBoi pakrop BumoodpazoBanus. [lytu u
crocoObl  BHIOOOpa3oBaHMs:  ajuionarpudeckoe  (reorpadudveckoe),
CUMIIaTpUYECKOe (IKOJIOTUYECKOE), «MIHOBEHHOE» (ITIOJIMILUIOMAU3ALuS,
ruOpuu3anys). JurenbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

Mexanusmsbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbp  3BosronMoHHON Ouosoruu B pa3padOTKe HAy4yHBIX METOJIOB
coxpaHeHMsl OMopa3Ho00pa3us. MUKpPO3BOIIOLKS U KOIBOJIIOLUS Tapa3uTOB
U UX X03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOWUMBOCTH K aHTUOMOTUKAM U

croco6bl 60pHOBI ¢ Hel

Metoapsl W3ydeHHUS] MaKpPOIBOJIONHUH. [lalieOHTONOTHYECKHEe METObI
u3yueHus sBomronuu. llepexomnsie Gopmbl U (PHIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpadudeckue MeTonbl u3ydeHus sBoitoruu. CpaBHeHHE (IOPHI U
(dayHbsl MaTepuKOB U 0cTpOBOB. buoreorpaduueckue o6nactu 3emau. Buap-
SHIEMUKH U PEJTUKTHI.

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOABI U3yUeHHS
sBOMIOLMU. ['eHeTHYeCKre MEXaHU3Mbl HBOJIFOLIMM OHTOT€HE3a U MOSBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W AQHAJIOTHYHBIC OPTaHBI.
PynumenTtapHsie opraHbl W aTaBU3MBL. MOJEKYJISPHO-TEHETHYECKUE,
OMOXMMHYECKHEe U MaTeMaTH4YeCKHe METOJbl M3YyYEHHUs DBOIIOIUU.
['omonoruynsie TEHBI. CoBpeMeHHbIE METO/bI MOCTPOEHUS
(UITOTEHETUYECKHUX JIEPEBHEB.

XpOMOCOMHLIe MyTalluyu U 3BOJIFOIIHUA T'CHOMOB.




OO6mmue 3akoHOMepHOCTH (TIpaBUiIa) SBOTIOIHH. HeoOpaTuMOCTh 3BOIIOIUY.

A,Hal'ITI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIITMHN

6.4

HayuHple TrUMOTE3bl NPOMCXOXKIEHUS >XKU3HU Ha 3emie. AOHOreHe3 H
naHcnepMmus. JloHayyHble IIPEACTaBIEHUS O 3apOXKACHUU O KU3HU
(kpeanoHu3M). ['MmoTe3a MOCTOSHHOIO CaMO3apPOXKAEHUS KU3HM U €€
onposepxkenue oneitaMu @®. Penu, JI. Cnamnanunanu, JI. Ilactepa.
[TponcxoxaeHue >KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE  DTaIbl HEOPraHUYECKOM  DBOJIOLUU. ITnanerapnas
(reosoruueckast) BOJOLUA. XUMUYECKask HBOIOLMSA. AOGHMOIeHHBIH CHHTE3
OpraHMYEeCcKUX BelecTB U3 Heoprannueckux. OnsiT C. Muinepa u I'. FOpu.
OO6pazoBanue noiaumepoB u3 MoHomepoB. Koarepsartnas rumnoresa A.N.
Onapuna, runoreza mnepBuuHoro OynboHa JIx. XoinjelHa, reHeTuyeckas
runote3a . Mémnepa. Pubosumsr (T. Yek) u rumore3a «mupa PHK» V.
['unGepra. opmupoBanne MeMOpaH U BOSHUKHOBEHHUE MPOTOKJICTKH.
Hcropus 3emin 1 MeTo bl €€ n3ydeHus. MickonaeMble OpraHu4ecKrue OCTaTKH.
["'eoxponosorus u e€ Mmetoipl. OTHOCUTENbHAS U a0COIFOTHASI T€OXPOHOJIOTHSl.
["'eoxpoHoI0rMyuecKas 1Kaisa: 0HbL, 3pbl, IEPUObI, ITOXU.

Hauanbnabie »Tamnbl opraHnyeckoil 3Bosirouuu. llosiBiieHHE W 3BOMIOLMSA
HEepPBbIX KIETOK. OBOJIONMS MeTabonu3ma. BO3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHbIE OMOMIEHKN KaK aHAJIOr IEepBbIX Ha
3emiie coodiecTB. CTpoMaToauThl. [IpOKapruOThI U 3yKapHUOTHI.
[Tpoucxoxnenue AYKapuoT (cumOuorenes). DBOIOIIMOHHOE
IIPOUCXOXKAEHNE BUPYCOB. IIponcxoxieHne MHOTOKIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3Tarbl IBOJIOIUU BHICIIUX pacTeHHil. OCHOBHBIE apoMOpP(O3bI
pacreHnid. Beixon pacrenmii Ha cymry. llosiBieHHEe CIOpOBBIX PacTeHUH H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IporcxoxaeHne BETKOBBIX
pacTeHUN.

OcHOBHBIE 3Talbl 3BOJIOLUUHU KUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl
KUBOTHbIX. Benzackas ¢ayna. KemOpuiickuili B3pplB — TOSIBICHUE
coBpeMeHHbIX THUNOB. [lepBele XopaoBble >kMBOTHBIE. JKM3HB B BOJE.
OBosonidss  TO3BOHOUHBIX. [lponcxoxaenune ampubuit u  penTHIUil.
[TpoucxoxaeHne MIEKONUTAOMMX W nOTUl. [IpuHIMO — KITHOYeBOro
apomopo3za. OcBoeHre 0eCri0O3BOHOYHBIMU U MTO3BOHOYHBIMHU KHUBOTHBIMU
CyIIN.

Pa3Butne xu3HM Ha 3emie IO 3paM U IEpUOJaM: apXxel, MpOTEpO30H,
najeo3oi, Me3030M, KaliHO30#. OOImas XxapakTepuCTHKa KiIMMaTta |

reojorudyeckux mporeccoB. [losBaeHne W  pacHBeT  XapaKTEepPHBIX




OpraHu3MoOB. YTieo0pa3oBaHHe: €r0 YCIOBHS U BIMSHHUE Ha ra30BbIi COCTaB
aTMocQepBhl.

MaccoBble BBIMApaHHUS — DKOJIOTHYECKUE KPU3UCHI ITpouutoro. [Ipnyunsl u
CJIEJICTBUSL MAacCOBBIX BbIMUPaHUNU. COBPEMEHHBIM 3KOJOTMYECKUI KpPHU3UC,

€ro 0cOOEHHOCTH

6.5

Paznenel u 3agaun antponosnoruu. Metoasl anTponosorud. CTaHOBIIEHUE
IPEJICTaBICHUH O IPOUCXOXKAECHUU 4YesoBeka. COBpEeMEHHbIE HayuyHbIE
TEOPUHU.

CxoxmerBo 4yenoBeka € KMBOTHBIMU. (CHCTEMaTH4eCKOE IOJO0XKCHHUE
yenoBeka.  CBHJETENbCTBA  CXOJCTBA  4YEJOBEKA C  JKMBOTHBIMM:
CpaBHHUTEIHHO-MOpP(]OIOTHIecKHe, AMOPHUOJIOTHYECKHE, ¢busnonoro-
Oouoxumuyeckue, mnopeneHueckue. OTIMYMsA YeloBeKa OT IKUBOTHBIX.
[TpsiMOXOKIEHHE M KOMIUIEKC CBSI3aHHBIX C HMM IpU3HAKoB. PasButue
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIIBHOW CUCTEMBI.

JBxymue cuibl (pakTopbl) aHTPONOreHe3a: OUOJIOTHYECKHE, COLIUATIbHBIE.
CooTHoleHre OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHES3E.
OcCHOBHBIE CTaJMMU AHTPOIIOrE€HE3a. ABCTPAJIONUTEKU — JABYHOTHME INPEAKU
mojen. YenoBek yMenblil, I€pBble U3TOTOBJICHUS Opyauid Tpyaa. Yemosek
OpSAMOXOJALIMHA W HEepBbIM BbIXOX Jrofed 3a npeaensl Adpuxu. YenoBek
reienboeprekuii — o0Iui MpeIoK HeaH 1epTalbCKOT0 YeJI0BEKa U YeJIOBeKa
pasymHoOro. YenmoBek HeaHepTaIbCKUI KaK BU JIFOAEH XOJI0IHOTO KIIMMaTa.
YenoBek pa3yMHbI COBPEMEHHOI'O THIIA, ICHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIIOLIMS COBPEMEHHOTO 4esloBeKa. EcTeCTBeHHBIH O0TOOp B MOMYJIALUAX
yenoBeka. MyTanmoHHblii mpornecc U noaumopdusm. IlonmynsunoHHbIE
BOJIHBI, JIpeii) TeHOB, Murpanus u «3PQPexT ocHOBATEN» B MOMYJISALUAX
COBPEMEHHOT0 YEJIOBEKaA.

Yenoseueckue pacsl. Ilonstne o pace. bosbpmme pacel: €BponeongHas
(eBpa3uiickas), aBCTpajio-HETPOHWJHAS (PKBATOpPHAJIbHAS), MOHTOJIOMIHAS
(a3marcko-amepukaHcKasi). Bpems u myTu pacceneHus yeloBeKa o IIaHeTe.
EnuHcTBO 4yenmoBedeckux pac. HaydHas HeCOCTOATENBHOCTb pacHu3Ma.
[TprucnocoO1eHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKPY)KAIOLIEH Cpebl.
Bnusinue reorpaduueckoit cpeasl u Apelida reHoB Ha Mopdoiorur u

¢bu3noIOrHIo YenoBeKka

OKOCHCTEMEI U MpUCYIIHUE UM 3aKOHOMECPHOCTHU

7.1

Pasnens! u 3anaun 3xos10orun. CBA3b YKOJIOTHH C IPYTHMH HAyKamH.




7.2

Mertoap! skonoruu. IloneBbie HaOMIOACHUSA. DKCIIEPUMEHTHl B HKOJIOTHH:
IpUPOJHbIE U JlabopaTopHble. MoaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT

OKPY’KAOIICH Cpe/Ibl: TIOKATBHBIN, PETHOHAIBHBINA U TJI00ATBHBIN

Okonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeiicTBus. Kiaccuduxanus
9KOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTHUYECKHE, aHTPOIIOT€HHBIE.
OO0me 3aKOHOMEPHOCTH ICWCTBUSL HKOJIOTHYecKUX (akTopoB. I[IpaBuio
muHumyma (K. llnpenrens, FO. JInOux). TosepaHTHOCTb. DBPpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (akropbl. CBer Kak 3kosiormveckuii dakrop. JleiicTBue
pa3HbIX YYacTKOB COJIHEYHOI'O CIIEKTpAa HAa OPraHU3Mbl. DKOJIOTMYECKUE
IpyIIbl PACTEHUI U )KMBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTHajIbHAas poiib
ceeta. DoTONEPUOIU3M.

Temmneparypa kak skojoruueckuil Qaxrop. JlelicTBHe TemmepaTypbl Ha
opranusmbl.  [loMKMIOTEpMHBIE W TOMOMOTEpPMHBIE  OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxunocTte kak skonorndeckuil ¢axtop. I[Ipucnocobnenus pacreHMd K
HoJ/IepKaHUI0 BoJHOTO Oananca. Kinaccudukanust pacTeHHid M0 OTHOIICHHIO
K BoJie. [Iprcrocobenust J)KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyIlIHAasl, [TOYBEHHas,
riyOuHHasi MOJANOYBEHHAs, BHYTpHOpraHu3sMeHHas. PU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell 00MTaHus OpraHu3MoB. [IpucnocobneHuss opraHu3MoB K
YKU3HU B Pa3HBIX Cpeaax.

bruonornueckne putmbel. BHemHue um BHyTpeHHHE PUTMBI. CyTOUHBIE U
roguyHsle  pUTMBL.  [IpHcnocoOIeHHOCTh OpPraHW3MOB K  CE30HHBIM
M3MEHEHUSM yCIIOBUH JKHU3HHU.

Kuznennole @opmbl opranusmoB. [loHsiTHE 0 JKH3HEHHOM (¢opMe.
Kuznenusle (OpMBI pacTeHUH: JepeBbs, KYCTAPHHUKH, KyCTApHUYKH,
MHOT'OJIETHUE TpaBbl, OJTHOJIETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, T€OOMOHTHI, a3POOHOHTHEL. OCOOEHHOCTH CTPOECHUS U 00pa3a
YKU3HU.

buotnueckne  ¢axtopsl.  Buasl  OmoTMueckMx — B3aMMOJIEHCTBMIA:
KOHKYpEHIIMS, XHIIHUYECTBO, cuMOnMo3 u ero ¢opmel. Ilapazutusm,
Kooreparus, MYTYyalu3M, KOMMEHCAJIU3M (KBapTHPaHTCTBO,
HaxyieOHnuecTBo).  Herpodwuueckwe  B3aummoneicTBus  (TOMUYECKHUE,
dopuueckue, padbpuueckne). 3HaueHne OMOTUYECKUX B3aUMOACUCTBUM 1UIs
CYLIECTBOBaHMS OPraHMU3MOB B cpesie oOuTaHus. [IpUHIMIT KOHKYPEHTHOTO

HNCKIIFOYCHU A




7.3

OKOJOTMYECKHE  XapaKTepUCTUKH  nomyisauuu.  [lomymsmuss  kak
O6uonornyeckas cucreMa. Ponb HEOJHOPOJHOCTH Cpenbl, (PU3MUECKUX
OappepoB W  OCOOCHHOCTEW OWONOTMM BUAOB B  (popMUpOBaHUHU
IPOCTPAHCTBEHHON  CTPYKTypbl mnomyiauuid. OCHOBHBIE — ITOKAa3aTelu
MONYJIALIMK: YUCIEHHOCTh, INIOTHOCTb, BO3PACTHAS WM IIOJIOBasi CTPYKTYpa,
POXKIOAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHSL.
OKoJjoruyeckas CTpyKTypa nomyssinuy. OLeHKa YUCIEHHOCTH MOIYJIALUH.
JuHamuka nomynauuMu M e€  perynsauud. buoTrhueckuii  moTeHIMan
nonyysinuu. MogenupoBanue AUHAMUKU nonyisinud. Kpusble pocta
YHUCJIEHHOCTH mnonyJsiuuu. Kpusble BbDKMBaHUA. Peryisinus 4uciIeHHOCTH
HOMyJIAUUI: poib (PaKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
Dkojorudeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTne 006 »KoONMOTMUYECKOW HUIIE BUAA. MectooOuTanue. MHOroMepHas
Mozelb 3kosiorndyeckoit Humm [x.M. XatunHcona. Pazmepsl skonorudeckoin
Humy. [loTeHnnanbHas U peaan30BaHHas HULLIH.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. Buibsl U MX >KU3HEHHbIE
CTpaTerud. 3aKOHOMEPHOCTH IOBEACHHUS W MUIPAalMid  >KMBOTHBIX.

buonornyeckue nHBa3uu JYKCPOAHBIX BUOB

7.4

CoobmectBa opraHu3zMoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OuOIleHO3e. DKOcHUCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnun). ®yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 9KOCUCTEME: ITPOTYLIEHTHI,
KOHCYMEHTHI, penyuneHtsl. Tpoduueckue ypoBHH. Tpodudeckue nenu u
cetu. Abuotnyeckue OJIOKM 3KocucTeM. [IouBBI M MJIBI B HKOCHUCTEMAX.
KpyroBopoT BEeLECTB ¥ MOTOK S3HEPTUH B IKOCUCTEME.

OcHoBHBIE  TOKa3aTenuW  JKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKHE MUPAMH/IbI UnCesl, OMOMAacCChl U SHEPTHH.

HamnpapneHHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKlieccuu. IlepBuunble
Y BTOPUYHBIE CYKLIECCUM U UX NPUYHMHBI. AHTPOIIOTEHHBIE BO3JCHCTBHS Ha
cykueccun. KnumakcHoe coobmiectBo. buopazHooOpazue M mojgHOTa
KpPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

ITpuponHbie dKOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBL. ATPO3KOCHCTEMA.
Arponeno3. Pazmuumst MeXIy  aHTPOIOT€HHBIMM UM NPUPOAHBIMU
9KOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOosKkocucTeM. [opojackas
¢nopa u dayna. Cunantponuzanusi ropoJckoi ¢aynsl. buonornyeckoe u
XO35IICTBEHHOE 3Ha4YCHHE arpodKOCUCTEM U ypOo3KOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJIEHCTBUIN OPraHU3MOB B

OKOCHUCTEMAX.




7.5

7.6

HepeHoc OHCprunu MW BCHICCTB MCKAY CMCKHBIMH 3KOCUCTCMaMMU.
VY CcTOMYNBOCTH OpraHu3MoOB, HOHYJ'IHHI/Iﬁ U DOKOCHUCTEM B YCIOBHUAX

C€CTCCTBEHHBIX U AaHTPOIIOI'CHHBIX BOS,HCfICTBHfI

buocdepa — obmeranerapHas o6ojouyka 3eMiM, TI€ CYIIECTBYET WM
cymecTBoBasia xu3Hb. YueHnue B.M. Bepnaackoro o 6mocdepe. Obnactu
o6uocdeps! u e€ cocras. )KnuBoe BemiecTBo 0Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyIiecTBoBaHus Ouochepsl. OcobenHocTn 6Grnocepsl Kak
rio0anbHOM  sKocucTeMbl. JlMHaMuYeckoe paBHOBecMe B Ouocdepe.
KpyroBopoTbl BewecTB U OMOreOXMMHUYECKHE LMKIbI (Yriiepoaa, a3ora).
PurmuunOCTS siBNICHMI B Onocdepe.

3onanpHOCTh OuOchepsl. [lonstue o Owome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOWHBIE Jeca, CMEIIaHHble M IIWPOKOJIMCTBEHHBIE Jieca, CTENH,
CaBaHHbI, IyCTBbIHM, TpONHMYECKUE Jieca, BbICOKOropbs. Kimmar,
PaCTUTENBHBINA U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa u (GyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIIHaNa

u 6uochepHbIx GyHKIUN

DKoJoru4yeckrue KpU3UChl W MX MpUUMHBL. BosnelicTBue denoBeka Ha
ouocdepy. 3arpszHeHue Bo3ayIHON cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienue moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune knumara.

AHTpPOIIOTeHHOE BO3/CHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pacTUTENBHOTO U KHUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbI
npupoasl. Kpacueie kauru. Oco60 oxpaHseMble MPUPOJHBIE TEPPUTOPUU
(OOIIT). borannueckue caabl ¥ 300JIOTHIECKUE TTAPKHU.

OcHOBHbBIE MPHUHIIUIBI YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA U MPHUPOIBI.
PanmonansHOoe MpPUPOJONONB30BAHUE K COXpaHEHHWE OMOIOTHYECKOTO

pazHooOpa3zus 3emMin
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