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PABOYAS ITPOIPAMMA

o yuyeOHoMy npeameTy «buonorus»

(yriyOJeHHBIN YPOBEHb)
10-11 xmacc

CocraBnena B cootBercTBUM ¢ DenepanbHol paboyeil mporpaMMoin CpeHero 00Iero
oOpa3oBaHusl 110 npeaMeTy «buonorus» yriyOaeHHbINH YPOBEHD.
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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (eepaabHoil pabouel mporpaMmMbl BOCIIUTAHHUS.

VYyebuniii npeamer «buonorus» yriayOnénHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHOW obnactu «EcTecTBeHHO-
HayuyHble mpeaMers». CormacHo monoxeHusm OIOC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennrann  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
IpU3BaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIKMM, CPEIHUM
001IKUM, cpeTHUM MTPOoGEeCCUOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 DJTHX Y4YEeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHNue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpoQopueHTalMeld O00yYarolUuXCcsi U CTUMYJIUPOBAHUEM
MHTEpECca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIMIUHON, SKOJIOTUEMN, ICUXOJIOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonorus" maér mpencraBieHue o
Heau M 3ajadax u3ydeHus: yuyeOHoro mpenmera «buonorus» Ha yriyOn€éHHOM
YpOBHE, onpeensieT 00s13aTebHoe (MHBAPUAHTHOE) MTPEAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAHHME 1O Ppa3fenaM U TeMaM, paclpeesieHne 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YE€OHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTro Tmpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu3oBaH MPUHLMI TMPEEMCTBEHHOCTH C H3y4YeHUEM OMOJOTMM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogaps 4YeMy MOpOCMaTpUBaETCA
HAIlPaBJIICHHOCTh HAa  MOCIEAYIONIee  pa3BUTHE  OUOJIOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEICTABIECHUNA O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHo cpene. B
nporpaMme no OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMmera
«buonorusi»y B peammzaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMbBIM
JUYHOCTHBIM, METAlpeAMETHbIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YpOBHE CpeHero oo1ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruueckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciidpenre U yriayOsjeHue 3HaHMM o0ydYaroIMXcsi O JKMBOM IPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM W OHOJOTHUU Pa3BUTHS,
TeHETUKH, CEICKINN, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buomorus» Ha yriayOleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHHUIO
Ouosjornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEJIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COACPKAHHsI COCTABIISCT CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMIOJYYCHHBIX TP H3YYCHUH  OOydYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHWS TOJNYYarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNOBEeKa, OOIMUX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHNUS TPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIEAYIONIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMHH, Teorpaduu U MaTEMATUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIA TOAXOAbl K H3YYCHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JJI YKUBBIX
CUCTEM Pa3HOTO YPOBHsS OpraHU3alliH, YBOJIOIUNA OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHEHHs OHoJIoTrH4YecKoro paszHooOpasms miaHeTsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOTUN DPA3BUTUS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTMM U CHHTETUYECKOUN
OMOJIOTHH, aKTyalIH3UPYIOTCS 3HAaHMS OOydYaroIMXCs MO OOTaHWKE, 300JI0THUH,
aHaromMuu, Qusnongoruu uenoBeka. B 11 kiacce wu3ydaroTcss 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnnii mpeamer «buonorums» mpuszBaH  00ecmeunTh  OCBOCHHUE
00yJaronmMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHIIUIIOB U MPABUII,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAIINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, IPUKIIAHBIX ACTIEKTaX OMOJIOTHMYECKUX 3HaHWM. J[iis
pa3BUTHS M TOJJIEPKaHUS HMHTEepeca OOydaromuxcs K OHOJIOTMM Hapsiay Cco
3HAYUTEIILHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKaHUH MPOTPaMMBI
1o OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WMIM MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIIEHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenps u3yuenus yueOHoro npeamera «buonorus» Ha yriyOi1EéHHOM ypoOBHE —



OBJIaJIcHUEe  OOYyYaloIUMUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra u MpuoOpeTeHue yMEeHUu
UCIIOJI30BaTh 3TH 3HaHUS B (POPMUPOBAHUM MHTEpECA K ONpeAesIEHHON 00yiacTu
npo(ecCHOHANBHON JIEATEbHOCTH, CBSI3aHHOM C OMOJIOTHEN, WM K BBIOOpPY
y4eOHOTO 3aBEICHHS JIJIs1 TPOJIOJDKEHUS OMOJIOTHYEeCKOT0 00pa3oBaHus.

JoctiwxkeHue 1enu u3ydeHus yuyeOHoro nmnpeamera «buomorus» Ha
yriyOJn€HHOM YpOBHE 00€CTIeUMBAETCS PEICHUEM CIIEIYIONIUX 3a0a4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIaX, COCTABJISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOEHHUH, MHOTO00pa3vM M OCOOCHHOCTSAX OHMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BhIIAIOIMIUXCA OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHWE OO0YyYaloUuIMxcs C METOJAAMM MO3HAHHUS >KUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTHM U OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJNeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOrUH, MaJeOHTOJIOTHUH,
DKOJIOTHH);  METOJaMH  CaMOCTOSITEIPHOTO  TPOBEACHHS  OMOJIOTHYECKHUX
UCcclieoBaHMid B Jabopatopun W B mpupone (HabOmroIeHue, W3MepeHue,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIU3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYIO WH(OPMAIUIO; MOJIb30BATHCSA
OMOJIOTMYECKOH TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-3KOHOMMYECKHMMHU M  3KOJOTHYECKHUMHU
npo0ieMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOCH NEATENBHOCTH I10
OTHOIIICHUIO K OKpPY’KaloIIeH NpUpPOTHON cpejsie, COOCTBEHHOMY 3JI0POBBIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH U  COONIOJATh  MEPHI
npodriakTHK WHOEKITMOHHBIX 3a00JI€BaHM, TIPaBUIa TTOBEJCHUS B TIPUPOJAC U
oOecrieueHns 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAITHBIX
CUTyallUsiX MPUPOJHOTO M  TEXHOTCHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUSA B 00JIACTH OMOJIOTHH;

pa3BuUTHE Y OOYyYAIOMINXCA UHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IMPOILIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOsieMamMH, METOAOJoTruen
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUSI AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, PeIIeHHs] OMOJIOTMYECKUX 3a7a4, MOAEIUPOBAHUS OMOJOTMYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIHMTAaHUE Yy 00YyYaIOIIKXCs [IEHHOCTHOI'O OTHOIICHUS K KUBOM MPHUpPOJE B
1IEJIOM M K OTJICJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,



TEeHETUYECKOM TpPaMOTHOCTH, OOWIEH KyJIbTYpbl MOBEACHHUS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUYHbIX 3HAHUN;

npuobpeTeHrne  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallMOHaJIbHOM
NPUPOJIONOIB30BaHUU (COOJIOICHUE TpaBUJl TOBEJICHUS B MPUPOJIEC, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTHUKKA — 3a00JICBaHUM,
obOecrnieueHre OE30MAaCHOCTH JKU3HEICATCIILHOCTH B YPE3BBIYANHBIX CHUTYAIIHIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM )KU3HU;

CO37laHUE  YCIOBUWA  JUIsi  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
UHIVBUY AIbHON o0pa3oBaTeIbHOM TPaeKTOPHH, CIOCOOCTBYIOLIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMNPEIEICHUIO, B COOTBETCTBUU C
WH/IMBHUIyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHoHa.

OO1iee yMcao yacoB, OTBEACHHBIX HA U3y4YeHHE OMOJIOTHHU Ha yriyOJeHHOM
YpOBHE cpeaHero odiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hepenmo), B 11 kimacce — 102 ygaca (3 gyaca B HeJeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJOTUM
OCYIIECTBIISIETCS, ¢ Y4ETOM CHEIU(PHUKU €ro COACpNKAHHWS M HAMpaBIECHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00yUEeHUU OMOJIOTHH Ha YriTyOJIEHHOM YPOBHE
SBIIICTCS TIPOBEJCHUE JIA0OPATOPHBIX M MPAaKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBIMOJHEHUN MPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX padoT,
TEMaTHUKa KOTOPBIX  OINpEeNseTcs Y4YUTelleM Ha OCHOBE HUMEIOUIUXCS
MaTepPHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMmbl, BBIIECICHHOE KYpcusoM, HE BXOAUT B MPOBEPKY
rocyJilapcTBeHHOM utorosoi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHAsE Hayka. KpaTkast HCTOpust pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HCCIECAOBAHUS B
OHOJIOTHUH.

3HadyeHue Onojgornu B (HOPMHUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHHUe OHMOJOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoHcTpanumn

[Toprpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMOJIOTMUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEeMbI U MX U3YyYeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBAa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCIIPOM3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT 1 PA3BUTHE.

YpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreouenoTuueckuit), oOuocdepusiii. Ilpouecchl, Npoucxondlie B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKN JXKUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Martepud. Hayku, nu3ydaroniume >KxMBbl€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenune xuBBIX cucteM. MeToasl Ouonornyeckoil Hayku. HabGmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alM, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCHUMOM mnepemMeHHOU. IlmaHmpoBanue skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTE.
Pa36poc B Ouonornmueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYyYCHHBIX
pe3ynbTatoB. [IpuymHBI HCKa)XXEHUA pe3ysbTAaTOB JKcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn

Tabmumer u cxeMbl: «OCHOBHBIC TIPHU3HAKH JKU3HM», «buomorndeckue



cucrembl», «CBoiiCTBa KHUBOW MaTepun», «YPOBHHU OpraHU3ALUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJloBeuecKkoro opranusmay, «buoreonenos», «buocdepa», «Meroabl
V3Y4YECHUS )KUBOU MPUPOJIBD».

O6opynoBanme:  jaboparopHoe  oOopymoBaHHE  JUIi  IIPOBEICHUS
HAOJIIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuME pa3IUYHBIX METOHOB MpPH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Krnerka — cTpykTypHO-QYHKIIMOHAJIIbHAS e€QuHUIA >KuUBOro. Vcropus
oTKphITHS KiIeTKU. PaboTh! P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

MeTroapl  MOJIGKYJSIPHOM HW  KJIETOYHOM  OWOJIOTHH:  MHUKPOCKOMUS,
xpoMmarorpadusi, »MeKTpodopes, METol MEYEHBIX aToMOB, auddepeHIanibHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKcupo8anHvlx
K1emoK. DINEeKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. Jlesenryk, T. IlIBann, M. llneitaeH, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOID,
«Hctopus pa3BUTHSI METOJIOB MUKPOCKOITHM.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHUKPOMpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «l3ydueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomatorpadusi, a3nexTpodope3, audpdepeHianbLHoe eHTPUGYrupoBaHuUE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MHUKPO- M YJIbTPAMUKPOAJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENsd, pearcHTa, y4acTHUE B CTPYKTYpPUPOBaHUHU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, X OMOJOrHYecKas
poib. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelIeCTBA KIETKA. buonornueckue mnoiauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeskoBoi Mojekysbl. [lepBuunas
CTPYKTypa Oenka, MNeNnTuaHas CBA3b. BTopuyHas, TpeTUYHas, 4YETBEPTUYHAs
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Krnaccuduxamuss — Oenkos.
buonorunyeckue Gpynkmun 6emkoB. [Ipuonasi.

YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.



O6mmit maH cTpoeHuss W (UBHKO-XMMUYECKHE CBOWCTBAa  YTJIEBOJIOB.
buonornyeckre GyHKIMH YIIIEBOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHbie cBoiicTBa. Kitlaccudukanus nunuaos.
Tpurnunepunpl, Qocpoaunuasl, BOCKH, CT€pOoHIbl. buosornueckue QyHKUNAN
munoB. O0mIe CBOMCTBA OMOIOTHYECKHUX MEMOpaH — TEKY4IECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJYTIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hykneotunpl. [Ipunnun kommementapuoctu. [IpaBuno UYapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue gpynkunun JTHK.
Bunsl PHK. ®ynknuu PHK B kierke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornyeckue ¢pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUNKH, UX (PYHKIUU B
kietke. [pyeue Hykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas OHOJOTHs: OMOXUMHYECKUE U OMO(DHU3NUECKUE HCCICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyn. Mooeruposarue
CMPYKmypvl U QYHKYUti OUOMONIEKYI U UX Komniekcos. Komnvromepuoiil ousaun u
opeaHudeckull cunmes OUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toprpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrmipenieieHne XUMHUYECKHMX JJEMEHTOB B  HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas Ta0iauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJIEKyJbl BOJbI», «BellecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHUE MOJIEKYII
yrieBoaoBy, «CTpoeHne MoJIeKyan JUnuaoBy, «HyKIenHOBbIE KHUCIOTBHIY,
«Ctpoenne Monekybl ATOy.

OO6opyoBanue: XUuMUYECKas ocya U 000pyA0BaHHE.

JlabopaTtopnas paGora «O0Hapy)keHUEe OETKOB C TOMOIIBIO KAYECTBEHHBIX
peakum».

JlaGoparopnass  paGora  «lccrmemoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunel KIETOK: »yKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-
(yHKUHOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHne mpoKapruoTHIECKOM KiIeTKU. KiieTounast cteHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpPOCHHSI TeTepOoTpOoPHONW u aBTOTPOGHON MPOKAPHOTUUECKUX
KJIETOK. MecTo 1 poJib MPOKapHuOT B OMOIIEHO3aX.



Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTHYECKOU KJIETKH.
[Ina3zmatuueckas wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcnopT BelECTB yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas aud@ysus), aKTUBHBIM (IEPBUYHBIA W BTOPHYHBIN
aKTUBHBIA TpaHcmopT). [lomynponuniaemocts MeMOpaHbl. PabGoTta HaTpwii-
KaJIMEBOT'0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (paromuro3. Dk3o1uTo3. Kietounas
creHka. CTpykTypa U QyHKIIMM KJIETOYHOM CTEHKH PACTEHH, rprOOB.

[uronnasma. Lluto3one. [{utockener. [IBuxenne nuromiazmbl. OpraHouIbl
kiaeTkd. OnHomMeMOpaHHBIE OpPraHOWIBl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapat T'onbmku, JTU30COMBI, UX CTpoeHHe M (QyHKIHH. B3auMocBssb
OJIHOMEMOpPaHHBIX OPraHouIOB KiIEeTKH. CTpoeHue TpaHyIspHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyssipHbIA)  SHIOIUIA3MATUYECKUN
petuxynym. CekperopHast QpyHkuus anmapata ['onbmku. Moougurkayus b6enrkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcmopT
BEIIECTB B KileTKe. Bakyoun pacTuTenbHbIx KieTok. Kietounslii cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
LIpoucxoorcoenue mumoxonopui u niacmuod. Cumouozenes (K.C. Mepeackosckuil,
JI. Mapeynuc). Ctpoenne m (YHKIIMA MUTOXOHIpUK W Iuiactuia. IlepBuuHEIe,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (POTOCUHTE3UPYIONIUX  DYKAPHOT.
XJ0pOIIaCThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanubie opranousl kieTku CTpoeHue U GyHKUUHA HeMeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsl. IIpomesxcymounvie Quramenmol.
MukpodunamMeHTsl. Axkmunogvle Muxpoguramenmol. MBIIIEUHBIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. Knetounbrit
ueHtp. CrpoeHre W JBUKEHUE JKITYTHUKOB U peCHUYEK. MUKpOTpyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. O6onouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HWHTeppazHOM dnpe. Iyxpomamun u eemepoxpomamun. benaxu
XpOMaTWHA — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mmumose. Hoepmblil
Mpaucnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK IYKapHOT
(pacTUTEeNBHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanuu

[Toprpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumbsl 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOH KieTkn», «CTpoeHue
KUBOTHOM  KiIeTknW», «CTpoeHue  pacTUTEeNbHOM  KieTku», «CTpoeHue



MUTOXOHAPUMNY, «SA1po», «CTpoeHHe MPOKApUOTUUECKON KIETKI.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpraHu3MOB).

IIpakTuuyeckasi padora «l3yyeHrue CBOMCTB KJIETOUYHON MEMOpaHbD.

Jlabopatopnas pabGora «VccienoBanue IuiazMosM3a M Jeria3Moin3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas  padora  «/3ydyeHwe  ABMKEHUS  LUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB U NpeBpalleHUe JHEPTUM B KJIETKe

AccUMMITALINS U AUCCUMUIISILIUS — JIBE€ CTOPOHBI MeTaboin3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIA. YuacThe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpPreTuueckoe oOecrnedeHne KieTKu: mnpeBpamieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakliuid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHMYECKHUX KaTalau3aToOpoB. bemku-
AKTUBATOPHI W OCNKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peaKIuii OT pa3IMYHbBIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BEHIECTB B KieTke. {DOTOCUHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunmes y oaxkmeputi. Ceemocobuparowue
nUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B mpoLecce
¢dotocunteza. CBeroBas u TeMHOBas Gazbl. Pomoovixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3iaudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHne (POTOCUHTE3A.

XEMOCHHTES. PaznoobOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, KeNe300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspobHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okucClIeHUE, WM KIETOYHOE JIbIxaHue. Poib MUTOXOHIpUH B
nporueccax ouongornyeckoro okucnenus. [Huknnueckue peakiuu. OKUCIUTENbHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes
AT®D: paboma npomonnou ATD-cunmaszwl. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BelecTB mnepes; aHadpOoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu



[Toptpetst: k. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y, « DHEPreTHUecKuil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3).

OO6opymoBaHHEe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTopnas pa6ora «V3ydeHne (¢epMEHTATUBHOTO pacCIlEIICHHS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIIETKAX).

JladbopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHHTE3a |
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMaLMs U peau3alus eé B KIeTKe

Peakunun matpudHoro cuHte3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON MHGopmanuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmaTpuuHblii cuHTe3 PHK. IlpmHummsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosus Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubGocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepoHa (®. XKaxo0, XK. Mano). Moaexyrnapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounbIl romeocTas.

Bupycer — Hexerounbie hOpMBI )KU3HU U oOHraTHbie mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazos.
Obpamnasa mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIIN/, COVID-
19, conmanbHpie U MEAUITMTHCKUE TPOOTIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuwiux maccugos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyume.
lIpoepammupyemvie pynkyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /1. 1. UBanHoBCKUI.

Tabmuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyche»,



«bakrepuodarmy.

IIpakTnueckas padora «Co3iaHre MOJIEIIA BUPYCA.

Tema 8. 7/Ku3HeHHbIN HUKJ KICTKH

Knerounsii 1uuki, ero mnepuoiabl W perynsuua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TMpoLieccoB, MpoTekaroumx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecuHteTMdyecknii  (MMOCTMUTOTUYECKUM),  CHHTETHUYSCKHUH  H
MOCTCUHTETUUECKUH (MTPEMUTOTUYECKUI) TIEPHOIbl UHTEP(DA3bI.

Marpununbii cunre3 JIHK — pemmkanwms. [Ipunnuner pernmmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIIIEIBbHOCTD.
Mexanusm perukaiuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenmomepsl u

TeaomMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuoTuIll. JIUIJIOWIHBIA W
rariouJHbeli  HaboOpsl  XpoMocoM. ['oMonoruusnble xpoMocombl. [lonoBbie
XPOMOCOMBL.

Henenne xinetkn — wMuTo3. CTaauM MUTO3a M IPOUCXOSAIIME B HHUX

npoueccsl. Tunbel Muto3a. KaproknHe3 U 1UTOKMHE3. bruonorudyeckoe 3HadyeHuHe
MHUTO3a.

Perynamusa MUTOTHYECKOTO LMKIA KIETKU. [Iporpammupyemasi kieToyHas
ruoesp — arnomnTos.

Knerounoe smpo, XxpoMocombl, (DyHKIIMOHANIbHAs TEHOMUKA. Mexanusmul
nponugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «lL{ugposas
K1emKa» — buourngopmamuyeckue Mooeniu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBI TUKI KIETKW», «Murtos», «CtpoeHue
xpoMmocom», «Permukarus JJTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MUTO3 B KJIeTKax
KOPEUIKA JIyKa».

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKpPOITpENapaTax».

JlabopaTtopnas padora «Habmonenre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpernapaTax)y.

Tema 9. CTpoenne u QyHKIUM OPTaHU3MOB

buonorunueckoe pazHooOpa3zue OpPraHu3MOB. OHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOOEHHOCTH ~ CTPOCHHMSI M JKU3HEACATENBHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIC TPUOBI, OJHOKJICTOUYHBIC
BOJIOPOCJIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.

B3anmocCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanum pacreHuii. TuUIBI  pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,



MOKPOBHAs, MPOBOJAIIASA, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacioNiOKEHHs TKAaHEH B OpraHax pacTEHUU.

TkaHU XKUBOTHBIX U YEIOBEKA. THIbI dKMUBOTHBIX TKAHEH: 3MUTEIIMAJIbHAS,
COCMHUTENbHAS, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (DYHKUUNA U
pacmnoJIOKEHUSI TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTAaHOB KUBOTHBIX U YeJI0oBeKa. DYHKIIUU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THIIbI COEIUHEHUS KOCTEN.

JIBl>keHHEe  OpraHu3MoB.  [IBM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEO0OMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBI M HACTUU. JIBMJKEHME MHOTOKIJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbIeyHas cucreMa. Pediiekc. CkeneTHbIe MBITIITBI U UX padoTa.

[Iutanne opranusmoB. [lormomeHune BOABI, YIVIEKHACIOrO Ta3a |
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHne >kMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKJIETOUHOE mnuiieBapeHue. [IuTtanne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble keneswl. llnmeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. JIpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HIOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUL U
miekonuTaromux. Perymsus apixanus. J{pixatenbHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMbl PACTECHUM.
TpancopT BemecTB y KHUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KkpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla v €€ peryisius.

Brinenenne y opranumsmoB. Beinenenue y pacrtenuid. Beigenenwe y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. DPuiabTpanus,
CeKpelurs U 00paTHOE BCAChIBAaHHE KaK MEXaHW3Mbl paOOTHI OPraHOB BBIIEIICHUS.
CB43b MOJIOCTHU TeJNa C KPOBEHOCHOM U BBIJCIUTENILHON cuctemMaMu. Boiienenue y
MO3BOHOYHBIX JKMUBOTHBIX U uenoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
HedpoHa. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3ammUTa Yy MHOTOKJIETOYHBIX PACTEHUM.



Kyrtukyna. Cpenctsa macCUBHON U XUMHUUYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBIA UMMYHUTET. BpoxaEHHBIA W NpUOOPETEHHBIN CcrHelUPpUUECKUn
UMMYHHTET. Teopusi KJIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocasiutrenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte W perynsauus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts u  perynsauus y
pactenuii. PocToBble BelecTBa U UX 3HaYCHHUE.

HepBHas cucrema u pednekropHas peryisiuus Yy XUBOTHBIX. HepBHas
cucTeMa M €€ OTHAEINbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKHUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pednekc u
pednexropHas ayra. besycinoBHbIe U yCIIOBHBIE pe(IICKCHI.

['ymopanpHass peryisinys M SHIOKPUHHAS CUCTEMA >KMBOTHBIX M 4YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW W 3HJIOKPUHHOM cucTeM. [unoranamo-runoduiapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubl U cxembl: «OJHOKIETOUYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocinm», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PAaCTEHHI»,
«CucreMbl  OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembry, «CTpoeHue CTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET 4eI0BEKa,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMaY, «Hepanas CHUCTEMA, «Koxay, «MprIeunas CHUCTEMAY,
«BpienutenbHas cucTeMay, «IDHIOKpUHHAsA cucteMa», «CTpOEHHE MBI,
«Mmmynuter»,  «KuiiedHonosiocTHeie», «(Cxema  TNUATaHUS  PACTECHHII»,

«KpOoBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapum», «BHyTpeHHee cTpoeHue n0JeBoro 4epns», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkum», «HepBHas ~— cucrtema
npecmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaroIuX», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOMpEenapaThl OAHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHHBI MOJIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKUX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repbdapuu
pacTeHUM pa3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparsl JKMBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,



o0opy0BaHuE JJI IEMOHCTPAIMH MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeJIKoB Mo AeilcTBrueM (hepMEeHTOB, 000pyI0BaHUE IS
JIEMOHCTPALUU OIBITOB MO U3MEPEHUIO KUZHEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JBIXaTENIbHBIX JBUKEHUI, MOJICJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHel pacTeHUI.

JlaGoparopHas padora «I3ydyeHue TKaHEe )KUBOTHBIX).

JlabopaTopHnasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHOXkeHUE U pa3BUTHE OPraHM3MOB

@opMbl pa3MHOKEHHUSI OpraHu3MOB: Oecrojioe (BKIJIOYasi BEr€TaTUBHOE) U
nosioBoe. Buael  Oecrosoro  pa3MHOXKEHHWSA:  IMMOYKOBAaHUE,  CIOPYJISAIUS,
dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmHoxeHue. IlonoBbie kineTku, wik rametsl. Meino3. Craaun
Mmeno3a. [loBegenne xpomocoM B menose. Kpoccnarosep. buomorndecknii cMbICIT
M€l03a M IIOJIOBOTO Tporecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoapieBoe pa3Burue. ['ameroreHes y ;kUBOTHBIX. 110J10BBIE KENE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHHe ©  SMOPHOHAIBHOE pa3BUTHE KUBOTHBHIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunuposantoe u HedepmuHuposanuwoe Opoobaenue. brnacmyna, munsi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMMTAIONMIUX. 3apOJBIIICBbIE JIMCTKU
(racTpyssinus). 3aKiaaJKka OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIIMSAHUE YacTed pa3BUBAIOUIETOCS 3apoibliia (dMOpUOHAIbHAS HWHAYKIHUA).
3aknagka IUIaHA CTPOEHUS JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BriusiHne Ha 3>MOpUOHANBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pas3Butne >xuBoTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
Hempsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 U HEMPSIMOIO
pa3BUTHUSI, UX PaACIPOCTpaHEHHE B MPUPOE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJIsSiliuy POoCTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKHE MPOIIECCCHI.

PasmHoxenne u pasButue pacteHui. ['amerodut u cmopodur. Meiio3 B



KU3HEHHOM IHMKJe pacTeHuil. OOpa3oBaHue crop B TMpolecce Menosa.
l'amerorenes y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3MBbl PETYJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXeHHE», «TuIBl Oecronoro
pasMHOXEHUsD», «Pa3MHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHHE TUAPB, «Meio3y, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHuUe
AULEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHesan, «lIpsamoe u
HENpsAMOE pa3BuTHE», «Pa3BuTme Mauckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHU», « KU3HEHHBINA IUKII
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXxa», <OKU3HEHHBIM LUK
NAroOPOTHUKA, «KU3HEHHBIN UKII COCHBDY.

OO6opynoBaHKe: CBETOBOM MHMKPOCKOI, MHKpOMIpemnapaThl SHUIEKIECTOK H
CIIEpMaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JAATYIIKHY.

JlaGopaTopHas padora «l3ydyeHue CTpOCHUS TOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrpisiBIIeHHE NPU3HAKOB CXOACTBA 3apOJIbILIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHe OpPraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTEeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHMKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. Konbnosa, H. Y. Basunosa, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, ANbTEPHATUBHBIC MPU3HAKKA, JOMHUHAHTHBIM U PELECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUS, THOPHUIbI, TEHOTHUII, (PEHOTHII.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIAOJOTUYECKHUM,  [HUTOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU .

JdemoHncTpanuu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.



Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMbI CKPEITUBAHUS.
Jlabopatopnas paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

UCCIIENOBAHUN).
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eMHO00pa3usi THOPUIOB MepBOro nokojeHus. [IpaBuno goMmunupoBanus. Bropoit
3aKOH MeHensa — 3aKOH paclleIUIeHus NpU3HakoB. [luTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpENIMBaHus. [ umore3a YUCTOTHI FraMeT.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHbIM XapaKkTep HACJIECIOBAHMUS.
Pacmieruienue nmprusHakoB Mpy HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJIEIOBaHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JTUTUOPHUIHOTO
CKpPEIIMBAHUA.

CuemienHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuemieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

['eneTnka nmojga. XpoOMOCOMHBIM MEXaHU3M OINPEACICHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmprus3HakoB, CLHETVIEHHBIX C MTOJIOM.

['enorun kak nenoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIN aJulenu3M. B3auMOJEHCTBUE HEAIUICIbHBIX TI'€HOB.
Komnnementaprnocts. Onucras. [lonumepus.

I'eHeTuecKuil KOHTPOJIL PA3BUTUS DPACTEHUN, XMBOTHBIX M YEJIOBEKA, a
TakkKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUM.
['eneTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Tapa3suT» U «XO35MH — MHUKpOOMOM». ['@HeTHYeCKHE acCMeKThbl KOHTPOJISI U
M3MEHEHHUSI HACJIeJACTBEHHOW HH(OPMAIIUU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier u cxemsl: «llepBbIit U BTOpOit 3akoHBI Menaens», « Tpetuil 3akoH
Menpaens», «AHaIU3UpPYHOIIEee CKpenuBanue», «HemomHoe ITOMHUHUpPOBAHUEY,
«CrierjieHHOEe HACJIeIOBaHWE TIPU3HAKOB Yy JApo30huibl»y, «['eHeTHka Tmomay,
«Kapuotunn  uvemoBeka», «Kapuotun npozodumnbr»y, «Kapuotum OTHIED,
«MHOX€eCTBEHHBIN ajUIeNnu3mM», « B3auMo1eiCTBUE TEHOBY.

O6opynoBanue: MoAelb Mg JAEMOHCTpAallMd 3aKOHOB €JIMHO00pa3us
rUOpUJIOB TIEPBOrO TIOKOJEHUS U paCHICIUICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllM¥ 3aKOHA HE3aBUCHMOIO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIsS
JEMOHCTPAllUM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.



IIpakTnueckas padora «/3ydyeHune pe3yiabTaTOB MOHOTHOPHIHOTO
CKpEUIMBaHUA y AP030DUIBD».

IIpakTnueckas  paGora  «l/3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeapl npu  (popmupoBaHuM (PeHoTHUIIA.
N3menunBOoCTh Npr3HakoB. KauecTBEHHBIE M KOJUYECTBEHHBIE MpPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIEICTBEHHAS.

MopaudukanrmoHHas W3MEHYMBOCTh. Ponb cpenbl B (OpMHpPOBAHUU
MOIU(PUKAIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIN
pan u BapuarnmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHUYMBOCTH.

['eHoTunnueckas M3MEHUNBOCTh. CBOKMCTBA TEHOTUIMMYECKON N3MEHYMBOCTH.
Buipl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MYTAIIMOHHAS.

KomOunaTuBHasT W3MEHYHMBOCTH. Meio3 W TOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POIbh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IAHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHAbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUPOBAHHBIE MyTalMHU. SnepHbie W
HuToIa3MaTuyeckrue Myranuu. CoMaTUYecKUe W MOJ0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W HUX BJIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOIEecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacneacTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

OnuceHemuxa U 9NUSEHOMUKA, pOJb dNUSEHEeMUYeCcKux @axkmopos 6
Hacn1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JdemoHcTpanumn

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabmumet u cxeMbl: «Bugasl  um3MmeHuMBOCTHY», «MoauduKamoHHas
U3MEHYUBOCTHY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnonoTBopeHuey, «l'eHeTndeckue 3a00JieBaHUs YeoBeKay, « Buabl MyTaiuiiy.

O6opynoBanue: XuUBble U TepOapHbIE SK3EMIUIAPHl KOMHATHBIX PACTCHHH,
pucyHku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHUHNBOCTH.

JlaGopaTopHuas padora «HMccnenoBanne 3aKOHOMEPHOCTEMN
MOAU(UKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHMEe BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Myrtamuu y apo3opuiasl (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesoBeka



Kapuorun uyenoseka. MexayHapoaHas mporpaMma HCCIEAOBaHHUS T€HOMA
yejnoBeka. Meroabl  M3ydyeHUsT IE€HETHMKM  YeJIOBEKA:  IEeHEaJOTMYECKUH,
ONMM3HEIOBEIH, LIUTOTCHETUYECKHUM, MONMYJIIUMOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHoOe ONIPENIECIICHHE TE€HOTHUNA!
ITOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHKCIJE C MOMOIIBIO
[T11P-ananu3a. HacneacTtBeHHble 3a00ieBaHusl YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
Oone3Hu dYenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPeapacroioKeHHOCTHIO.
3HaYCHUE MEAUIHUHCKOW T€HETHKHU B MPEAOTBPALLICHUU U JIEYEHUH T€HETUYECKUX
3a0oeBaHUN 4YenoBeKa. MeauKo-reHeTUYecKoe KOHCYJIbTHpoBaHue. CTBOJOBBIE
KJIeTKU. [IoHSTHE «T€HETHYECKOTO Ipy3a». JTUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eHeTnyeckue ¢akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHHIO OKpY»Katolen cpefnl. ['eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JdemoHncTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4YeHHsS] TE€HETUKHU
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUS YeTTOBEKaY.

IIpakTuueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. CesleKiusi OpraHu3MoB

JlomecTuKanusg H CEJEKUUs. 3apOKICHUE CEIEKIMU M JOMECTUKALUU.
VYuenue H. WM. BaBumoa o IlenTpax mnOpoucXoxkACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHUN U MOPOJ]
#*uBOTHbIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacieAcTBeHHOM wm3MeHuMBoctTy H. WM. BaBunoBa, ero 3HadyeHue id
CEJICKIIMOHHOM paboThHI.

Metoapl ceneKkImoHHON palboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VIHINBU1y AJIbHBIM. Orarnsl KOMOMHAIIMOHHOMN CCJIEKIIUU. HUcneiTanue
NpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUHMOHHOM  paloThlI.
PagnanvoHHBI 1 XUMHYECKUM MyTareHe3 Kak UCTOYHUK MYTAalMi y KyJbTYPHBIX
dbopm opraHu3moB. Mcmonp30BaHME TEHOMHOTO PEIAKTHPOBAHHUS W METOOB
pexoMmOuHanTHBIX JIHK 17151 momydenust iCXoAHOTO MaTepuraia Ijisi CEeIeKIUU.

[Tomyyenue HOJIUILIIOUOB. BuyTtpusunosas ruOpuIn3aIus.
bnu3kopoACTBEHHOE  CKpelniuBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHOe
CKpelllUBaHue, WM ayTOpuauHr. 'erepo3uc u ero npuuuHbl. Mcnonan3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpuauzaunus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIUN PACTCHUI U )KUBOTHBIX. «3enéHas
DEBOTIOYUALY.



CoxpaHeHUE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKUX poAMYENd 1 CO3JaHUSl  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpanwenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOGbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30anus HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLe008aAHUL,
nepeoosuvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHncTpanuu

[Toprpersr: H. . Basuios, 1. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl u cxemsbl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW M3MEHYHUBOCTH,
«MeTtonpl cenekuumny, «Otnanéunas rubpuauzanusy, «MyTaresesy.

JlabopaTopHasi pabdora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUN U TIOPOJT
JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTueckas padora «lIpuBrBKa pacTeHHID.

Jkckypceusi «OCHOBHBIE METOJBI M JOCTHMKECHUS CEIEKUMU PACTCHUH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKast OMOJIOT U

OOBEKThI, UCHOJIL3yeMble B OHUOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170'¢ XapaKTEepPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJTYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOZenue. Mukpoouonoruueckuii cuHre3. OOBEKTbI MHUKPOOMOJIOTHMYECKHX
TexHosiorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LIEJIBIO MOJYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTpEYaroIrecs B IpUpoe OMOCUHTETUYECKUE My TH.

Kiterounas unxeHepuss. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. ComaTudeckass TruOpuAU3alUs W COMATHYECKUM
smOpuorene3. lcmonp30BaHWE TaruIOWIOB B CENEKIIMU pacTeHuid. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
SIMUEKJIETOK W KJIOHUPOBAHUE KUBOTHBIX. METO/ TPaHCIUIAHTALIMU SIJIEP KIIETOK.
Texnonozuu 0300po6eHUs, KYTbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOoMHass W Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U



koHcTpyupoBaHue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHUss W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  WHYKEHEPHH.
DKOJIOTUYECKHUE U 3TUYECKHUE MPOOJIEMbI TeHHON UHKEHEPHH.

Menuuunckue ouorexHonoruu. [loctrenomuas nugposas meaunuHa. [1LP-
JUarHOCTHKAa. MeTaOoJIOMHBIM aHAIM3, TEHOIICHTPHUYCCKHM aHaau3 IMpoTeoMa
YyeJjoBeKa ISl OLEHKH COCTOSIHUSL €ro 310poBbs. VICIOJIB30BaHHE CTBOJOBBIX
kineTtok. TapretHas Tepanuss paka. 3D-OunoumxkeHepus s pa3pabOTKU
(yHIAMEHTAIIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeH COueTaHHEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTUHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JIbI0 OO0ecreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycraHoBieHHE MONEKYJISIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepxamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/Mcrnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «[ ' eHHass HHKEHEPUSD».

JlabopaTtopHas padora «l3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOTYKTOBY.

JKekypeuss  «bHoTexHONOrMss — BaKHEWIIAsh MPOU3BOJMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apokaenue W pa3sBuTHE 3BOJTIONHOHHBIX MPEACTABJICHHMH B
OunoJiornu

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIB>xy1ye cuiibl 3BoIoIUK BUA0B 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXEHHUST OpPraHW3MOB, HACJICACTBEHHAas HW3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernueckor Teopuu HBomonmnu (CTD). HedrpanpHas
Teopusi sBoionu. CoBpeMeHHass SBOJIOIMOHHAS  Ouojorus. 3HaueHUE
ABOJIIOIIMOHHON Te€OopuU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsi: Apucrotens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. UerBepuxos, . 1. lImansraysen, Jx. Xonaein, . K.
benses.

Tabmuupr um cxembl: «Cucrema »xuBoi mnpupoasl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymecTB (mo Jlamapky)», «MexaHusm (GopMUPOBAHUS



MPUCTIOCOOJICHNA y pacTeHuid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTta nyremectBus Y. Japsuna», «Haxoaku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuectBoBanue», «llopoasl romy6eit»y, «MHoOroodbpasue KyiabTYpHBIX (PopM
KanycTbl», «[lopoabl 1OMalIHUX )XKUBOTHBIX», «CxemMa o0pa3oBaHusl HOBBIX BUJIOB
(mo Y. MHapBuny)», «CxeMa COOTHOIICHUS JBMXKYIIUX CHJI SBOJIIOLIMK,
«OCHOBHBIE MTOJOKEHHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ pe3yJIbTaThI

[Monynauus kak sneMeHTapHasi eAuHUIA BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKH TE€HETUYECKOTO pa3HoOoOpa3usi W CTPYKTypbl mnomyisuui. W3menenue
reHoOoH/Ia TOMYJSIMKA KAaK DJJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHJIbI) 3BOJIOUMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. [Jlpelid reHOB — ciiydaiiHble
HEHAIPaBJICHHBIC W3MEHEHHMS 4YacTOT aieled B momymsanusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco 2opaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnooopazusi: npudunsl u cieocmeus. llposenenue s3gpgpexma Opeticha cenos 6
oonvuwux u  manelx  nonyaayuAx.  Murpauun.  M3omAuMs  HOMyISUUN:
reorpadudeckas (IpoCTPaHCTBEHHAsS ), OMoIoTHYecKast (PErpoTyKTUBHAS ).

EctecTBenHblii oTOOp — HampaBiusoomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOIIMMA,  pa3pbIBAONIUi
(nu3pyntuBHbI). IlomoBoit oTO0op. BO3HMKHOBEHHE U HBONIOLUS COLUAIBHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHue — mpucrocoOieHudd y  opraHuzMoB.  Apomopdo3sl U
uanoanantanuu. [pumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrudYecKue,
dusnonornyeckue,  OMOXUMHUYECKHE,  TOBeAeHUYeckne.  OTHOCUTENbHOCTh
IPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKPOIBOIOIMHU. M3onsmus — kitoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUUYECKOe (reorpacduueckoe),
CUMITATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aIus,
rubpuan3zanus). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBaHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Pons  sBomtonMoHHOW Omosornu B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi 6Mopa3zHo0Opa3usi. MUKPOIBOJIOLMS M KOIBOJIIOLMS Mapa3uTOB U HX
x0351eB. MexaHnu3mbl (POPMUPOBAHUS YCTOMUMBOCTA K aHTUOMOTHKAM U CHOCOOBI
O0pBOBI C HET.

JdemoHcTpanuu

IToptpetsl: C. C. UerBepukos, 2. Maliip.



Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxyiiue
CWJIbl 3BOJIIOLUNY», «IKOJOTHYECKass M30JsLUs MOMYJISIUI ceBaHCKOU (openmny,
«l'eorpaduueckass WM307AUMSA  JIMCTBEHHMIIBI CHOMPCKOM W JIMCTBEHHMIIBI
naypckoi», «IlomysiuoHHbIE BOTHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
NEUCTBUA €CTECTBEHHOro oT0opa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«naycTpuanbHelii Menanu3M», «KuBble uckomaemeie», «I[[oKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantrauun», <«lIpucnocoOleHHOCTs OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l'eorpaduyeckoe BUI000pa3zoBaHUE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomunnounael pacteHuin», «KamyctHo-peneunsiii rTHOpuI.

Ob6opynoBanue: repOdapuu pacTeHU, KOJUICKIIUN HACEKOMBIX, Uyyuesa MTUILl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX NPHUCIOCOOJICHUI, 4Yydela NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BUAOB, O0Opa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTtopnas paGora «BbIsiBIieHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobrenus  OpraHusmMoB U HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3Bosouus u eé pe3yJabTaThl

Mertoapl  uU3ydyeHUsT MakpodBOJMOIMU. llaneoHToIOrMYeCKHE  METOJIbI
uzydeHus: osBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpPTaHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHUEe (IOpH U
dayHpl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumabl-
SHJEMHUKU U PEIUKTHI.

OMOpPHOJIOTMUECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
3BOMIOIMHU. ['eHeTHuecKkne MeXaHWU3Mbl HBOJIOLMM OHTOT€HE3a W TOSIBJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTWYHBIE  OPIaHBI.
PynumenTtapusle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKUe  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
I'omonornynsie reHbl. COBpEMEHHBIE METO[bl MOCTPOCHUS (PUIOTE€HETHUECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTAllMX U DBOJIIOLUSA TEHOMOB.

OOG1ue 3aKOHOMEPHOCTH (TpaBUiIa) dBOMIONUU. [Ipunyun cmenvl GyHKYuUIL.



HeoOpatumocTs 3Bomtonuu. AnantuBHasi panuanus. HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I ekkensb.

Tabmuubl 1 cxembl: «DWIOTCHETHYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Crerouedanby,  «Punuoputey,  «CemeHHBIE
nanopoTHukn», «buoreorpapuueckue 30Hb 3emin», «Jlpeid) KOHTHHEHTOBY,
«PenukThl», «HauanpHble cTaauu 5SMOpPUOHAIBHOIO Ppa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHb», «PyIuMEHTB,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI ueJOBEKa W IIKMMIIAH3e», «lJaBHBIE
HaIpaBJICHUS 3BOIONUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJTOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeACTaBICHUS O 3apOKJICHUU JKU3HU (KPEALOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxxaenue sxu3Hu U aCTPOOUOIOTHS.

OcHOBHBIE ATaIlbl HEOPraHNU4EeCKON HBOJIIOLIHH. [InanerapHas
(reosoruyeckasi) HBOJIONUSA. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTB Hu3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
OOpazoBanue mnoaumepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. W.
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnjeitHa, TeHeTHYeCKasi TUTIOTe3a
I'. Ménmnepa. PuGosumel (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emnm u Mmeronsl €€ wuszydeHus. lVIckomaeMble OpraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTedbHass W a0OCOJIOTHAs
reoXpoHoIorus. I'eoXpoHoornueckas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauaneHble 5sTanbel opraHuyeckoil sBoironuu. [losBieHue ©W HBOIIOLMS
NEPBBIX KIETOK. DBOMtONUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTIIEHKH KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOTEHEe3). DBOIIONUOHHOE TTPOUCXOXKICHUE
BUpycoB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3mMoB. Bo3HHKHOBeHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMH BBICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuil. Bpixon pacrenuid Ha cymy. llosBieHuWe CHOpOBBIX pPAacTeHUU U
3aBoeBaHME UMH cylmnd. CeMeHHble pacTeHus. [IpoOMCXOXKJIEHHE IBETKOBBIX



pacTeHUN.

OcCHOBHBIE 3Talbl 3BOJIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIIEGHUE COBPEMEHHBIX
tunoB. [lepBble XOpa0OBbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONUS MMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxnaeHne MIEKOMUTAIONUX U
ntul. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH >KMBOTHBIMU CYIIH.

PazButne xu3HM Ha 3emie MO 3paM M NEPHUOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTEepUCTHKa KJIWMara U
reoJIorTn4ecKkux mnpoueccoB. [losBieHHE M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA Fa30BbIi cOCTaB aTMOC(hephI.

MaccoBble BBIMHUPAHHSI — 3KOJOTHYECKUE KPU3UCHI mpouuioro. [IpuduHel u
CIEACTBHSL MAacCCOBBIX BbBIMHpPAaHUM. COBPEMEHHBIN JKOJOTMYECKUA KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopasHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHmyeckoro mupa. [IpuHnumel Kiaccuukauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYMIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [{x. Xonneiin, I'. Ménnep, C. Mumep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanmbl  HEOPraHWUYECKOW  ABoNOUMM»,  «l['€oXpoHOJOrMyeckas  mIKamgay,
«HavanbHble 3Tanbl OpraHUYECKOU 3BOJONUNY, «Cxema o0pa30oBaHUS 3YKapHOT
nyTéM cumouoreHeza», «Cucrema XuUBOM Npupoab», «CTpoeHUEe BHUPYCaY,
«Apomopdossl  pactenuity, «Punuodute, «OIHOKIETOUHBIE BOJOPOCIHY,
«MHorokiierounsie Bogopocin», «Mxu», «llamoporHukm», «l'oocemeHHbIe
pactenus», «OpraHbl IIBETKOBBIX pacTeHHI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimmey, «KumedHomnoiocTHwIEY,
«IInockue YyepBU», «Ynenucronoruey, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikarommecs», «lItunp», «Muekonutaromue», «Pa3BUTHE KHU3HU B
apxeuckon spey», «Pa3zBuTHE )XU3HU B IIPOTEPO3OMCKON 3pey», «Pa3BUTHE KU3ZHU B
NaJIC030MCKOM 3pe», «Pa3BuTHe KNU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO301CcKOM 3pey», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapud pacTeHUN pa3IMYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJICKIIUH
WUTJTIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia ITHI[ W 3BEpEW,
KOJUICKIIUH OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKM OPTraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sa0opatopHasi padora «MogenupoBaHUE ~— ONBITOB



Mumnnepa—tOpu 1o nzydeHuto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSUHEHUN B
NEepPBUYHON aTMochepey.

JlaGoparopnasi padora «/3ydueHue M ONMCAHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnuyeckas padora «l3ydeHue OCOOEHHOCTEW CTpOEHUS pacTEeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «l/3yueHne oCOOEHHOCTEH CTPOSHUSI TTO3BOHOYHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl n 3anaum anTponosiorun. MeToasl aHTPOIIOJIOTHH.

CraHoBi€HUE MPEACTABICHUN O IMPOUCXOXKICHUU 4YeJIOBeKa. PenuruosHbie
BO33peHUsA. COBpEMEHHbBIC HAYUHBIE TEOPUH.

Cx0z1cTBO YenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHNE YEIOBEKA.
CBugerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJIbHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHIECKHE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBeJieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU CUTHAIIBHOM
CHCTEMBI.

JBrxymue cuibl (hakTOphl) aHTPOMOreHe3a: OUOIOTHYECKHE, COIUaTbHBIC.
CooTHollleHue OMOJIOTUYECKHUX U COIIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTauu aHTpororeHe3a. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IBI — OOIINE NPEIKH YeT0BEKOOOPa3HbIX 00€3bsH U
JMOIed. ABCTPAJIONUTEKU — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMelnbli, IepBbIe
V3TOTOBJIEHUS OPYAHM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBexk reiaenpOeprckuii — 0oOmMMA  MPeIoK
HEaHJIEPTaJbCKOr0 YEJIOBEKAa U YEJIOBEKA pa3yMHOro. UenoBEK HEaHIEPTAIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMIA YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TaneoreneTrka U MaJeOreHOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUAX
yesjoBeka. MyTalmoHHbIN mporiece u nosumopdusm. IlonmynsiiimoHHBIE BOJIHBI,
apeid reHoB, murpanus U «3(PQGeKT ocHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Uenoseueckue pacel. [loHsate o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajO-HETpoujHAas  (PKBATOpUAJbHAs),  MOHTOJOHUIHAsS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBO  4yenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacHU3Ma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Brnusaue reorpadguueckoit cpeapl M apeiia reHOB Ha MOPQOJIOTHIO U



(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapHble  MeToabl B (usnueckoit  (OMOJOTHUYECKOM)
AHTPOIOJOTUU.  DBOJIOLMOHHAS ~ QHTPOINOJOTHS W MNAJICOAHTPOMNOJIOTHUA
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble UCCAEIOBAHUS MPUPOJBI YEIOBEKA.
Uccnenoanune KO3BOTONUN OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. dapsun, JI. Jluku, f1. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKENeT YeloBeKa W CKEJNeT [IUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIUOHHOE
IpEBO  4eJoBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOAIININY, «JleHncoBckuid yenoBek» «Heanaepranpub»y, « KpomMmaHbOHIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNN YETOBEKa», «Pachl 4ETOBEKAY.

OGopymoBanme: MyJSKM  OKAMEHEJIOCTEH, MPEeaMETOB  MaTepHUabHON
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykiuu (pororpadum) xapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHHS UeIOBeKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIb
yepena 4YeaoBeKa W 4Uepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKa M KHUCTH
IIMMIIAH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

JlabopaTtopnas padGora «V3ydyeHne o0COOCHHOCTEH CTpOEHUs CKeJeTra
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «l3yueHue 3KOJIOrMYECKUX aJlanTallil YeIOBEKAY.

Tema 6. Jkojoruss — Hayka O B3aNMOOTHOIIEHUSAX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxkaeHue u pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. Cykau€éBa. Paznensl u 3agaumn
3Ko0JIoruH. CBS3b DKOJIOTUU C IPYTUMH HAYKAMU.

Meroapt sxonorun. [loneBsie HAOMIOACHHS. DKCIIEPUMEHTHI B OKOJIOTHU:
npUpoAHbIE U JlabopaTropHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIlel cpeibl: JIOKaIbHbIN, peTUOHATILHBIN U T100abHBIN.

3HAYEHHE OKOJIOTUYECKUX 3HAHUWA ISl YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHME KAK OCHOBA CBA3EH 4YenoBeuecTBa ¢ mpuponoil. dopMupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW IPaMOTHOCTH HACEJIEHUS.

JdeMoHCcTpanuu

[Moprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3gensl sxonorum», «Metoabl skomorum», «Cxema
MOHHUTOPHHTA OKPYKAIOLIEN CPEIIBD».

JlabopaTopHas padora «3yueHue METOJI0B HKOJIOTHYECKUX



VICCIIEJOBAHUID.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

DkoJsiornyeckue (pakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
9KOJIOTMYECKUX (PAKTOPOB: abHOTHYECKHE, ONOTHUECKUE, aHTponoreHHble. O0mume
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢akrtopel. CBeT Kak sKojorumyeckuid Qaxrop. eicTBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHTrHaibHas poJib CBETA.
DoTONepPUOaN3M.

Temneparypa kak nskonorudyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skojormyeckuii (akrtop. Ilpucmocobinenus pacTteHUd K
nojJiep KaHuio BojgHOro Oananca. Kiaccudukamus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HAa36MHO-BO3JYyIIHAs, MMOYBEHHAs,
ryOMHHAs  TOJIMOYBEHHAs,  BHyTpuUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. [lpucrnocoOieHus OpraHu3MoB K
KU3HU B PA3HBIX CPEax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuHBIE U
TOJUYHbIE PUTMBL. [IpHucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl opraHuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTEHUM: IEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THIPOOHUOHTHI,
re00MOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnyeckue  dakrtopel.  Bugsl = OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koornepamus,
MYTyalu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxjaeOHn4ecTBo). Herpodpuueckue
B3auMoJecTBUS  (Tommueckue,  (Qopudeckue, ¢adbpuyeckue). 3HAUCHUE
OMOTHYECKHX B3aMMOJCHCTBUI [ CYIIECTBOBaHUS OpPraHU3MOB B Cpele
obutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpPY,
«IKOJOTMYECKHUE TPYNIbl )KMBOTHBIX IO OTHOLIEHUIO K CBETY», « TE€IIOKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOrMYECKUE aJanTalnun
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MOB», «buojOrMYecKUe PpUTMBIY,



«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCHCTEMA XBOMHOrO Jiecay, «llenun
nuTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumoOuosy,
«KomMmeHcanuzm».

ObopynoBanne: TepbOapu PacTeHUM W S>KHUBOTHBIX, MPUCIIOCOOJIIEHHBIX K
BIIUSHUIO PA3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBIC, TEHEIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHMSI, TepOApUN U KOJUIEKIUHU TEIUIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOWYMBBIX PACTEHUH, yyuyesia NTUIl U 3Bepeil, repbapun
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, me30huTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repOapud M KOJUIEKIMM pACTEHUH M SKMBOTHBIX, OOJaJa0MIMX YepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repObapuu u
KOJUICKITUU PACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnas pabora «BblsBiIeHHE NPUCIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBIeHHE MNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBHD».

JlabopaTopHasi paGora «AHATOMHYECKHME OCOOCHHOCTH pACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rus BUI0B U NOILYJIALNH

OKOJIOTHYECKHE  XapaKTEPUCTUKU HOMYJIALUH. [Monynsiuuss ~ kak
ouosornyeckas cucrema. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTE OMOJIOTUU BUIOB B (POPMUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW IMOMYJSIMUMU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAacTHass M TMOJIOBAass CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIAS.

OKoJyiornyeckas CTpykrypa nonysinud. OIeHKa YUCIEHHOCTH MOITYJISLUU.
JluHamyKka monyiasiuud U €€ peryysinus. buoThudecknid MOTEHIMAN MOIYJISLHH.
MopnenupoBanue IMHAMUKH NONYJAIUU. KprBbIe poCTa YNCIEHHOCTH MOITYJISLHH.
Kpusbie BbDKMBaHUA. Perynsmmsi 49uCICHHOCTH TMOMYJSIHN: poib (PaKTOpOB,
3aBUCALIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. Mecrooburanue. MHOromepHas
Mozenb dkojorndueckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormueckon
Humy. [loTeHnnanbHas u peann3oBaHHas HULIN.

Bun kak cucrema nonynsuumid. Apeansl BUAOB. Buabsl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.



3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorunueckue
WHBAa3UH Yy KEPOJHBIX BUOB.

JdemoHcTpanuu

[Toptpet: k. . XaTunHCOH.

Tabmuubl u  cxembl: «DKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISAIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyiasuum», «Bo3pacTHble  NHpaMHabI
nonyJysiiun», «CKOPOCTh  3acelieHUsT TMOBEPXHOCTH  3eMJIM  pa3lInuHbIMU
opranuzmammny, «Mojeins skosorndeckorn Humu /. M. XatyuHcoHay.

ObopynoBanue: repbapun pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JladopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
pacCeCHUIO».

Tema 9. IKo10rUs CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnmy
OpraHn3Mamu B OMOIIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpPraHW3MOB B JKOCUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJOKU
skocucTeM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemiecTB u MoTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TOKa3aTeId  JKOCUCTEMbl. buoMacca u©  OpOIyKLHMS.
DKOJIOTUYECKUE TUPAMU/IbI YUCEN, 0MOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBnennbsie 3aKOHOMEpHBIE CMEHBI cO00IEecTB — Cykieccuu. [lepBuuHbie n
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. bropasznoobdpasue u nmojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKOCUCmEMbL 03€P U peK. DKOoCUcmeMvl MOpeu U
oxeanog. Ixocucmemvl MYyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos. Paznuums
MEKy aHTPOIIOT€HHBIMU U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
dbnopa wu dayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormyeckoe u
X034MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocucTeMax. Ponb kackaonozo 3gpghekma u 6ud08-30uhukamopos (Kirouesvix
8u008) 6 yHnkyuonuposanuu sxocucmem. IlepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JECHCTBUM.

Mexanuszmul 8030elicmeus 3a2pA3HEeHUll  PAa3HbIX Mmunoe Ha



Cy60p261Hu3M€HHOM, OpPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGBHAX,
OCHOBbl IKOJlo2U4eCKoco HOPpMUpOBAaHUs aAHmMpOnoOceHHoco 6030elcmeusl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX SKOCHCTCEM.

JdemoHcTpanumn
[Toptpet: A. Ixx. Tencnu.
Tabmumsr  u cxembl:  «CrpykTypa  OuoueHoza»,  «OKOcHUCTEMa

HIMPOKOJIMCTBEHHOTO Jecay, « DKOCHUCTEMa XBOMHOIO Jjecay, « OyHKIMOHAIbHbIE
TpyHIbl OPraHU3MOB B JKocucTeMey, «KpyroBopoT BeHIECTB B JKOCHCTEME,
«llenun nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMHUAA YUCEID,
«IJKojoruyeckas nmupamuaa OMoMacch, «IKOJIOTHYECKas MUPaMUA SHEPTUMY,
«O0bpazoBanue Oonotay, «llepBuynas cykieccus», «BoccranoBieHue jieca mocie
noxapa», «JKocucrema 03epay, «ArpoueHos», «KpyroBopoT BEHMIECTB M IMOTOK
SHEPTHUH B arporeHose, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repOdapuu pacTeHU, KOJUICKIIUN HACEKOMBIX, Uyyuesa MTUILl U
3Bepeil, repbapuu KyJbTypHBIX M TUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopnas padora «/3ydyenne pa3zHooOpaszus MENKUX MOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HbBIX SKOCUCTEMAX).

IKeKypeusi «IKCKypCcHUsi B TUIIMYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBIN WM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypeHst «OKCKypCcHsi B arpo3KocHCTeMY (Ha MOJE€ WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHass o0ojiouka 3eMJM, TZI€ CYIIECTBYET WU
CyllleCTBOBaJIa kM3Hb. Pa3BuTue npeacrasieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uochepst u €€ cocra. XKupoe
BEIIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusa Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rio0aNbHON 3KOCUCTEMBI. JlMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMHUYECKUE IUKIBI (YIiiepoa, a30Ta). PUTMHUYHOCTG SIBICHUIN
B Omocdepe.

3oHanbHOCTE Omochepnl. Ilonarue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYyH/Ipa, XBOIHBIE JIeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
IyCTHIHH, TPOTIMYECKHE JIeCa, BEICOKOTOPhs. KimMaT, pacTUTENbHBINA U JKUBOTHBIN
MUp OMOMOB CYIIIH.

Crtpykrypa u pyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANA U
ounochepHbIX QyHKITUI.

JdeMoHcTpanuu



[Toptpetsi: B. . Bepnanckuid, 9. 3rocc.

Tabnuubr u cxembl: «l'eocdepsl 3emnn», «KpyroBopoTr azora B HMpHUpOE»,
«KpyroBopot yriepona B mpupojne», «KpyroBopor Kuciopoja B TPUPOJE»,
«KpyrosopoT Boasl B npupoae», «OCHOBHbIE OMOMBI cyminy, «Kiaumatuyeckue
nosica 3emany», «TyHapay, «Talray, «Cmemanasiii jgec», «IIIMpokoIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudyeckuit gecy.

OGopynoBaHue: repOapun pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OLIAs Cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NOpuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymIHOW cpeapl. OXpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOITIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENHHOTO W JKMBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOIBI.
Kpacaeie xuumru. OcobGo oxpaHsemble mpupoansie Ttepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIC TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PammonansHOE  MPUPOMOMONIB30BAHWE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasus 3emun. OOmme 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3zBuTne METONOB MOHUTOPHUHITA PAa3BUTHS  OINACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccredo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowjue 00ocmyn K
ungopmayuu no  COCMOAHUIO OMOENbHBIX U008 U 3Kkocucmem. OcCHOBbI
9Kopeadburumayuu dKocucmem U Ccnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u nazemuvix sKocUcmem.

JdemoncTpanuu

Tabmuubr w  cxembl:  «3arps3HeHHEe  aTMocepbl»,  «3arps3HeHUe
ruapocdepsl», «3arps3zHeHre TouBbl», «llapHukoBwiii 3ddexT», «Ocobo
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUNY, «MOJIeNT YyIIPaBIIEeMOT0 MUPAY.

Ob6opynoBanne: ¢doTorpaduu OXpaHIEMBIX PACTCHUH W XWUBOTHBIX KpacHou
kHuru Poccutickon ®@enepanuun, KpacHoW KHUTHM pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANpPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrPaMMBbI 10 OMOJIOTHH
BBIJICIICHBI CIEYIONIME COCTABJISIONIME: OCO3HAHMWE OOYyYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHHI0  OHOJOTHUH,
yeneHanpaesienHnoe pazsumue BHYTPEHHHX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEbHOCTH [I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMsl, Haluuue  NpPABOCO3HAHUS  DKOJOTUYECKOUN
KYJIBTYPBI, CHOCOOHOCMU CMABUmMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTIOCTUTAIOTCS
B EJUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAULMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAaMU U HOPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3UIMUA JIMYHOCTH, NATPUOTH3MA H
YBAXKEHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KECHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepainuu, npupoae u
OKpY>KarolIen cpele.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JECITEIBHOCTH B MPOIECCE pPEa3alMU OCHOBHBIX HAIpPaBJIEHUN
BOCIIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHUSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBAXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPEN
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTMM, TMOHUMAHHMS 3HA4YCHUs OWOJOTMM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 0OIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUio u 3anmute (OTedyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEH CEMEMHOM JWU3HU B COOTBETCTBUH C
TpaguuusaMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS )KMBOIM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE



MPOSIBIISATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0J1ArONOJTyYHUs:

NOHMMAaHWE U pean3alusl 3J0pOBOTO M 0e30MmacHoro obpa3a >XKU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH H  OTAbIXa, peryjsapHas (Qusndeckas
AKTUBHOCTbH), OEPEXHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
CcOOCTBEHHOMY (DPU3MUECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE I1EHHOCTH TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOMIUX 3JOPOBBIO U KU3HU JIIOICH;

OCO3HaHHWE TOCHEJACTBUNA M HEMPUATUS BPEAHBIX MPHUBBIUEK (yHMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacCTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHON
HAIPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEpEC K PasnudHbIM cepaM mpodhecCHOHATBbHON e TeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymed mpodeccut W peaan30BHIBATH
coOCTBEHHbIE KU3HEHHbIEC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUU BCEN KU3HU;

7) IK0JIOrH4eCKOro BOCIMTAHMSA

IKOJIOTHYECKH I[EJIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIlIEeCTBOBAHHS;

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE OIBITa
MJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUM ISt
OKPY KaroLen Cpebl;

OCO3HaHHWE TrI00aTbHOTO XapaKTepa HKOJOTHYECKUX MPOOJieM W MyTel ux
peleHns;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAIMOHATBHBIM
IPUPOAOIIONb30BaHUEeM  (COONIIOJICHHE  TPAaBWJI  TIOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPHUITHUE JICUCTBUHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
NPUPOJIHON cpejie, YMEHHE MPOTrHO3UPOBATh HEOIArOMPUSITHBIE HKOJOTHUYECKUE
MOCJIEICTBUSA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJM4YUe Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,



OTIbITa NeSITENHbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAIBHOU
MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MTPAKTUYECKON NESITEIHHOCTH 3KOJIOTHUECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW IMPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM W UYHUTATEIHCKOW KYJBTYPHI KaK CpEICTBA
B3aMMOJICUCTBUS MEXTY JIFOAbMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OMOJOTUM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
(GOpMHPOBAHNN PAIMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
IpeacTaBlicHusT 00 OKpYXaromeM MHpPe KaK O €JUHCTBE MPUPOJBI, YSIOBEKA U
oOmmecTBa, B TMO3HAHUHM MPUPOJTHBIX 3aKOHOMEPHOCTEH U peIICHUU MpodiieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUM JUISI COBPEMEHHOM HMBWIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECypCHble  MpPOOJIEMbl  pPa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTeH BBIXO/A U3 TII00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
ofOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypCcOoB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh, B TIONYYCHHHM OWOJOTWYECKUX 3HAHUN B IEIAX
MOBBINICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IPY U3yYCHUH OMOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJIOB TO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TOJydaeMble 3HAHUS I aHaid3a U
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPAa W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHMsSI HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IEJIBI0 TIOJYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OWOJIOTHMUECKUE 3HAHUS IS
perieHus TpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAy4YHOU [eATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
IPOCKTHYIO M HCCIICIOBATEIBCKYIO JACATEIPHOCTh HHINBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYyYCHUIO HOBBIX 3HAHWA TIO OMOJOTUH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI



MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMUXCS
MEXIMCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIIeHaAYYHbIC TTOHSTHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CIeOIU(PUKY METOIO0B TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS, SBJICHHE, MPOIIECC,
CUCTEMa, HAay4YHbIN (haKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HaOMIOJIeHHe,  HW3MEpPEHUe, OKCIePUMEHT U JIpyTrue);
yHHUBEpCaJbHbIC ydeOHBbIC JeHCTBUS (TIO3HABaTENbHBIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecIeynBaroIne dbopmupoBaHue (GyHKLIHOHATBHOM
IPAMOTHOCTH MW  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCsl; CIIOCOOHOCTh
oOyJaromuxcst UCITI0JIb30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpCaJbHbIE y4eOHbIE JICUCTBUS B
MO03HABATENLHON M COLUATBLHOMN MPaKTHKE.

B pesynapraTte wu3ydeHuss OHOJOIMM HAa YPOBHE CpEAHEro OOLIEro
oOpazoBaHusi y oOywaromierocss OyayT chOpPMUPOBAHbI  [O3HABATEIbHbBIC
yHUBEpCaIbHbIC yUeOHbIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YUCOHbBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEpPCAIbHbIE Yy4eOHbIE JCWCTBUS, COBMECTHAs
NESATETBHOCTD.

MeranpeaMeTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIETO
00pa30BaHUs TOJKHBI OTPAXkKaTh:

OgBianenue YHHUBepPCAJIbHBIMH yueOHBIMU M03HABATEIbLHBIMH
AeCTBUAMM:

1) 6a3oBbIe JIOrHYEeCKHE TeHCTBUA:

CaMOCTOATENIHO  (OPMYJIMPOBAaTh W aKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, KiIacCupUKAIIUKU, 000OIICHHUS), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeNeNATh IeNu NeATeNbHOCTH, 3a/iaBas IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE MOHATHUS JJIsl OObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOW NPUPOJBI,

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHIYKTUBHBIC, ETyKTUBHBIE, IIO
AQHAJIOTUU), BBIABJISTH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pPaccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

PUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3¢H M OTHOIIECHWW B M3yYaeMbIX OMOJOTHUYECKHX OOBEKTax, a
TAaKK€  MPOTUBOPEUMH  Pa3HOTO  pOJAa,  BBIIBJICHHBIX B Pa3IMYHBIX



UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAllM3a MMEIOIIHUXCS
MaTepUalibHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B IESITEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEeJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM JEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIE HCCJIEI0BATEIBCKHE 1eiICTBUA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIILCKON U MMPOCKTHOM JESITEIIbHOCTH,
HaBbIKAMHM  pa3pelieHus mpooOiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MTOMCKY METOJIOB PEIICHHS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMUS;

UCIIOJIb30BaTh PA3IMYHbIE BUJIBI JIESITEJIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHMUS, €r0 MHTEpIpeTali, NPeoOpa3oBaHUI0O M MTPUMEHEHUI0 B y4eOHBIX
CUTYaIHX, B TOM YKCJIE TPU CO3aHUH YUEOHBIX U COLUATBHBIX TPOCKTOB;

dbopMupoBaTh HayYHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISIBJISITh  TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHHS, HaXOJIWUTh apryMEHThI [JIsi J0Ka3aTebCTBa
CBOUX yTBEPXKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJE€ pELICHHUS 3aJaud PE3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JI0CTOBEPHOCTH, TPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISAThH IIEJICHANIPABICHHBIM TOUCK TMEPEeHOCca CPEJCTB M CIOCOOOB
JeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTu
KUZHEACATETLHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIE HJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTePHATUBHBIC PELICHUS.

3) pabora ¢ undopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(OpMAUU (TEKCTE Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHMUECKUX CIIOBApSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoOBaTh
UHGOPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH



€€ JT0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
oTOOpe Ouosiornueckor mH(popMalu, HEOOXOAUMOM MJI BBIMOJHEHUS YUEOHBIX
3az1ay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
ouonornueckoil HHPpopmauu (Cxemsl, TpaduKu, AUArPpaMMBbl, TAOIHIIbI, PUCYHKU
¥ Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu pabdoTe C
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTEeMaTUYECKUE 3HAKW W CUMBOJBL, (hOpMYyJibl, abOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIAIHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MH(OpMaIuu,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaeHne YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBHAMM:

1) oO1enme:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJbHO BBINOJHEHUS MpejiaraeMon
3a/1a4y, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTh MO3ULUN JPYTUX YYACTHUKOB
JIMAJIoTa UK TUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJAJIETh Pa3jIMYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYATBbHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBHUS MPU PEIICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM 0OLIUX
MHTEPECOB M BO3MOYKHOCTEN KaKJIOT'0 YJIEHA KOJUIEKTUBA;

OpUHUMATh  1[IeId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U



KOOPJIMHUPOBATh JIEUCTBUS IO €€ JNOCTHIKEHUIO: COCTABIISITH IUUIaH JCHCTBUH,
pacnpenensaTh pojad € Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOI paboThI;

OIICHMBAaTh KAue€CTBO CBOErO0 BKJAJla M KaXXJOTO y4YaCTHHKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3IUYHBIX
CUTYaIHSX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHAIIHATHBHBIM.

OBJajieHne YHMBEPCAJTbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJOTUYECKHUE 3HAHMS U1 BBISBICHUS MPOOJIIEeM U UX
pelIeHust B 5KU3HEHHBIX U YYECOHBIX CUTYaLIUsIX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU TIICJIEBBIE M CMBICIOBHIE
YCTAHOBKM B CBOMX AECHCTBHSX U MOCTYINKAaxX IO OTHOLICHHUIO K JKHBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBJISITh MO3HABATENIBLHYIO JESITEIBHOCTD, BBISBISATH
poOIeMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON
NEATEeIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pEIIeHHs MTpoOJeMbl C  yué€ToMm
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTECHU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclupsATh paMKu y4eOHOro mpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JieaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO IIUPOKOW HPYyAULUU B
Pa3HBIX O00JIACTSX 3HAHWM, IOCTOSHHO TOBBINIATH CBOW 00pa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedieKCUH KaK  OCO3HAHUS
COBEpUIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX pE3yJbTaTOB U
OCHOBAHUM, UCIOIb30BaTh MPUEMBI pedIEKCUU JJIs OLICHKH CUTYyalluH, BBIOOpA
BEPHOT'O PEIICHHUS;

yMEThb OIICHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX I@IPU aHajdu3€e pe3yJIbTaToB



NEeATEIIbHOCTH;
3) npuHATHE Ce0NA U APYTrUX:
NPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX I@pPU aHajdu3e pe3yJibTaToB
NEeATEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS COJEpPKAHHUS Y4eOHOro mMpeaMera
«buonorus» Ha yrayONE€HHOM ypOBHE OpPUEHTUpOBaHbI Ha oOecreueHue
npopuiabHoro  obyueHuss  oOydaronuxcss — Ouomorunu. OHM  BKJIIOYAIOT:
crienrduyeckue st OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICMCTBUI MO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOoOPa30BaHUI0 3HAHUHM, BHUJBI EATEIHHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
pEAIbHBIX XKWU3HECHHBIX cUTyalnusx. [IpeaMeTHbie pe3ysbTaThl MPEACTABICHBI T10
rojgaM U3y4eHUs..

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO TpeameTa «buomorus» B 10
KJacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHUOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH MNpoOJieM  palruOHAILHOIO
PUPOOTIOIH30BaHUS, O BKJIAJIC POCCHUICKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE
OMOoJI0THH;

BJIQJICHUE CHCTEeMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAlOIINE OUOJIOTUYECKUE TEPMUHBI U TOHSATUSA (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYISAIUsA, CaMOBOCIPOHW3BEICHNE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knmerounas teopusa T. lIBanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHasi Teopus
HacnenactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTrooOpa3usi ¥ MPOUCXOXKJICHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(emrnHOOOpA3Wsl MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOro HacienoBaHuss [. Menzaenss, TOMOJIOTUYECKUX PSAIOB B
HacCJIeICTBEHHOU N3MEHUYUBOCTH H. . Basuiiona), MIPUHIIHATIBI
(KOMITJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAYyYHOTO MO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMUCaHUE, W3MEpEHUe,
HaAO0JII0ICHNE, DKCTICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
3YKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE



OaxkTepuii, rpubOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIBHOCTH,
NPOTEKAIOIUX B OpraHU3Max PacTeHWH, KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKHIX
IPOLIECCOB: 0OMEHa BEHIECTB (METab0IM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, IMOpUOTeHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXXEHUs,  HMHIWBUIYalbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJCHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWIAMH KJIETKH U WX
GYyHKIUAMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEW M WX (QYHKIUSAMHU, MEXKIY
opraHaMM W CHUCTEMaMU OpPraHOB y pACTEHUU, XUBOTHBIX W YeJIOBEKa M HX
GYHKIASIMHM, MEXIYy CHCTEMaMH OPTraHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMeHa BEeIIECTB, dTallaMU KJIETOYHOTO IUKJIa M )KM3HEHHBIX ITUKIOB OPTaHU3MOB,
TanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNIOM W (DEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJIATh OTJIUYMUTENIbHBIEC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHHid, )KMBOTHBIX U YEIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIs JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIII;

YMEHHE peraTh OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIIEeTyeMbIMU OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHHUSIMHU, JIENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTATOB,;

yMEHUE BBIMOJIHATH JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ yudeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMECHTATHHBIMU
cpenctBamu, GOpMyIUpYysS IENb HCCIeNOBAaHUS, aHAIM3UPOBATh MOJyYEHHBIC
pe3yIbTaThI U JEJIaTh BHIBOIHI,

YMEHHE Yy4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIIBCKONH paboTe Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHYECKHX
KOH(pEPEHIINSAX;

yMEHHUE OIICHUBATh OJTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OMOJOTMM W MEAMIMHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OILIOIOTBOPEHHUE, HAIPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccrnoHanbHOMI
NESTENHLHOCTH B 00JacTH OMOJIOTHHU, MEIUITUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJILCKOTO XO3SIICTBA, MUILEBOW MPOMBIIIEHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN



WHTEPEC, HAMIPaBJICHHBIM HA OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH TIpodeccun u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B OpraHu3alUsiX  CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTtHbie pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorusi» B 11
KJacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ U POJU OHUOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH 3SKOJIOTHYECKHUX
npo0seM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHAIBLHOTO
PUPOIOIIOIH30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
0O0IIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHUH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIpeNIeTICHUS] M TOHWMAHHWE CYIIHOCTA OCHOBOIIOJATAIOIINX OHOJIOTHUYECKUX
TEPMUHOB M TOHATHM (BHUI, IKOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOpUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX ¥ HanpasieHusx sBomtonuu, B.M. Bepnaackoro — o
ounocepe), 3akonbl (reHeTHUecKoro paBHOBecws J[x. Xapmu m B. BaiinOepra,
3apoapiieBoro cxoactea K. M. bapa), mpasuwma (munumyma 1O. JluGuxa,
AKOJOTHYECKON MHUpaMHIbl JHEpPruu), rumnore3bl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOINIOCHHE, JKCIEPUMEHT), CIOcO0aMU BBISBICHUS U
OIIEHKH aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJE;

YMEHHUE BBIJICIATh CYIIECTBEHHBbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
KOCHCTEM M Ouocdepbl, CTaOWIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO otbopa, aJJIONaTPUYECKOro u CUMITATPUUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYIIUX CHJI SBOJIONMU HA TeHO(POH I TOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie 0OUTaHMs, YepeOBaHusl HANpaBICHUN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB M MOTOKA YPHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXIYy MPOLIECCAMU SBOJIOIUH,
JBIDKYIIMMH CHJIAMU aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie 0OMTaHus, a0MOTUYECKUX U OHMOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO



TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl JOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOUTAHMSI, CINHCTBA
YeNOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHUS MHOTooOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHMS MPUPOIBI M YETOBEUECTBA;

YMEHHE periaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKY UCCIIeTyeMbIMU OMOJIOTMYECKIMH MPOIIECCaMU U SIBJICHHUSIMHU, JIEIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M IMpaKTUYECKHe padoThl, COOI0ATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIbHBIMU
cpencTBamMu, GOPMYJUPYS Ielb HCCICIOBAaHUS, aHAIM3HPOBATh IOTyYEHHBIC
pE3yJIbTaThI U JAETATh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHuH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TOPEACTAaBIATh  MOJIYYEHHBIE  pEe3yJlbTaThl HAa  YYEHHMYECKHX
KOH(EPEHITUAX;

YMEHHE OILIEHWBATh TUTIOTE3Bl U TEOPHH O TPOUCXOKICHUH KU3HU, YEIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpallCHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaTbHOMI
JESTeIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH, IPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICMXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3SMCTBA, MHINEBOMN
IPOMBIIUICHHOCTH, YIJIyOJATh TO3HABAaTEIbHBIH MHTEpEC, HANpaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccuu ©  MPOJOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHUsl B OPraHM3AIMAX CPEIHETr0 MPOo(hecCHOHATBLHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aejioB H TeM nudpoBbie
Ne i/ P KonTtpoubnsie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buomornsa xak Hayka 1 buGnnorexa LIOK
Y https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 XK 2
HBBIC CHCTCMBL H HX H3YHCHHE https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
3 b 2 0.5
HOJIOTHA KICTH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X 10 1
HIMITACCKAT OPTaHisatus etk https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
5 8 2
Crpoenue u dyHKimH KneTIH https://m.edsoo.ru/7f41¢292
6 OOMeH BellecTB U MpeBpallieHue YSHEPTUU B 9 1 bubmuoteka [JOK
KJIETKE https://m.edsoo.ru/7f41¢292
. Hacnencreennas uadopManus u 9 0.5 bubmuoreka [JOK
peanu3zanus e€ B KJIeTKe ’ https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 XK I 6 1
HHCHHBIH I KT https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
9 Ctpoenune OpraHu3Mo 17 1.5
TPOCHHC 1 QYHKIWH OPraHu3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
10 P 8 1.5
A3MHO)KEHUE U Pa3BUTHE OPTaHH3MOB hitos://m.edsoo.ru/ 741292
11 ['eneTnka — HayKa O HaCJIEACTBEHHOCTH U 2 0.5 Bubnnorexa [IOK

https://m.edsoo.ru/7f41¢c292




HN3MCHYMUBOCTHU OPraHN3MOB
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 ng; ;g:;;g S/Igfmczgz
13 3aKOHOMEPHOCTH M3MEHYUBOCTH 6 1 Etptlfsn /P/I;f;(;g 2/5f410292
14 TeHeTHKa YeNOBeKa 3 0.5 ngs/l;lr?f::l(sigrou/liﬂld%
15 CeJleKIms OpraHu3MOoB 4 ! E;fﬁgjjg;ggif4n29z
16 buoTtexHonorus u cuHTETHYECKass OMONIOTHS 4 ngﬂ;ﬁ:ﬁ;g S/I§f410292
17 PesepBHOE Bpemst 1 ngsl?;rif;{;gg/ffMd%
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




11 KITACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
HanMmeHnoBaHue pa3gesioB U TeEM nudpoBbie
Ne ni/nn P KonTtpousnsie | IIpakTnueckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 3apoxACHUE U Pa3BUTUE IBOIFOLUOHHBIX 4 bubnnorexa [JOK
NpeICTaBICHUN B OMOJIOTUI https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
2 M 14 2
HKPOIBOTHOIH 1 €€ PESyIBTATE! https://m.edsoo.ru/7f41cc74
3 MakposBoronus u €€ pe3yabTaThl 6 bubnmorexa [IOK
p H pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxneHne U pa3BUTHE )KU3HU Ha 15 15 bubmuoreka [JOK
3eMite ) https://m.edsoo.ru/7f41cc74
5 IIponcxoxxaeHne yenoBeKa — aHTPOIOTeHE3 10 1 bubnmorera [IOK
p A R https://m.edsoo.ru/7f41cc74
DKOJOrusi — HayKa O B3aMMOOTHOILICHUSX
6 OpPraHU3MOB M HaJJOPraHU3MEHHBIX CHCTEM 3 0.5 bubmmorera [TOK
p . 71oP _ ) https://m.edsoo.ru/7f41cc74
C OKpY’Karollen cpeaou
bu6mmorexa [IOK
7 Oprauus cpena oouTa 9 1.5
PratH3MBL T Cpei HTaHi https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
8 ) 7| 9 0.5
KOTIOTHA BUIOB 1 HOTLY IHAIH https://m.edsoo.ru/7f41cc74
9 DKOJI0THUsl COOOIIECTB. DKOIOTHUECKHE 12 0.5 bubmuorexa [JOK
CHCTEMBI ) https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
10 Bbuocdepa — rmodanpHas DKocUCTEMA 6
mocepa — bHAA FROCHCTEM https://m.edsoo.ru/7f41cc74
11 YenoBek M OKpyxarolas cpeaa 6 Bubnnorexa [IOK

https://m.edsoo.ru/7f41cc74




12

PesepBHOE Bpems

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHHS

JIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcsbl

buosiorus kak KOMIUIEKCHAsI HayKa U Kak
9acTh COBPEMEHHOTO O0IIeCcTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3alys ;KUBbIX CUCTEM

HcTopust OTKpHITHS U U3YUEHUS KIIETKU.
Knerounas teopus

Metoasl MONEKYJISIPHON U KJIETOYHON
6uomnorun. [Ipaktuyeckas pabora
«3ydyeHune MeTo10B KJIETOYHOU OMOJIOTHH
(xpomatorpadusi, a5ekTpodopes,
muddepeHnansHoe HeHTpUyrupoBaHue,
[ILIP)»

0.5

XUMHYECKUHN COCTAB KJIETKU

MuHepanbHbIe BelecTBa KISTKH, HX
Ouosiornyeckas poib

OpFaHI/I‘IeCKI/IC BCIIECTBA KIICTKHU — OeJIKU.

JlaboparopHas pabota «OOHapyxeHue
OENKOB C TOMOIIbIO KAY€CTBEHHBIX
peaxkuuiny

0.5

CgoiicTBa, ki1accupukaius u QyHKIHHA
0enKoB




OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKHU —

10
YIJIEBOJIBI

1 Opranuyeckue BEIECTBA KJIETKU —

JIUIH 1B
Hyxkneunoseie kucnorsl. JIHK u PHK.

12 JlaGopatopHas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATD. [Ipyrue
Hykiaeo3uarpudocdarer (HTD)

14 CexsennpoBanue [JHK. Metozs
F€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 Metoab! CTpyKTypHOU OHOJIOTUU

16 Tunel knetok. [IpokapuoTndeckast KiieTka
CtpoeHne 3yKapuoTHYECKOM KIIETKH.

17 [IpakTuyeckas pabora «M3ydeHne cBOHCTB 0.5
KJIETOYHOW MEMOpaHbD»

18 IToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOM bl KIIETKH.

19 [TpaxTuueckas pabora «3yuenue 0.5
JBUKEHHUS LINTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHJIpUH, T1acTubl. JlabopaTopHas 0.5
pabora «MccnenoBanue miazMonusa u '
JIeMIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

21 HememOpaHHBIe OpraHOU/IbI KJIETKH

22 Crpoenue u GyHKIHH sipa




23

CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopnas pabora
«M3y4yeHne CTpoeHUs KIIETOK Pa3InIHbIX
OPraHU3MOBY

0.5

24

ACCUMUIISITIVS U TUCCUMIISIINS — JIBE
CTOPOHBI MeTaboau3Ma. THrbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpuMepe aMHIa3bl WK
KaTasas3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3ydyenue pepMEeHTATUBHOTO
pacierieHust IepoKCcHia BOJA0poa B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BELIECTB

28

dortocunTes

29

Xemocuntes. JlabopaTtopnas padora
«CpaBHeHHe npoleccoB (GpoTocuHTe3a U
XEMOCHHTE32»

0.5

30

AHa’poOHBIE OpraHn3MBbl. Busl OposkeHHs.
JlaGopatopHas paborta «CpaBHEeHHE
MIPOIIECCOB OPOKEHHUS U TBIXAHUS

31

AspoOHBIC OpraHU3MBI. DTaIlbl
SHEPreTHYecKoro ooMeHa

32

DHeprusi MeMOpaHHOT0 TpajueHTa
npotoHoB. Cunrte3 AT®: pabora




poTOHHON AT®-cuHTa3bI

33 Peakuuy MaTpu4HOro CUHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpancisiius u e€ 3tanbl
16 Konunposanue amuHokuciot. Pois
pubocoM B OMOCHHTE3e OenKa
37 Opranu3zanys reHoMa y Ipokapuor u
9YKapuoT
18 MoutekynsipHbIE MEXaHU3MBbI SKCIIPECCUU
T€HOB y 3YKapuOT
Bupycbl — HeksieTouHble POPMBI KUZHU U
39 obsuraTHbIC MMapa3uThl. [IpakTuyeckas 0.5
pabota «CozaHue MOJIeNId BUPYCay
40 BupycHble 3a001€BaHus 4EI0BEKA,
JKUBOTHBIX, PACTEHUI
41 HanorexHonoruu B 6MOJI0rUN U MEHUILIMHE
42 JKu3HEeHHBIN UK KIETKH
43 Matpuunslii cunte3 JJTHK
Xpomocomsl. JTabopartopHast pabota
44 «3ydyeHune XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHne KJIETKHM — MHTO3
Tuns! kneTok. Kapuokunes u HUTOKHUHES.
46 JlaGopatopHas paborta «Habmronenue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpeIlKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsius »KM3HEHHOTO IUKJIIA KIETOK




48

OpranusMm Kak eIMHOE 11eJI0€

Tkanu pacrenuii. Jlaboparopnas pabota

49 . - 0.5
«M3yueHue TKkaHEN pacTeHUID»
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaGopaTopHas pabora «/3yueHue TkaHen 0.5
YKUBOTHBIX)»
Opransel. Cucremsl opranos. JlaboparopHast

51 pabota «M3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBr>keHrEe OpraHu3MOB

54 [Iutanue oprann3zMoB

55 [TuTanue MO3BOHOYHBIX KHUBOTHBIX.
[InmeBapurenbHas cucTeMa 4eaoBeKa

56 JlpixaHue opraHu3MoB

57 JIpIxaHKe M0O3BOHOYHBIX )KMBOTHBIX U
YyeJloBeKa

58 TpaHcoOpT BEIIECTB y OPraHU3MOB

59 KposenocHas cucrema o3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa

60 Brinenenue y opranusmMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4eI0BeKa

63 PaznpaxxumocTs u perymsiuus y
OpraHU3MOB

64 I'yMopanbHas perynsuus U SHIOKpUHHAsA

CHUCTCMaA JKMBOTHBIX W YCJIOBCKaA




65

®opMbl pa3MHOKEHHSI OPTaHU3MOB

66

IIonoBoe Pa3MHOKCHUC

67

Meiio3

68

I'amerorenes. OO6pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas pabora
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

0.5

69

I/IHILI/IBI/II[yaJ'IBHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JIUCTKOB

71

Poct Pa3BUTHUC ) KUBOTHLIX.
JlabopaTtopHas pabota «BrlisiBiieHne
MPHU3HAKOB CXOJICTBA 33P0 IbIIIEH
TIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3sMHOXkeHUE U pa3BUTHE PACTCHUM.
JlabopaTtopHast pabora «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTEHUID

0.5

73

I/ICTOPI/IH CTAHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAyKU

74

OCHOBHBIC TIOHSITHSI © CUMBOJIBI TEHETHKH.
JlaGopaTtopHast pabota «JIpo3oduia kak
00BEKT FTeHETUYECKUX MCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MpU3HaKoB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIUBaHus y 1po30(uisr"

0.5




[{uTonoruyeckrne OCHOBBI MOHOTHOPHIHOTO

76 1
CKpELIMBAHUS
77 AHanusupytoliee ckpernuBanue. Henomnnoe 1
JIOMUHUPOBaHUE
JurubpuaHoe ckpeniuBaHue.
73 [TpakTuueckas pabota «3yuenue 1 0.5
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIIMBaHUS '
y IpO30(QHITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO |
CKpELIMBAHUS
80 CuernieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH 1
82 I'enetuka nmomna 1
83 I'eHoTHI Kak LIEJIOCTHAA cucTeMa 1
24 ['eHeTMYECKUI KOHTPOJIb Pa3BUTHS |
pacTeHni, ’KUBOTHBIX U YEJIOBEKA
25 M3MeHunBOCTh MpU3HAKOB. Buabl 1
W3MEHYHUBOCTH
86 MoaudukanroHHass HK3MEHYUBOCTh 1
BapuauyvoHHBIN psii U BApUALIMOHHAS
KkpuBas. JJaboparopHas pabota
%7 «HMccnenoBanre 3aKOHOMEPHOCTEM 1 0.5
MOIM(UKAIIMOHHOM U3MEHYUBOCTH. '
[TocTpoeHre BapuallMOHHOTO psiia U
BAapUALIMOHHON KPUBOI»
28 ['eHoTHUIIMUECKast K3BMEHUYNBOCTb. |
Komb6unaTtuBHast N3MEHUYUBOCTD
89 MyTtaunoHHasi U3MEHYUBOCTD. 1 0.5




[TpakTuueckas padbora «MyTauuu y
JIpo30¢ MBI (Ha TOTOBBIX
MHKpOIpernaparax)»

90

3aKOHOM€pHOCTI/I MYTAllMOHHOI'O ITpo1ecca.
OINUreHeTHKA B SITUTCHOMUKA

91

I'eneTnka yemoBeka. HpaKTI/I‘-IeCKaH pa60Ta
«CocTaBicHHE U aHAIIN3 pOﬂOCHOBHOﬁ))

0.5

92

MeToabI METUIIMHCKON T€HETUKHU

93

3Ha‘-IeHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
HpeI[OTBpaH_IGHI/II/I H JICHCHHUH I'CHCTHUYCCKHUX
3a00JI€BaHNUI YETIOBEKA

94

OCHOBHBIE TIOHATHUS CEJEKIH.
JlaGopatopHas pabota «3yuenue copTo
KyJbTYPHBIX PACTEHUH U IIOPOJI AOMAIITHUX
YKUBOTHBIX»

0.5

95

MeToapl CENeKIMOHHON pabOoTHI.
Jlaboparopnas pabota «3y4yeHne MeTo10B
CEJIEKLIUU PACTECHUI

0.5

96

JlocTkeHus CeIeKIMU paCTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNe
F€HETUYECKUX PECYPCOB

98

buoTexHonorus Kak Hayka U OTpacib
npousBoJcTBa. [IpakTuyeckas padora
«M3y4yeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHBIC HaNPaBJICHUS CHHTETUYCCKOM
ounosorun




100

XpOMOCOMHaSI W ICHHAas1 WHXKCHCPUS

101

MeauuuHcKue OMOTEXHOJIOTUHU

102

PesepsHelii ypok. [IoBTOpenue,
0000111eHHEe, CUCTEMATH3allA 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OpomonroHHas Teopus Y. JlapsuHa

JBHKyIlHe CUIIbI 3BOJIFOLIMHA BUIOB 10 Y.
HapBuny

Bbopb6a 3a cymiecTBoBaHUE, €CTECTBEHHBIH
1 UCKYCCTBEHHBII 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUH
HBOJIIOLIUU

DTanbl HBOIOIMOHHOTO TIpoliecca:
MHUKPOIBOIIONHNS U MaKPOIBOTIOLIUS

HOHYJIHL[I/IH — DJICMCHTApHAad €AUHUIa
9BOJJIIOIIMH

3aKOH r€éHeTUYEeCKOro paBHOBecHs JIK.
Xapau, B. BaitnOepra. JlaGopaTopHas
pabota «BbIsBICHUE U3MEHUUBOCTH Y
oco0eil ogHOoTOo BUIa»

0.5

DneMeHTapHbIe (aKTOPBI SBOJIOIUH

OS¢ ekt ocnoparens. dpdexr
6YTBIJIO‘-IHOI‘ O I'OpJibIIIKa

10

Murpauuu. M30a50uu oMy JIsIuii:
reorpaduyeckasi, OnoJIoruIecKas

11

EcTecTBeHHbII 0TOOP — HaINpaBIISIIOIIMMA
(hakTOp IBOJTIOIIUHU




12

[TonoBoit oT60p

13

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK
PE3yJIbTaT MUKPOIBOJTFOITHH.
Jlaboparopuas pabora «3ydueHne
apoMop$h030B U UANOANANTALINN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumepsl pUCTIOCOOICHHUH Y OpraHU3MOB:

Mopdonoruueckue, GU3HOIOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHUECKHUE.
Jlaboparopnas padota «IIpucmocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11eJIECO00Pa3HOCTHY

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak pe3yabTaT
MUKPOIBOJOIIH

18

CBs3b MHKPO3BOJJIIOIUHA U SITUACMHUOJIOTUA

19

MakposBomtonus. [Taneontonornyeckue
METObI U3YUYEHUS IBOTIOIIUN

20

buoreorpaduueckre MeTOIbI U3yUESHUS
ABOJIIOLIUU

21

DOMOPHUOIOTHYECKHUE U CPABHUTEIBHO-
Mopdoornueckne MeTo 16l U3y4eHHs
SBOJIIOLIUN

22

MOJ'IeKy.]'IHpHO-l"CHCTI/ILIeCKI/IC,
OHMOXMMHYECKHNE U MaTEMATHUYECKHE




MCTOABI U3YYCHHA 3BOJIIOIUN

23 OO111e 3aKOHOMEPHOCTH HBOJIIOLMH
24 AnanrtuBHas pannanus. HepaBHOMEpHOCTB
TEMITIOB 3BOJIOIUU
75 HayuHble rUIOTe3bI TPOUCXOKACHUS
JKU3HU Ha 3emiie
2% JloHay4HbIE PECTABICHUS O 3aPOXKICHUU
JKU3HU
7 OcCHOBHBIE 3TaIlbl HEOPraHNYECKON
HBOJIIOLIUU
28 ['unoTe3sl 3apokIeHUS )KU3HU
Uctopus 3emiin 1 MeTOABI €€ U3yUCHUS.
29 Jlaboparopnas pabota «/3ydyenue u 0.5
OIHCAaHHUE UCKOMAEMBIX OCTATKOB JAPEBHUX
OpPTaHU3MOBY
30 HauanbHbie 3Tansl oprannyeckoit
HBOJIIOLIUU
31 OBOIIOLUS 3YKAPUOT
OCHOBHBIE 3TaIlbl SBOJIOIIH
1 pacturensHoro Mupa. [Ipaktudeckas 0.5
pabota «M3yuyeHue ocobeHHOCTEN '
CTPOEHUS paCTEHUI pa3HbIX OTIEIOB)»
13 OCHOBHBIE 3TaIlbl BOIOIUH KUBOTHOTO
MuUpa
OBoumonys )KUBOTHBIX. [IpakTuaeckas
34 pabota «/3yueHue ocoOeHHOCTEM 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3ButHe )u3HM Ha 3eMJIe 110 3paM U




nepuojiam

MaccoBbie BBIMUPAHUSA — 3KOJOTHUYCCKUC

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUN KPHU3HUC, €TO
0COOEHHOCTH

18 CoBpeMeHHast cucTemMa OpraHu4ecKOro
MHupa

39 OCHOBHbBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKE

41 PasButue npeacrasienuii o
MIPOUCXOXKICHUH YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHas

42 pabota «M3yuyenue ocoOeHHOCTEH 0.5
CTPOCHHUSI CKEJIETa YeJIOBEKA, CBSI3aHHBIX C
MPSIMOXO0XKIACHUEM

43 JBrKy1IMe CUIIBI aHTPOIIOTeHe3a

44 CooTHolIeHHEe OUOJIOTHYECKUX U
COITMATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHbBIE CTaIMM AHTPOTIOTEHE3a

46 [Taneorenerrka U MajeOreHOMHKA

47 OBOJIIOLMSA COBPEMEHHOTO YEIOBEKA
UYenoseueckue pacel. [Ipakrrnueckas

48 pabota «/3yueHue 3KOJIOrHIeCKUX 0.5
a/lanTanui 4eJoBeKay

49 MexaucIiuiInHapHble METOIbI

AHTPOMOJIOTUHN




50 3apoxaeHUE U pa3BUTHE YKOJIOTHUU 1
Mertoapb! akonoruu. Jlabopatopnas padora

51 «3ydeHre MeTOJ0B IKOJIOTHYECKUX 1 0.5
UCCIIE0BAaHUN

5 3HayeHHe KOJOTMUECKUX 3HAHUM 115 |
YeJI0BeKa

53 Dkojorudyeckue GaxkTopsl 1
AbuoTtnueckue paxkropsl. CBET Kak

54 sKosoruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «BpIsiBI€HNE PUCTIOCOOICHUI '
OPTraHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue Gaxktopsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JlaGopatopHnas pabota «BplsiBieHne 1 0.5
IIPUCTIOCOOIEHUIM OPraHU3MOB K BIMSIHUIO
TeMIepaTypb»
AbuoTtnueckue GpaxkTopsl. BnaxxHocTh Kak

56 sKoJsioruueckuit gpaxrop. JlaboparopHas | 0.5
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

57 Cpensl 0OMTaHUs OpraHU3MOB 1

58 buonoruueckue puTMbl 1

59 JKuzneHnHbie GOpMBI OpraHU3MOB 1

60 bruotnyeckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOCHCTBUI

61 JUIsl CYIIECTBOBAHUS OPraHU3MOB B CpeJie 1
oOuTanus

62 DKOJIOTUYECKUE XapaKTEePUCTUKHU 1




MMOomyJIsiuquu

OcHOBHBIC TTOKA3aTEIN MOIyJIAIUH:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3pACTHAsS U
MOJIOBAst CTPYKTypa
OcHOBHbIE MOKa3aTeNN MOMYJISIIHUN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIUN

65 DKOJIOrM4ecKasl CTPYKTypa MOMYJ LN

66 JIMHaMuKa MOy IALUU U €€ PeryJisus

67 KpuBble pocta 4rcIeHHOCTH TOMYJISIIHH.
KpuBbie BbKUBaHUS
DKOJIOTHYECKasl HUIIA BUIA.

68 JlaboparopHuas padota «I[Ipucmocobnenus 0.5
CEeMSIH PaCTEHUH K PacCEICHUIO»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaLUid
KUBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OUOIICHO3

72 DKocHucTeMa Kak OTKpbITasi CUCTEMA

7 KpyroBopot BemecTB 1 MOTOK SHEPTUHU B
AKOCHCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCHUCTEMBI

75 DKOJIOTHYECKUE MUPAMUIbI

76 M3MeHeHHs coo0IIeCTB — CYKIIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHAp, JIECOB, CTEIIEH, ITyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«M3ydenne u onrucanue ypOooIKOCUCTEMBI» ’
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI

%) pa3HBIX TUIOB HA CyOOpraHM3MEHHOM,
OpraHW3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

23 buocdepa — obmermtanerapHas 060g09Ka
Semin

84 Yuenue B. U. Bepnaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ounochepsl

26 KpyroBopoTsl BemecTs u
OHMOreOXUMHYECKHE TUKIIBI

27 3oHanpHOCTH OMOChepbl. OCHOBHEIC
OMOMBI CyIIIH

88 YcTolunBocTh Ouochepsr

89 DKOJOTHYECKUE KPUZHUCHI U UX IPUYHUHBI

90 BoszeiicTBue uenoBeka Ha 6buochepy

01 AHTPOIIOT€HHOE BO3JECHCTBUE Ha
PaCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupoibt

93 OCHOBHbBIE IPUHIIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBECUYCCTBA U IIPUPOIbL

PauunonansHOE MMpUpPOAO0IIOJIb30BAHUEC U

94 COXpaHEeHHE OMOJIOTHIECKOTO 1
pazHooOpa3us 3emiiu

95 Q§o6meHne 1o TeMe «MUKPOIBOIIOIHUS U I
e€ pe3ynbTaTh»

96 Q§o6meHHe 1o TeMe «Makpo3BoJoLus U |
e€ pe3ybTaTh»

97 O6o06menue no teme «IIpoucxoxaenue u 1
Pa3BUTHE )KU3HU Ha 3eMIIe»

98 Oo6o06menue o Teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOTCHE3)»

99 O06o0061IeHre TI0 TeMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

100 O606menue o Teme «OpraHu3Mbl U cpea 1
oOuTaHU

101 O6o6meHI/fe 10 TeMe «IDKOJIOTUSA BUIOB U |
TIOITY JISTITHF

102 O6006menune o Teme «brochepa — |
rJI00aTbHAs YKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




ITPOBEPAEMBIE HA ET'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3yJbTATaAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHust

ChopMHUpPOBAHHOCTh 3HAHMK O MECTE€ W POJM OHMOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHUM 3aKOHOB IPUPOJABI U
pEIIeHUH XKU3HEHHO BaXKHBIX COLUATbHO-3THYECKUX, SKOHOMHUECKHUX,
HKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELLICHUH BOIPOCOB
paIoOHATBHOTO MIPUPOIOTIONL30BaHUS, B POPMUPOBAHUHN IIEHHOCTHOTO
OTHONICHUS K TPUPO/JIE, OOIIECTBY, YETOBEKY; O BKJIaJle POCCUNCKHUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHHU

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAax HAay4HOT'O
IIO3HAHMSA, UCIIOJIB3YyEMBIX B OMOJIOTMYECKHUX MCCIICAOBAHUAX JKHBBIX
O0BEKTOB M DJKOcuCcTeM (ONHCaHUE, W3MEPEHHE, NPOBEICHUE
HaOmroieHuil); crmocob0aMu BBIABICHUS W OLIGHKH AHTPONOTE€HHBIX
U3MEHEHHH B IIPUPOJIE.

VYMeHnne BBIJIBUT'aTb TUIIOTE3BI, MPOBEPATH HX SKCICPHMCHTAJIbHBIMU
cpeactBamMy, GOpMYyJIUpYys Leldb HCCIEAOBAHUS, AaHAIU3UPOBATh
MOJIy4YEeHHBIE PE3YJIbTAThI U JIEIaTh BHIBOJIBI.

BeissBIeHHE 3aBUCHMOCTH MEXKIy HCCIEAYeMbIMH BEIHYHHAMH,
00BSICHEHHE TIOJIYYCHHBIX PE3YIbTAaTOB U (POPMYJIMPOBAHKE BBIBOJIOB C

HCIIOJIb30BAHUEM HAay4YHBIX IIOHATUH, TEOPUHN U 3aKOHOB

YMeHue BiageTh CHCTEMOH OHOJIOTMYECKUX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOIOrMYeCKHe TEPMUHBI U TIOHATUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONONMMEPBI, MCKPETHOCTh, CaMOPETYJISAIIHS,
CaMOBOCIIPOM3BECHHE, HaCJIECTBEHHOCTb, WU3MEHYUBOCTD,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornueckre Teopuu: KierouyHas Tteopus 1. IlIBamHa, M.
[neitnena, P. BupxoBa; KJIOHaNbHO-CEIEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHasi TE€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apogslimieBoro cxonactsa K. Bbapa, sBomronmonHas

teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHUS HBOJIIOLMHU, TEOPUS




antpororeneza Y. [lapsuna; Teopust Ouoreonenoza B.H. Cykauéra;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpa3us M MPOHCXOXKICHUS
KyJbTypHbIX pacteHuid, yudenne A.H. CesepuoBa o0 myTsix u
HaIpaBJIeHUAX 3BoJoIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, PacIleIICHUs
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Mennens;
CLEIJICHHOTO HAacleI0BaHUsI MPU3HAKOB W HAPYILIECHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKMX PSJ0B B HACJIEIACTBEHHOM
m3mMenunBoctn H.M. BaBunoBa; reHernueckoro paBHoBecHs [Ix.
Xapmu u  B. BaiiaGepra; 3apoasimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®. Miomnepa);

MIPUHIIUIIBI (YUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npaswia (MuHuMyma lO. JIubuxa, 5K0iIOrMueckod nmupaMuabl Yncen,
OroMacChl U SHEPTUH);

runotesbl (koanepBaTHoii A.M. Omapuna, mepBuuHOro OynboHa JIXK.

Xomnneitna, mukpochep C. Doxca, pudosuma T. Uek)

VYmenue peuiatb IMONCKOBLIC OMOJIOrHYECKHE 3aJa4l, BBIABIIATH
MMPUYIUHHO-CJICACTBCHHBIC CBs3U MCXKIY HCCIIENYEMBIMU
OHOJIOTMYECKUMU O6’bGKTaMI/I, nponeccamMu MW ABJICHUAMU, JOCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MOJIYUCHHBIX PE3YJIbTATOB,

COCTAaBJIATh I'CHOTHUIIMYCCKHUEC CXCEMbl CKPCIONHMBAHHWA I PAa3HbBIX THIIOB
HaCJICJOBAHUA IPHU3HAKOB Yy OPraHM3MOB, COCTABIIATH CXEMBI IICPEHOCA

BCHICCTB U SHCPI'HU B 9KOCUCTCMAX (I.[CHI/I IUTaHuA, IMUIICBLIC CCTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(YHKUMSMU: OPraHOWJIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamu H
CHUCTEMaMH OpraHOB y pAacTeHUH, >KUBOTHBIX M YEJOBEKa; MEXIy
sTamaMy OOMEeHa BEIIECTB; dTAalaMy KJICTOYHOTO IHKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  (QeHotunoMm, ¢eHoTunoM U (pakTopamMu cpeabl  OOUTaHMS,
NpOLIECCAMU  DBOJIIOLMH;  JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HUM

OpraHu3MOB

YMeHue BBIJICTATh CYIIECTBEHHBIC PU3HAKHU:

CTPOEHUSI BUPYCOB, KJIIETOK MTPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Oouocdepsl; CTPOEHUS OPraHoB U CHUCTEM OpPraHOB pACTEHHI,
JKUBOTHBIX, YE€JIOBEKA; MPOIECCOB KU3HEACATEILHOCTH, MTPOTEKAIOIINX
B OpraHuW3Max pAaCTCHUU, JXUBOTHBIX M YEJIOBEKAa; OHOIOTHYCCKUX

MPOIECCOB: 00OMEHA BemiecTB  (MeTaOboIM3M), HHGOPMALUH U




MIpEBpAIICHUS YHEPTUH, OPOKEHHsI, aBTOTPO(HOTO B TETEPOTPODHHOTO
TUTIOB TNHTaHUsA, (OTOCUHTE3a M XEMOCHHTE3a, MUTO3a, Meio3a,
ramMeToresesa, dSMOpHOTeHe3a, MMOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJTIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEepO3Hca; JEUCTBUUA HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOIIETO, JBIDKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auionaTpUyecKoro M CHMIATPUYECKOTO
BUJI000pa30BaHus; BIMSHUS ABMXKYIIMX CHUJI SBOJIIOIMM Ha TeHO(OH
MOMYJIAIMKA;, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOWTaHus,
Yepe/loBaHUsl HaIMpaBiICHUN SBOJIOLUU;, KPYrOBOPOTa BEIIECTB W

IMOTOKA SHEPTHUU B IKOCUCTCMAX

C(bOpMI/IpOBaHHOCTL YMCHUA BbLACIATH CYHICCTBCHHBIC JIIPU3HAKU
BUPYCOB, KJIETOK TPOKApHOT ¥ JYKAPHOT; OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFeOHeHO30B N 3KOCHCTEM,
0COOEHHOCTH IPOLIECCOB OOMEHA BELIECTB U MPEBPAIICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPCHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHMS,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpelne OOWTaHUs, BIUSHHS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB W IMPEBPAIICHUS YHEPTUH B

ouocdepe

Ymenue UCTIONIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTeNbCTBA
pOZCTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aMMOCBS3H
OpPTraHM3MOB U CpeAbl OOWTaHWS; EIUHCTBA YEIOBEUECKHX pac;
HEOOXOAMMOCTH 370pOBOTr0 00pasa *KHU3HU, COXpAaHEHUs pa3HO0Opa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS TPHPOIBI U

YCJIIOBCUCCTBA

YMeHue KpUTUYECKH OIEHUBaTh HMH(POpPMAIHIO OHOIOTHYECKOTO
COJIEpXKaHUS;, WHTEPIPETHPOBATH ITHYECKUE ACTEKThI COBPEMEHHBIX
HCCIICTOBAHUM B OuoJIoruy, MEIHITHHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh JI00aIbHBIC IKOJIOTUIECKHE pOoOIIeMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

18(0X370005030)




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

buonorus kak HayKa. JKuBbIC CHCTEMEBI U HIX HN3YUCHUC

1.1

CoBpemeHHass OuoJyorust — KOMIUIEKCHass Hayka. bHojoruueckue Haykd u
u3yyaemble MMHU Ipobiembl. DyHIaMEHTalbHbIE, MPUKIAJHBIE M IOMCKOBBIE
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWONIOTMH B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. Ilpodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
IIPAKTUYECKON JEATCIIBHOCTH YEJIOBEKa: MEIMIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IPUPOLBI

1.2

XKusble cuctembl Kak npeameT u3ydeHus ouonoruu. CBONCTBA MKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3alliM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUI0BOI, AKOCHUCTEMHBIN
(OmoreonieHoTnueckuit), 6uocdepusiit. I[Ipoueccsl, MPOUCXOAALINE B HKHUBBIX
cucremax. OCHOBHbIE MPU3HAKH KUBOTO. JKu3Hb Kak (opMa CylIeCTBOBaHUS

MaTepun

1.3

Mertoabl Ouonorndyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIEPUMEHT,
cucteMarm3amnus, MetaaHanu3. IloHaTme o 3aBHCHMOII ©W HE3aBHCHUMOH
nepemeHHou. [InmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa TUIIOTES.
HyneBast runore3a. Ilonstue BbeIOOpKM M €€ AOCTOBepHOCTh. Pa3zbpoc B
Ouosorndyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYUYEHHBIX DPE3YJIbTaTOB.
[IpynunHBl HMCKaKeHUS pPEe3yJIbTaTOB DKCIIEpUMEHTA. [IoOHATHE CTaTUCTUYECKOTO

TECTA

Knerka kak Ononorudeckas cCuCTeMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Inetinen, P. Bupxo). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TCOPHUH.
MeTo 161 MOJIEKYJISIPHOM M KJIETOUHOM OMOJIOTHU: MUKPOCKOIIHSA, XpoMatorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHraIbLHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMUKPOdJIEMEHThL. Bona u

e€ poib Kak PacTBOPUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAHUM KIIETKH,




TEIUIOperyiauud. MuHepaabHble BEIeCTBAa KIETKHU, UX OHOJOrHYEcKasl poJib.
Posnb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMMHOKHCIOTHBIM COCTaB  OEJKOB.
Crpyktypbl OenkoBoii Mosekynbl. IlepBuunas cTpykTypa Oelika, MENTHIHAS
CBA3b. BropuuHas, TpeTuuHas, dYeTBEepTUUHAsl CTPYKTyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OEIKOB.
VYraeBoasl. MoHocaxapupl, JUcaxapuibl, OJMrOcCaxapuibl M MOJUCAXapUIbI.
O6mwmii mnaH CTpoeHus U (PU3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUN YTIEBOJOB.

Jlunuasl. T'uppodunbHO-rHApodoOHBIe cBoMicTBa. Knaccudukanus Iunumos.
Tpurmuuepuasl, Qochonunuasl, BOckH, cTepouabl. buonorumueckue (yHKIUN
munuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKUX MEMOpPAH — TEKY4YECTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, MOJIYIIPOHULIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupaib. MecTtoHaxoxaenue n ouonorndeckue ¢pynkuun JJTHK.
Buae PHK. @ynkuuun PHK B knetke.

Crpoenune wmonekynsl AT®. Makposprudyeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUYHUKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JJHK.

CrpykrypHas OHWOJOTHS: OHOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tumbel  KJIETOK: JyKapuoTHueckas u  mIpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpokapuoTHYECKON KieTku. KierouHas cTreHka OakTepuil W apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib POKapUOT B OMOIIEHO3AX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapuOTHUecKoW kieTku. [lmazmatudeckas
MeMOpaHa (ruazmanieMma). CTpyKTypa miia3mMaTudeckoi MmemOpansl. TpaHcrnopt
BELIECTB uepe3 IUIa3MaTH4YecKyl0 MeMmOpaHy: maccuBHbIl  (nuddysus,
obneruénHas auddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
Tparcnopt). IlomympoHuniaemocts MeMOpanbl. Pabora HaTpuii-KanHeBOro
Hacoca. DHJOIMUTO3: MUHONMTO3, (aromuto3. Dk301uTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KJIETOUHON CTEHKHU PACTEHUH, TPUOOB.

Huronnazma. [urozons. Llutockener. JIBwkeHue uuroruiazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: OHHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOoeHHE W (PYHKIMU. B3ammMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpoeHHe IpaHyJIIpHOTO PETUKYIyMa.

Cunrte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynsipHbIi) SHAOIUIaA3MAaTHUECKUH peTUkyiayM. CekperopHas QYHKIUS
annapata ['onpmxu. TpaHcmopT BewlecTB B KIeTKe. Bakyoiaum pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOU/IbI KJIETKU: MUTOXOHIPUH, IJIACTUIBI.

Crpoenue u (yHKIMM MUTOXOHApPUM W macTul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranowabl kinetkn CTpoeHue u  (QYHKIMH HEMEMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MplllleUHbIE KIETKH.
Mukpotpybouku. Knerounsrii nentp. CrpoeHHe M JBHKEHHE KTYTHKOB H
pecHrueK. MUKpOTpyOOUKH IIUTOILIA3MBL. LleHTpHOIIb.

Snpo. ObGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SpPBIIMIKH, UX CTPOECHUE U
byHkumu. SnepHbii OeMKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpOMOCOM B HHTEp(a3HOM sape. benku xpoMaTuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK JYKapHOT

(pacTUTENBEHOM, )KUBOTHOU, TPUOHOIN)
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AccUMUIISIMS U TUCCUMIUIALNASA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YUacThe KUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecriedeHne KiIeTku: mpeBpamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakiHii KJIETOYHOTO
MeTtabonu3ma. DepMeHTbI, MX CTPOEHHE, CBOICTBA M MEXaHHU3M JEUCTBHUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTAaHMUECKUX KaTaln3aTopoB. bemku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHL. 3aBHCUMOCTH CKOPOCTH (hepMEHTAaTHBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BemlecTB B KieTke. PotocuHte3. Ponb
XJIOPOIIacCTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas (asbl.
[TpoxykTuBHOCTH (oTOCHHTE3a. BnmsHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue (HPOTOCUHTE3A.

Xemocunrte3. PazHooOpasue opraHu3MOB-XEMOCUHTETUKOB: HUTPUPUIUPYIOIIHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OaKTepuu. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buael Oposkenus. [IpoaykTel OposkeHuss U HX
UCIIOJIb30BAaHME YEJOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTETN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl HEPreTHUYEcKoro oOMeHa. IloAroToBUTENHHBIN
sTan. [ MKoiImM3 — 0ECKUCIOPOIHOE PACLIETIIICHHUE TIIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHWe. Poiib MUTOXOHApPHUN B
nporeccax OHMOJIOrMYECKOr0 OKHCJICHUS. [{uknnueckue pEaKIny.

OxucnutensHoe ¢ochopunupoBanue. [IpeumymiecTBa a’spoOHOro Myt oOMeHa




BELIECTB Mepes aHadpoOHbIM. D(H(PEKTUBHOCTH IHEPreTHUECKOr0 0OMeHa

2.5

Peakuun matpuyHOro cuHTe3a. [IpMHIMI KOMIIZIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON HHpopMmanuu. ['eHeTnueckuit
Kof, ero cpoiictBa. TpaHckpunuus — Marpuusblii cuHte3 PHK. Ilpuniumnst
TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIBHOCTb, AaCHMMETPUYHOCTbD.
Tpancmsiiust u e€ sranbl. Yuactue tpancnoptHsix PHK B OuocuHTe3e Oenka.
VYcnoust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoma y IIpoKapuoT U dyKapHuoT. Perynsanus akTUBHOCTH I'€HOB y
npokapuot. ['mnoresa omepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycel — HekierouHsle (OpMBI JKU3HM M OOIUraTHele mapasutbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychubie 3aboneBanus 4denoBeka, xKUBOTHBIX, pactenuid. CIIN/, COVID-19,

CoMaJIbHBIC 1 MCIUITNHCKHUEC HpO6JIeMI)I

2.6

Knerounsii mmkn, ero mepuonbl W peryisiius. Hurepdaza u  MuTO3.
OcoOeHHOCTH TPOIECCOB, NMpOTEeKamux B UHTEepdasze. IloaroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MMOCTMUTOTHYECKH), CHHTETUYECKUH W
MOCTCUHTETUYECKHM (TPEMUTOTHUECKUIA) Iepruoibl HHTEPGa3bI.

Marpuunsiii  cunte3 JIHK — permmukanusa. I[lpuHnunser perummkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeIoMepa3a. XPOMOCOMHBIM HAO0Op KIETKHM — KapuoTuil. JIumiowmHed u
rarionIHpI  Habopel XpoMocoM. ['omonorunynsie Xpomocomsl. IlonoBbie
XPOMOCOMBI.

[enenue knetkn — muto3. CTaguu MHUTO3a U MPOUCXOMASIINE B HUX IMPOILECCHI.
Tuner mMuroza. KapuokuHe3 M nMTOKHMHE3. bBHOJIOrMdeckoe 3HAYE€HUE MHUTO3A.
Perynsuus MmutoTndeckoro nukia kiaeTku. [Iporpammupyemas kiaetodHasi rudeinsb
— aromnTo3.

CDYHKI_II/IOHaﬂbHaH I'CHOMHKA

OpFaHI/ISM Kak OMOJIOTHYeCcKasi CHCTEMa

3.1

OOHOKJIETOYHEIE, KOJIOHHMAJIbHEIE, MHOT'OKJIETOYHEIE OpraHu3Mbl n
MHOTOTKaHEBbIC OPTaHU3MBI.

@®opMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecmojoe (BKJIKOYash BETETaTUBHOE) U
moyioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISIHUS,
¢dbparMeHTaIms, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBsie KiIeTKH, WK TameTbl. Meiio3. Ctaguu Meitosa.

IToBenenne xpomocoM B Meio3e. Kpoccunrosep. bruonorndecknii cmMpIci Meio3a




Y IIOJIOBOTO Iporiecca. Meo3 B ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiueBoe pa3Butue. ['amerorenes y XuUBOTHBIX. lIoyloBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJIeTOK. CrepmaroreHe3 U OOIEHE3.
Crtpoenue mnonoBeIX KiIeToK. OmIogoTBOpeHHE U SMOpPUOHAIBHOE DPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHoe pa3BUTUE oOpraHusmoB (oHrToreHes3). Craauum sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Tunbl apobnenus. OcoGeHHOCTH
JpoOJIeHUsT MJICKOIUTAIOIIMX. 3apoJbIIlIeBble JUCTKU (racTpyJisinus). 3akiajka
OpraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTel
pa3BHBAIOLIETOCS 3apofplma (IMOpHUOHANbHAs WHAYKIMA). 3akiajgka IUIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HEPAPXUYECKUX B3aUMOACUCTBUI TI'€HOB.
Bnusnue Ha 5SMOpHOHATBHOE pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPY’KarOIIEH
cpeapl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronansHbIil nepuoa. [IpsimMoe u HenpsMoe
pasButHe. Pa3Butue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHONOrMueckoe 3HAaYE€HUE NPAMOrO M HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHBIX. DaKkTOpBl peryisuuu
pocTa KHMBOTHBIX M 4enoBeka. CTaguM NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [leprnonbl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu passButue pacteHuit. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pactenuil. OIUIOZOTBOpPEHHE M Pa3BUTUE PACTUTENIBHBIX
opranu3moB. /[BoiiHO€ OIUIOI0TBOPEHNUE Y IIBETKOBBIX pacTeHui. OOpazoBaHue U

pa3BuUTHE ceMeHH. MeXaHU3Mbl PeryJiliiid OHTOT€HEe3a Y paCTEHUI U dKUBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHHUA W PAa3BUTHUA TCHCTUKM KdK HAYKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL [ OMOIIOTMYHBIE XPpOMOCOMEI, aJlJICJIbHBIC
I'CHbI, AJIbTCPHATHUBHBLIC TIPU3HAKHU, HOMI/IHaHTHHﬁ n peuecanHHﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[bI, I'CHOTHII, (I)GHOTI/IH.
OcCHOBHEBIE MCTOABI T'CHCTUKU: FI/I6pPI,HOJIOFI/I‘IeCKI/Iﬁ, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI
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Momnorubpuanoe ckpemuBanue. [lepBbrit 3axkoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpuI0B TEpBOTO TMOKoJeHHs. IlpaBmio nomuHupoBaHHs. BTopol 3akoH
Menznens — 3aKOH pacUICIUIEHUs IPU3HAKOB. LlUTojormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ UmoTe3a 4YucToThl raMer.

AHanu3upyroliee ckpemuBaHue. IIpomexyTouHbId XapakTep HaCleIOBaHUA.
Pacuienyienue npru3HaKkoB MPU HETIOJIHOM JTOMUHUPOBAaHUU.

Jurubpunnoe ckpeuiBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUsI ~ MpU3HAKOB.  LluTojormyeckre  OCHOBBI  JTUTHOPHAHOTO

CKpCIIBaHUsI.




CuemienHoe HacienoBanue mpu3HakoB. Paborer T. Moprana. CueneHHoe
HacJeAOBaHUE T'E€HOB, HApPYIICHUE CILEIJICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeleSeHus Mojia. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M T€TEepOraMeTHhIM MmoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE JEHCTBUE
reda. MHOKECTBEHHBIM aJjIenu3M. BjzanmMoaelcTBHe HeEaIeIbHBIX TEHOB.

KommemenrapHocts. Onuctas. [lonumepus
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BzaumoneiicTBue renoTuna u cpeasl npu GpopmupoBanun heHotuna. M3MeHIYHMBOCTh
npu3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBIE NPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs! U HACJIE/ICTBEHHASI.

MomudukanmonHas  u3MeHuumBocTh.  Ponmb  cpeapl B (hopMHpOBaHMH
MoM(UKAMOHHOM n3MeHYnBoCTH. HopMa peakumu npu3Haka. BapuamoHHbIi psig
u BapuaroHHas kpuBas (B. HWoranncen). CgoiictBa MOAM(DUKAIIMOHHOM
M3MEHYHBOCTH.

I'enoTunmyeckass n3MeHYMBOCTh. CBOMCTBA N'€HOTHITMYECKON U3MEHYMBOCTH. Bubl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass u3MeHYMBOCTb. Meii03 U TOJOBOM Tmpolecc — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. POllb KOMOMHATHUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/A.

MyraimoHHas U3MEHYUBOCTb. BUibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M HMHIYLMPOBAaHHbIE MyTalUW. SEpHbIE M IUTOILUIA3MAaTUYECKUE
MyTauuu. COMaTHYECKUE U MOJIOBbIE MyTalK. [ [pHuMHBI BOSHUKHOBEHUS My TaLH.
MyTareHbl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacleACTBeHHON nu3menunBoctu (H.H.

BaBI/IJ'IOB). BHeﬂ):[epHaﬂ HN3MCHYHMBOCTD M HACJICACTBCHHOCTb

3.5

Kapuotun 4denoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUS TIe€HOMaA
yenoBeka. MeToabpl  M3y4yeHUsT T[E€HETUKM  4YeJIOBEKa: T'€HEaJlOrH4ecKui,
OIM3HELIOBLIH, IIUTOTCHETUYCCKUH, MOMYJISIIUOHHO-CTaTUCTUYECKHIA,
MOJICKYJISIPHO-TE€HETUUECKH. CoBpeMeHHOE onpeeIcHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-anamu3a. HacnencrBeHHble — 3a00JieBaHMS  4ejlOBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJIOBEKA. boneznu C HaCJICICTBEHHOU
MIPEIPaACTIOI0KEHHOCThI0. 3HAYCHUE MEIUIIMHCKOM T€HETUKHU B MPEAOTBPAIlCHUN

U JIEYEHNH T'€HETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukanuys u cefekuus. 3apoxaCHNE CeJIEKIUU U foMecTukaiuu. Yuenue H.M.

BapuioBa o HCHTpAaX HNPOUCXOXKIACHUSA WM MHOI 006]3331/15{ KYJIBbTYPHBIX paCTeHHﬁ.




Ponb cenexiuu B co3maHuu COPTOB pAaCTCHHU M TOPOJT KUBOTHBIX. COpT, mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSAIOB B HacjiencTBeHHOW u3aMeHunBoctd H.U.
BaguoBa, ero 3HaueHue Ui CENEKIMOHHON paboThI.

Meroapl  ceNeKIMOHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
VHIUBUYJIbHBIH. Dransl KOMOMHAIIMOHHONA CCJICKIINH. UctrwiTanue
Mpou3BOaUTENIe MO TOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OIEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP MO T'eHOTHUITY ¢ rmoMolkio aHanmuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO/1 CEJICKIIMOHHOM pa0oThl. PaqnanoHHbIi 1
XUMUYECKU MyTareHe3 KaKk WCTOYHUK MYTalMid Yy KyJIbTYpHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOIO PEJAKTUPOBAHUS UM METOOB
pexombuHanTHbIX JIHK 1715 momyyeHus ncxolHOTO MaTepHuaa AJisl CENeKITHH.
[Tomyyenne nommruionioB. BHyTpuBHIOBas ruOpuam3anys. bIM3KOpoaCcTBEeHHOE
CKpeIIMBaHUe, WX WHOpWAWHT. HepoicTBeHHOE CKpelMBaHWE, WM ayTOPHUIUHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rerepos3uca B cenekimn. OTnanéHHas
rubpumm3anmst. [Ipeomonenue Oecrutoquiss MeXBUIOBBIX THOPUAOB. JloCTHXKEHUS

CCIICKIINHN paCTeHI/Iﬁ " )KUBOTHBIX

3.7

OOBEKTHI, UCHIOJIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE M TKAaHEBbIE KYJIBTYPBI,
MUKPOOPIaHM3MbI, HMX  XapaKTepUCTUKa. TpagulnoHHas  OHWOTEXHOJOTHS:
xjeOoreyeHne,  TONyYeHHEe  KUCIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJEIHE.
Mukpo6uonorudeckuii cunTe3. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOJIOTHH.
[TpousBoacTtBo  Oeska, aMMHOKHMCIOT M BUTaMHHOB.  VckyccTBeHHOe
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SHULEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Meton TpaHCIUIAHTALMHU SAEP KIIETOK.

XpoMOCOMHasi W TIeHHas WHXKEHepusd. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBaHue pexkomMOuHaHTHeIX JIHK. JlocTmxkeHus M INepcrneKTUBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEHepuH. MeauuuHckue OHOTEXHOIOTHH.

Hcmonp30BaHKue CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ne OpraHMIecKoro MUpa

4.1

buonorndyeckoe  pasHooOpasume  opraHusmoB.  CoBpeMEHHass  cHCTEMa
OpraHudeckoro wmwupa. IIpuHIMIIBI KiIaccUpHUKAMU OpraHu3MoB. OCHOBHBIE
CHCTEeMaTHYECKHE TPYIITBI OPraHNU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
npotucThl. KooHnanbHble opranu3Mel. [IBHkKeHHe OHOKIETOUYHBIX OPraHU3MOB:
amME00uTHOE, KTYTHKOBOE, PECHUYHOE. 3alUTa y OJHOKIETOYHBIX OPTaHU3MOB.

Pa?;)lpa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPTraHU3MOB. Taxcucer

4.2

MHoOrokJieTouHble pacTeHus. B3auMOCBsI3b YacTe€ld MHOTOKJIETOYHOT'O OpraHu3Ma.

TKaHI/I, OopraHbl U CHUCTCMbI OpPraHOB MHOI'OKJIETOYHOI'O OpraHuU3Ma. OpFaHI/I3M




Kak enuHoe 1enoe. TkaHm pacreHni. Tunel pacTUTENBbHBIX TKaHEH:
oOpa3oBaTenpHas, [OKPOBHAs, MPOBOJAINAS, OCHOBHAs, MeEXaHHYECKas.

OcobenHoctu cTpoeHusi, QyHKIMM U pacroioKeHUsl TKaHEeW B OpraHax pacTeHUN

4.3

BereraruBHble U reHEpaTUBHBIE OPraHbl pacTeHU. OyHKIMA OPraHOB U CUCTEM
opranoB. Kapkac pacreHuil. /[BUykeHnEe MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llormomieHne BOXBI, YIVIEKUCIOTO ra3a M MHUHEPAIBHBIX BEIECTB
pacrenusimu. Jlprxanue pacrenuit. Auddysus ra3oB yepe3 moBEpXHOCTH KIICTKH.
TpaHcropTHBIE CUCTEMBI pacTeHuil. BblneneHune y pacreHuil. 3amura y
MHOT'OKJIETOYHbIX pacTteHuil. Kytukyna. CpencrBa MacCMBHOM M XUMHYECKOU
3amuThl. OUTOHIUBL.

PasgpaxkuMocTe M perynsnus y OpraHu3mMoB. PazgpakuMocTe W peryssnus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PoctoBrIe BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroKJIeTOUYHEIE  KUBOTHBIC. B3amMOCBSA3bp  4YacTeii  MHOTOKJIETOYHOTO
opranuszma. TKaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu >KMBOTHBIX W 4Ye€JOBEKa. THIIbI
KUBOTHBIX TKaHEH: SMUTEIHAIbHAS, COCIWHUTENbHASA, MBIIICYHAs, HEpBHAS.
OcobenHoctu cTpoeHHs, (yHKIMA U pACIONIOKECHUS TKaHEH B OpraHax

JKMBOTHBIX W YCJIOBCKa

4.6

Oprasbl U CUCTEMbI OPTraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opranu3mMoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIli U BHYyTpeHHUN ckeneT. CTpOCHHE U THUIbl COCTUHEHUS
KOCTECH.

JIBM>K€HHE MHOTOKJICTOYHBIX JKMBOTHBIX. Ilutanme xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixaHue kuBOTHBIX. KoxxHOE nbixanue. XKabepHoe u
JIErOYHOE JbIXaHHUE.

JIpIxaHWe TIO3BOHOYHBIX KUBOTHBIX. OJBOJIOIMOHHOE YCIOKHEHHE CTPOCHUS
JIETKMX II03BOHOYHBIX JKHBOTHBIX. JIbIXaTelbHas CHCTEMa 4YejioBeka. MexaHu3M
BEHTWISIIUM JIETKUX Yy MNTUI] W MJIEKONMUTAIOMMX. TpaHCHIOpPT BEIIECTB Y
opranu3MoB. TpaHCIOPT BemECTB y JKMBOTHBIX. KpoBeHOCHass cucremMa u eé
opranbl.  KpoBeHOcHass  cucremMa  IMO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpOBOOOpAIIeHHs. DJBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOMU
CHUCTEMBI TMO3BOHOYHBIX KMBOTHBIX. BbIfieneHne y opraHu3moB. Beinenenue y
®UBOTHBIX. COoKpaTtutenbHble Bakyosn. Opransl BeieiaeHus. CBsI3b MOJIOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BrplielneHue y MO3BOHOYHBIX
JKUBOTHBIX. 3alluTa y MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI U HX
MPOU3BOJAHBIE.

PaznpaxuMocTh U peryssanus y opranu3MoB. Pa3ipakuMocTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3zgpakuMoOCTb W pEryyisilus Yy MHOTOKJIETOYHBIX

paCTeHHﬁ. PocToBEIE BeniecTBa U UX 3HAUCHHE.




HepBHas cucreMa u pediieKkTopHas peryisius Y MHOTOKJICTOYHBIX YKUBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBOMIOIMMOHHOE YCIOKHEHNUE CTPOCHUS! HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pa3paborka amroputmMoB u mnporpamMm i 3hdEKTUBHON (DYHKIIMOHAIBHON
aQHHOTAIlMd  TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3JOPOBLC

5.1

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTAebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas nayra. be3ycioBHble U yCIIOBHBIE
peduexcel. ['ymopanbHast peryisuuss M SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yesoBeka. JKene3sl JHIOKPUHHON CUCTEMBI M MX TOPMOHBI. J[eiCTBHE TOPMOHOB.
B3auMocBs3p HEpBHON W JHIOKpPUHHOW cucTeM. [wumotamamo-runodusapHas

cucrema. Pedexc u pedaexropHas ayra. beaycioBHble u yCiIoBHbIE pedaeKchl

5.2

3amuTa opraHuzMa ot OoneszHed. IMMyHHas cuctema 4enoBeka. KieTouHsrii u
TYMOpaJbHBIA WUMMYHHUTET. BpoXAEHHBIN, NpuoOpeTéHHbIN crneunduueckuit
WMMYHUTET. Teopuss KJIOHAJIbHO-CeNeKTHBHOTO wuMMyHHTeTa  (I1.Dpnmx,
®.M.bepner, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3mMoB. Ponb

BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUI
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KpoBenochnast cucrema u e€ opransl. Cepjile, KpOBEHOCHbIE COCYAbl U KPOBB.

Kpyru kpoBooOpamienus. Pabota cep/ia u e€ perymsmus

5.4

Jeixanue yenoseka. {uddysus ra3oB uepe3 MOBEPXHOCTh KIIETKH. J[pIxaTenpHas
cucrema 4yenoBeka. JIpIxaTenpHass TNOBEPXHOCTh. Perymsums — ApIXaHus.

JlprxarenbHble 00BEMBI

5.5

[MumeBapurenbHas cucreMa uenoBeka. OTaenbl MUIIEBAPUTENBHOTO TPAKTA.
[TumeBaputenbHble  kKene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUIIEBAPEHUE

5.6

IToxkpoBbl M ux mnpousBojHble. Opranbl BblaeneHus. [louku. Crpoenue u
¢dbyHkunoHupoBanue Hepona. OUIbTpaIHs, CEKpelus U 0OpaTHOE BCACHIBAHHE

KaK MCXaHU3MBbI pa6OTBI OpTraHOB BbIACIICHUA. O6pa3OBaHI/Ie MOUYH Yy YCJIOBCKA

5.7

I[BI/I)KCHI/IG YyeJloBeKa: MbllleyHas cucreMa. CkeleTHBIE MbIIINOBI U HUX pa60Ta.

CTpoeHHe U TUIIBI COeTUHEHUS KOCTEH

Teopm{ ABOJIIOIMH. Pa3BuTHE )KU3HU Ha 3emne

6.1

OpomononHass  teopusi Y.  JlapBuna. IlpeAanocbuikd — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U HayuyHas aestenabHocTh Y. JlapBuHa.

JBuxyme cuibl 3Bosounu BUIOB 1o Y. JlapBuHY (BBICOKass MHTEHCUBHOCTD
pa3MHOXKEHUST OpPTaHW3MOB, HACIEJCTBEHHAs W3MEHYHMBOCTh, Ooprba 3a

CYHICCTBOBAHHUC, €CTEeCTBEHHBIN U I/ICKYCCTBCHHHﬁ OT60p).




Odopmnenue cunrerndeckoil teopun 3poitonuu (CTD). HeittpanbHas Teopus
sBomonu. CoBpeMeHHas 3BOJIIOLUOHHAA OHoJOrys. 3HAaYCHUE SBOJIOLMOHHON

TCOpHUU B (I)OpMI/IpOBaHI/II/I GCTeCTBeHHO-HaquOﬁ KapTUHBI MHUpa

6.2

[Tomynsnus Kak sjeMeHTapHas eauHuna s3Bomourud. COBpEeMEHHbIE METOJIbI
OLIEHKM T'€HETUYECKOTro pa3HooOpa3ust M CTPYKTypbl nomynsuui. M3meHenue
reHO(QOHAA MOMYJALUUM KaK 3JIEMEHTAPHOE 53BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. Baitnb6epra.

DOnemeHTapHble (aKTOpPHl (ABIKYIIME CHIIBI) OSBONIONUH. MyTallmOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeildp reHoB — ciyuvaiiHble
HECHAIIPABJICHHbIE HW3MEHEHMsA 4acToT aiienedl B nomyssauusax. OQQexT
OCHOBATEJISA. Murpanuu. N3onsanus HOIYJISLIAN: reorpadudeckas
(mpocTpaHCTBeHHAas1), OHMooruyeckast (pernpoayKTUBHAs).

EcrectBeHHblii oT0Op — HampaBistomuii  gaxktop sBomonuu.  DopMmel
€CTECTBEHHOT0  0TOOpa: JBIXKYIUMN, CTAOMIM3UPYIOIIUN, pa3pbIBAIOLIUI
(mu3pynTuBHEI). [TomoBoii 0TGOD.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE  MpHUCIIOCOONEHMH Yy  OpraHu3smMoB.  ApoMop¢do3bl |
uanoanantanuu. [IpuMeps! npucmocoOneHuit y opranu3MoB. OTHOCHTEIHHOCTD
IIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u CcTpykTypa. BupooOpa3oBanue Kak pe3ysbTaT
MUKpO3BOItoIMH. M3omsanus — kmoueBoi (aktop BumooOpaszoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJUIUIOUIU3AIINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX MTPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOT0 pa3HOOOpa3usl.

Ponp 3BomOLMOHHON OMoOOTMU B pa3palOTKE HAyYHBIX METOAOB COXpPaHEHUs
OonopaszHooOpasuss. MUKPOIBOIONUS W KODBOIIONHS IMAPA3UTOB U UX XO3SEB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHOBI

Cc Hel

6.3

Meroasl u3zydeHusi MakposBosronuu. llaneoHTonornueckue MeToAbl U3y4YEHUs
sBostonnu. [lepexonueie Gopmbl 1 QpuiIOreHeTHYECKHe Psabl OPraHU3MOB.
buoreorpaduyeckue meroabl nzydeHus spoitonun. CpaBaenue (Giaopsl u GayHbI
MaTEepUKOB M OCTPOBOB. buoreorpaduueckue odiaactu 3emian. Bugbsl-sHaeMuku u
PEUKTHI.

OMOpHUOIOrHYECKHEe U CPaBHUTEIBHO-MOP(POJIOTHUECKUE METOAbl U3YUYEHUS
IBOJIIOLIMU. ['€HeTHYecKre MEXaHU3Mbl HBOJIIOLIMM OHTOIE€HEe3a M IIOSBIICHUS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. |'OMOJIOTMYHBIE U  AHAJOTUYHBIE  OPraHbL.
PynumenTtapHele  opranbl M aTraBU3Mbl.  MOJEKYJISPHO-T€HETUUYECKHUE,

OHMOXUMHYCSCKUE n MAaTEMATHYCCKUC METO/IbI N3YUYCHUA OBOJIOIINH.




I'omonornynbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOCHHUS (DHIIOTEHETHICCKIX
JICPEBbEB.

XPOMOCOMHBIE MYTAIlUU M SBOJIOIHS T€HOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBmiIa) ABOIMONMUA. HeoOpaTHMOCTh HBOJIOIUH.

AnantuBHas paguanys. HepaBHOMEPHOCTE TEMITOB YBOJIFOLIUN

6.4

Hayunple rTHmoOTE3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
I'unoTe3a NMOCTOSAHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE OIBITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHM4ecKkol 3Bosrouuu. [lnanerapHas (Teosoruuyeckas)
HBOJIONM. XUMHYECKass SBOJIOLUSA. AOHOTCHHBIH CHHTE3 OPTraHUYECKHUX
BemecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. Opu. O6pazoBanue
nosimMepoB 3 MoHomepoB. KoanepsatHas runore3a A.M. Omapuna, runoresa
nepsuyHoro OynboHa JIx. XonnmeiiHa, reHermueckas rumote3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emmm m meroasl €€ u3ydeHus. VckormaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononorust U e€ meroabl. OTHOCHUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOTHS.
I"'eoxpoHosOrMyUecKas 1mKasa: 0Hbl, Ipbl, HEPUOBI, TIOXU.

HavanpHble 3Tanel opranndeckoil 3Boitound. [losiBeHrne M 3BOJIIOIUS NEPBBIX
KJIeTOK. OBoyonusi Merabonu3Ma. BoO3HMKHOBEHHME TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEPBBIX Ha 3eMiIe COOOIIECTB.
CrpomaronuTsl. IIpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpycoB. llponcxoxkIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHuHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactrenuii. Bpixon pactenuid Ha cymry. [losBieHue CHOPOBBIX pACTEHUU U
3aBoeBaHne umu cymd. CemeHHble pacteHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOJNIOLMU JKUBOTHOrO Mupa. OcHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XopoBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentuauil. IlporcxoxaeHne MICKOMUTAOIUX H
ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE O€ClO3BOHOUYHBIMHM U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3Hu Ha 3eMiie Mo ApaM U MepHoam: apXxe, MpoTepo30i, Maaeo30u,

Me30301, KaiiHO30#. OOmas XapakTepuCTHKa KJIMMaTa W TEOJIOTHYECKUX




nporieccoB. [losiBiIeHNE U pacIBET XapaKTEPHBIX OPTaHU3MOB. YTIIe00pa3oBaHHE:
€ro yCIJIOBHSI U BIMSHUE HA Ta30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMHpaHHMS — HKOJOTHYECKHE KpHU3UCHl mpouwioro. Ilpuumuel u
CIICZICTBUSI MAcCOBBIX BbIMHUpaHUW. COBPEMEHHBIH KOJIOTHYCCKHIA KPU3HUC, €T0

0COOEHHOCTH

6.5

Paznenst u 3amaum anTpomosioruud. Metonbl aHtpornonorun. CTaHOBJIEHUE
MIPEICTAaBICHUH O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHMUECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKUMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTTIOTO-OMOXUMUYECKHE,
noBejieHueckue. OTIn4Ks YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHEe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE rOJ0BHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBuxymme cuibl ((akTopbl) aHTPOIOreHe3a: OMOJOTMYecKHe, COIHAJIbHBIE.
CooTHolreHrne OMOJIOTHYECKUX U COITMANTBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHBIE CTaJUU AaHTPOIOreHE3a. ABCTPAIIONUTEKH — IBYHOTHE TIPEIKH JIHOIEH.
UenoBek  ymenblil, T€pBbIE  M3rOTOBJIEHUS Opyaud Tpyna. YenoBek
MPSIMOXOJSIIIIUN W TIEPBBIA BBIXOA JIoAeW 3a mpenensl Adpuku. UYemosex
reiiaens0eprckuii — oOLIMi MPeIoK HEeaHAEPTATBCKOTO YellOBeKa M YelloBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKUM KakK BHUJ JIIOACH XOJOJHOTO KIKMMATA.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTUHEHTOB 3a mpenenamMu AQpuku.

OBOJIOLMS COBPEMEHHOI'O 4eIoBeKa. ECTECTBEHHBIH OTOOpP B HOMYJISILMSIX
yenoBeka. MyTannoHHBIN Tpouecc U nomuMopdusm. IlomymsiiroHHbBIE BOJHBI,
npeiid renos, murpanus U «3pGeKT OCHOBATENS» B MOMYJSALUAX COBPEMEHHOTO
YelioBeKa.

Yenoseueckue pacel. Ilonstue o pace. bonbmme pacel:  eBponeougHas
(eBpaswmiickasi),  aBCTpaJlo-HETpOUAHAs  (9KBAaTOpHANbHAs),  MOHTOJOWJHAS
(a3maTcko-aMepHuKaHCKas). Bpemss u myTu pacceieHHsl yeloBeKa MO IUIaHEeTe.
EnunctBo  uyenmoBeueckux pac. HayuHas  HeCOCTOSATENBHOCTh  pacu3Ma.
[TpucnocoOaeHHOCTh YellOBeKa K pa3HbIM YCIOBHSAM OKPYXKAaromlell Ccpembl.
Bnusinue reorpadguueckoit cpensl U apeiida reHOB Ha MOPQOIOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

OKOCHUCTEMEI U MMpUCymunue MM 3aKOHOMCPHOCTHU

7.1

Paszpnensl u 3anaun 3xosioruu. CBA3b HKOJIOTUU C IPYTUMH HAYKaMHU.
Meroast skonoruu. IlosmeBple HaOMIOACHUS. OKCIEPUMEHTHI B OKOJOTHU:
npupoaHble W JabopaTopHble. MoaenupoBaHHEe B HSKOJOTUH. MOHUTOPHUHT

OKpYKaroIIel Cpe/ibl: TOKAIbHBIN, pETMOHANBHBIN U TI00ATbHBIH




7.2

Dkosoruueckue (akTopsl M 3aKOHOMEpPHOCTH uX nedctBus. Knaccuduxarms
HKOJIOTHUECKUX  (pakTOpoB: abuoTHyeckue, OUOTHYECKHE, AHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHMs 3Kolorudeckux ¢akropos. [Ipasuio
muanmyma (K. Hnpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOHMOHTHBIE W
CTEHOOMOHTHBIE OpPraHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKonornueckuil dakrop. [leiicTBue paszHbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTHYECKHUE TIPYIIIbI
pacTeHUil M KUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CurHajbHas pojib CBeTa.
@oTOnEepUOINU3M.

Temnepatypa Kak »dKojloruueckuil axrtop. JleiicTBue TteMmmepaTypsl Ha
opranu3msl. [lolikuioTepMHBIE 1 TOMOHOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Bnaxxnocte kak oskojoruueckuil ¢dakrop. [lpucmnocobneHust pacteHM K
NoJiiepKaHuio BoaHoro Oananca. Kiaccudukanusi pacTeHUl MO OTHOIIGHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsA OPraHU3MOB: BOJHAs, HA3e€MHO-BO3JYILIHAs, IOYBEHHas,
ryOMHHAs ~ TOJANOYBEHHAs, BHYTpPHOpraHW3MeHHas. (DU3NKO-XMMHYECKHE
0COOEHHOCTH cpel OOMTaHUs OpraHu3MoB. llpucmocoGieHus OpraHu3MoB K
’KM3HU B PA3HBIX Cpeax.

buonornueckue putmsl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE Y TOJUYHBIE
put™mbl. [TprcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUH
KU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (opme. KuzHeHHBIE
(bopMBl pacTeHMii: JepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOHOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnyeckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHMIA: KOHKYpPEHIMS,
XHUITHAYECTBO, CMMOMO3 U ero (opmel. [lapasutusm, xoomeparws, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieiicTBug  (Tommueckue, (opuueckue, (aOpuueckue). 3HaueHHE
OMOTHYECKMX B3aUMOJEHCTBMHA JUIl CYyLIECTBOBAaHUS OpraHU3MOB B cpeje

oOutanus. [IpUHIIMT KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsinuu. llomynsiusi kak Ounosiorudeckas
cucteMa. Poiib HEOAHOPOAHOCTH CPenbl, PU3NUECKUX OaphepOB U OCOOEHHOCTEH
Ouosoruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHbBIE TOKa3aTeNu MOMYJSIHUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
MOJIOBasi  CTPYKTYpa, POXKAAEMOCTh, TMPHPOCT, TEMI POCTa, CMEPTHOCTb,
MUIpaLUs.

Dkosoruueckasi CTpykTypa mnonyisanuu. OIleHKa YHUCICHHOCTH MOIMYJISIUU.




JnnaMuka momyssuuu U €€ peryysmnus. bUoTHYecKui MOTeHIaa MOMYJISIUN.
MopenupoBanue AuMHaAMUKM —nonyisuud. KpuBble pocTta  YHCIEHHOCTH
nonyyauuu. Kpusbie BblkUBaHUs. Perynsiiius 4MCIEHHOCTH MOMYJISUUNA: POJIb
(GakToOpoB, 3aBUCSAMIMX M HE 3aBUCALIMX OT IUIOTHOCTH. ODKOJOTUYECKUE
cTpateruu BUJoB (r- u K-cTparerun).

[Tonsitie 00 »SKojormdeckod HuUme Buga. MecrooOutanue. MHoromepHas
Mozenp 3Kkonorndeckon Humm Jx.M. XarumHcona. Pa3zmepsl 3KOn0rnueckon
Huy. [loTeHnManbHas ¥ peaau30BaHHAS HUILIH.

Bun kak cucrema nonynsuumid. Apeaibl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerud.  3aKOHOMEPHOCTHM  TOBEACHUS M MHUTpaludid  KUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUAOB

7.4

CoobmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBs3u MexIy
oprannm3mMamMu B OuoleHo3e. ODkocucreMa Kak OTKpbiTas cuctema (A.JDx.
Tencnmn). OyHKIIMOHATBHBIE OJIOKM OpPraHU3MOB B JIKOCHUCTEME: MPOIYICHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpodudeckue mernd W CEeTH.
AbGuotnueckue O5oku skocucteM. [1ouBbl W Wbl B dKOcUcTeMax. Kpyroopor
BEILIECTB U MMOTOK YHEPTUU B SIKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. bruoMacca u mpoayKius. DKOJIOTHUECKUE
MUPAMHIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIeCTB — cykieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCMM M WX [PUYMUHBL. AHTPONOI€HHbIE BO3ACHCTBHS Ha
cykneccnn. KinmmmakcHoe coobmiectBo. bruopaznooOpasue u mojaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTONYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
Arpoueno3s. Paznuuus Mexay aHTpOIIOr€HHbIMU U IPUPOIHBIMU SKOCUCTEMAMH.
YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTpONU3aIUs TOPOACKON (payHBL broornueckoe U X03sIiiCTBEHHOE
3HaYEHHE arpo’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[Iepenoc sHEprum M BEIIECTB MEXKIY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHU3MOB, TMOMYJISIUA U OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3ACHUCTBUI

7.5

buochepa — oOmemnanerapnas oOosouka 3eMiu, TA€ CYIIECTBYeT WU
CyllecTBoBala >Xu3Hb. Yuenue B.M. Bepnaackoro o Owuocdepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIlecTBoBaHusl Ouocdeprl. OcobeHHOCTH Onochepsl Kak
rnobanpHOM  dKOCHCTeMBbl.  J[MHaAMu4eckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OHOT€OXMMHUYECKHME UUKIBI (yriepojaa, aszoTa).

PuTMHYHOCTH SIBJIEHUH B OHnocdepe.




3oHanbHOCTh Onocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHIPA,
XBOMHBIC Jieca, CMCHIAHHBIC W IHNHUPOKOJHUCTBCHHLBIC JICCA, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMYECKHE Jieca, BBICOKOTOpbs. Kiumar, pacTUTENnbHBIH WU
’KMBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS >KUBBIX CHUCTEM, OIICHKAa MX PECYpCHOTO MOTEHIMaIa U

ouocdepHbIX PyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U WX MPUYHHBI. Bo3zaeiicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHue BO3AYLIHOW cpelbl. OXpaHa BO3qyXa. 3arps3HEHUE BOAHON CPEJBI.
Oxpana BoaHbIX pecypcoB. Paspymenue nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne kaumara.

AHTpPOIIOT€HHOE BO3JIEHCTBUE HAa PACTUTEIBHBIM W >KMBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIIBI OXPaHbl IPUPOJBL.
Kpacupie kaurn. Ocobo oxpaHsembie mnpupoansie Ttepputopun (OOIIT).
Bboranmnueckue capl U 300J0THUYECKHE MTAPKU.

OCHOBHBIE MPHUHLMIIBI YCTOMYMBOI'O Ppa3BUTHUSI YEJIOBEUECTBA U TPUPOIBL.
PamonanibHO€  MPHUPOJOINONB30BAaHUE U COXpaHEHHE  OMOJOTHYECKOTO

pa3zHooOpaszus 3eMiun
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